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...what it's
all about!

Danny Eames—Autolite Performance Parts Merchandising Manager

Staged Performance is...
. . . BEGINNING AT THE BEGINNING

Every screamer begins with a standard passenger car
engine. It’s the American Way. Everybody builds hot parts
for it, which they’ll gladly sell you, Evervbody tells you how
to ream it, balance it, blow it. inject it, twist its tail until it
wails. But nobody tells you how to do it from scratch . . . in
detail . . . by steps. Nobody tells you that you can invest a
ton and only get a pound of performance . . . if you buy
the wrong pieces. So Ford got the idea . . . to do it. And did.
We tell it all, straight out.

. . . HEARING YOU

You said, “How do you do it? Where are the kind of good
pieces for our Muscle Cars that Ford wins with at LeMans,
Daytona, Riverside, Pomona and Indy?”—and we say, “At
your Ford. Lincoln-Mercury or speed shop dealer.” That’s
right. While you weren’t }noklng we stocked their shelves
with the guod stuff. And to make sure you don’t confuse them,
we named 'em MUSCLE PARTS. Because, like we said,
“Staged Performance says it . . . like it never was said before.”
Staged Performance puts the capital “M" in Muscle.
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. . . FACTORY ENGINEERED MUSCLE PARTS

Ford performance engineers developed Muscle Parts. We
took what we had learned around the world and applied
it to our stockers. For openers, to save you hucks, we searched
the parts bins for regular service parts that might do the job.
If they didn’t, we designed new pieces. We hung 'em together
and rung them out on the track. Some blew up. So we bolted,
beat, bent and dyno-tested. We run ’em and reworked them.
We gouged, ground,flattened and fitted "em . . . and ran the
some more. We didn’t quit until we had bulletproof piec
across the board for our 289, 302, 351, 390, 427 and 42
mills. Staged Performance is the hot setup.

. FINDING WHAT YOU'RE LOOKING FOR

In this book. you'll find each engine in its own section.
You don’t have to read the whole book to find yours. But it
wouldn't hurt. ‘Cause you'll find the fundamental nitty-
aritty’s of performance . . . modification tips and blueprinting
specs . . . the straight steer to “snuff ’em out™ chassis and
accessory mods . . . how to order . .. and how much competi-
tion coin it will take to build you some Muscle. Staged Per-
formance is finding where you want to go . . . and gelting

there.
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Doing Their Thing

. . . DANNY EAMES AND AK MILLER

Danny Eames is Autolite-Ford Performance Parts Mer-
chandising Manager. The title says it. He deals in the pieces.
The good stuff that turns your stocker into a screamer, Per-
formance turns him on. He talks it to everyone he meets, and
proves out new ideas himself. Like at Indianapolis, where
he entered one of the first rear-engined machines in 1949.
Iike at Bonneville, where he wired some regular production

th performance Autolite batteries together and hooked

em up to an ex-torpedo motor. He called it a Lead Wedge
and set a world record for electric vehicles of 138.862 mph in
1968. In between he has set more driving records, in more
kinds of machines, than any other living driver. He knows
what’s happening in racing. He knows you want the good stuff.

So. he developed Staged Performance. Fire up, and pre-
pare to “march on ’em.” With this book, you’re covered.

Ak Miller is Ford’s Performance Advisor. Which tells you
right off he’s some kind of expert. And he is. Maybe the
original Hot Rod Hero. He was running the ol’ Ford flathead
way back in 1934 when there were no strips or fancy tracks.
He’s been turning wrenches, mystifying onlookers, exploding
myths, dyno-testing and annihilating the competition ever
since. Ak co-founded the world’s oldest hot rod club, and
started the first Bonneville speed trials during his term as
president of the Southern California Timing Association. He

Ak Miller—Ford Performance Advisor

helped start the National Hot Rod Association, and currently
serves as Vice President. He's raced everything from Pan
Am’s in Mexico to Pikes Peak in Colorado (where he holds
the record of six straight wins in sports cars) and just about
anything else with four wheels and a hairy mill. So we gave
him a load of Muscle Parts and said. “See if they make it
happen.”

Ak’s verdict was, they do . .. MUSCLE is Boss. Engineer-
ing’s “fit & function” program of bolting complete packages
of HP parts to stockers. and then checking them on the dyno,
test track and actual practice gives vou proven Muscle build-
ing parts in multi-stage steps. In the words of the ol’ Bonne-
ville runner . . . MUSCLE is the message.

. . . KEEPING YOU INFORMED
This book . . . and the Muscle Parts described . . . are

just the beginning of a new approach to total performance
at Ford, We're continuously developing new Muscle Parts
and they’ll soon be available. We will keep you informed in
“Shop Tips,” a monthly technical publication available from
Autolite through Ford and Lincoln-Mercury Dealers, Auto-
lite’s National Service Department has also just published a
big 100-page high performance book. It's the ultimate word
on High Performance Engine fundamentals and operating
principles. See page 78 for full details.
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KNOWING WHY...MAKES IT HAPPEN

Performance is getting there before the other guy. It's as
simple as that. Screaming down the strip and snuffing out
whatever is running in the next lane. Production stockers
must perform too, but they also must do a lot of other things.
Like start at —20°F, run cool at high temperatures, operate
economically at low noise and vibration levels, etc. Achieving
one characteristic often means sacrificing another, So design
compromises are necessary, When you turn a stocker into a
screamer, the idea is to make no compromise except for low
E.T.’s. One wailin’ mill looks about like the rest. So why is
one a maximill? Why do certain setups always seem to shut
down the other guys?

Running the good stuff is part of it. But there’s more.
"Cause lots of drivers have the same pieces. However, the
ones that consistantly win happen to have something in
common. They’re hip on how to hang the pieces together.
They know why certain modifications work. They've dug
into the nitty gritty of performance. That’s what this section
is about . . . understanding performance fundamentals.

Maybe you’re a Hubie Platt or Don Nicholson, and don’t
feel you have much to learn here. Maybe. But more likely
you've some bucks to exchange for the pieces to make your

OF PERFORMANCE

gases on the exhaust stroke. But do you know what actually
produces power? [t's pressure. Fantastically high, almost
instantaneous pressure created by scorching temperatures
that expand burning gases when the compressed air/fuel
mixture is ignited. The pressure forces the piston downward
and its reciprocating motion is changed to rotating motion at
the crankshaft.

This process is illustrated by the theoretical pressure-
volume (p/v) diagram on page 6. All engine design is di-
rected towards achieving this ideal graph. But design com-
promises, friction, heat loss, etc., prevent this from occurring.
The diagram for normal ignition looks something like this.

Moving leftward at the bottom represents compression.
Note that pressure rises as volume decreases. Then ignition
occurs. Pressure
rises almost in-
stantaneously at
the beginning
of the power
stroke. The pres-
sure drops dur-
ing the power
stroke, then the
exhaustvalve
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.7=machine a screamer. Solid. But before you plunk down your F - 00 AW
/ mpetition coin, be sure you know why you’re bolting on i Poy
: , pistons move ™ ds
Ur muscle mods. We want you to use ’em correctly. Put the At £ . =
wrong pieces together and you may get muscled to trackside e 4 um| ]

by guys who know what’s happening.

ITS ELEMENTARY

Under the hood; that’s where everybody looks to see what
makes a screamer squawk. But performance is more than a
big hairy mill. True, the engine is the guts of performance,
but all that power has to get to the ground. So performance
mods also must include good stuff for the transmission, rear
axle, wheels, tires, and various suspension components. Here
is an elementary introduction to performance to assist in
selecting Muscle Parts.

THE ENGINE

EXHAUST
STROKE

4] COMPRESSION  POWER /
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f you dig muscle cars, no doubt you know about the 4-
cycle, internal combustion engine. How it sucks in an air/fuel
mixture on the intake stroke; squeezes it tightly on the com-
pression stroke; ignites it on the power stroke; and scavenges

out gases on the om&!:mf; voume TP T
exhaust stroke,
the pressure
doesn’t change
because the exhaust valve is open. Likewise, pressure doesn’t
increase on the intake stroke, as the intake valve opens to
allow the air/fuel mixture to rush in and fill the void left by
the piston. However, as the piston starts upward on the com-
pression stroke, the intake valve closes and the air/fuel mix-

ture volume decreases (compresses) as another cycle begins.

WORKING UNDER PRESSURE

Peak pressure in the average stock engine reaches about
1,000 psi just after the piston starts its downward power stroke.
That’s a momentary force of nearly 10.000 pounds on the top
of a 3.5” dia. piston. This force determines an engine’s per-
formance potential in terms of WORK and POWER. Work
is measured in foot-pounds. It is calculated by multiplying
the “average” force that pressure creates during the power
stroke, times the distance the piston moves. Power is the rate,
or speed, at which work is done. Which gets us right to the
core of what separates a stocker from a performance mill
... TIME.

Production engines must operate under great extremes of
operating conditions . . . but all that is wanted from a
screamer is all the power you can get, right NOW. To pro-
duce a long, strong p/v power curve, such things as combus-
tion chamber design, spark plugs, flame travel, ignition, air/
fuel mixture, compression, valves and cam grind must be
considered. Let’s examine them one at a time.



Cusic INcH DISPLACEMENT

In sports. the good “big” man in-
variably beats the good “little” man.
And with engines, the ones big in
“cubes” (CID) put out more power
than smaller mills, other things heing
equal. It's simply a matter of being
able to breathe a bigger air/fuel
mixture, which leads to higher com-
pression pressures. CID is the total
“swept” volume of all eylinders . . . the
volume displaced by pistons as they
move between top-dead-center (TDC)
and bottom-dead-center (BDC). It’s
caleulated by multiplying piston Bore
x Bore x Stroke x 0.7651 x the num-
ber of cylinders.

BORE (piston dia.) and STROKE
(distance piston moves up and down)
are good indicators of engine performance potential. Increas-
ing either, or both. increases CID and thus power. 1f the
cylinders are bored out. then of course. oversize pistons must
be installed. The stroke is changed by installing a crankshaft
with longer throws. Special “stroker™ Kits are also available.
They generally include: oversize pistons and a erank with a
|nn;_‘r:r stroke, However, unless the cam and carburetion are
alzo modified, boring and stroking usually only increase low
and mid-range power.

Engines with equal bore and stroke dimension are called
“square.” Increasing the bore over the stroke (an “over-
square” engine) increases torque al hizh rpm. Increasing
the stroke over the bore results in an “under-square™ engine
that develops peak torque at lower rpm. Torque drops off
near mid-range as horsepower continues lo rise hecause
volumetric efliciency decreases at higher rpm. This is es-
sentially a problem of valve timing where there is less lime
lo get a clean, full air/fuel charge into the cylinder and less
time to get rid of the |mwe'r-l]t'].>|t'tt~l] exhaust sases, This
results in less force being exerted on the piston. However. the
rate of doing this work increases with hicher revs. thus the
horsepower continues to rise.

How Bore and Stroke
affect torque and horse-
power

COMPRESSION RATIO

The p/v charts show that as the piston moves upward on
the compression stroke. the pressure gradually increases until
ignition. The cylinder volume at bottom-dead-center (BDC)

compared to the volume at top-dead-center (TDC) is called
the compression ratio. It’s a measure of how tightly the air
fuel mixture is compacted before ignition, i.e., the presst
in the cylinder, The higher the pressure before ignition . .
the higher the pressure after ignition—which translates into
more power, So packing the mixture more hcrhtly under
higher pressure with higher compression ratios is another
way to get more power from an engine.

9.0:1 Compression Ratio

However, this technique must be limited because gasoline
tends to “detonate” when compression gets to a certain point.
Detonation is the spontaneous explosion caused by too high
temperatures and pressures in front of the flame front that
moves through the combustion chamber after ignition. Det-
onation should be avoided because it burns valves, pistons
and plugs, and places excessive loads on bearings, A fast,
but smooth burning ﬂame front can be achieved with gaso-
lines of sufficient “octane” rating. Engines with a compression
ratio of 9.0:1 (equivalent to compressing 90 cubic inches
down to 10 cubic inches) use regular fuel having an octane
rating of about 95. Premium fuel (100 octane) must be
used with compression ratios of around 10.0:1, Most stree
strip engines are limited to a compression ratio of abo
12.5:1 because they require approximate 105 octane gas,
which is about the highest superpremium available from the
pump.

Most of the space into which the air/fuel mixture is com-
pressed (combustion chamber) is located in the cylinder
head. Therefore, “milled” heads, thinner head gaskets, or
“*domed” pistons are common methods to increase compres-
sion ratio and power.

CARBURETION

Power-ability starts with breathe-ability . . . and that’s wha*
carburetion is all about—getting air and fuel in the prop i
mixture to the cylinders. The more exotic part of this “indu

tion” system is the carburetor and intake manifold, The car-
buretor mixes air and fuel by means of several systems, or




circuits, that operate under various conditions from idle to
1l power. Stripped of its apparent complexity, however, the

buretor is nothing more than a tube or barrel through
Uich an air stream passes and picks up droplets of fuel.
Atmospheric pressure causes the air stream, when it pushes
in to take the place of the vacuum created by the downward

intake stroke of the pistons.
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Consuming all the oxygen in the air achieves maximum
power from the air/fuel mixture, Ideally, it takes 14.8-parts
of air to burn 1-part of fuel. A number of conditions, how-
ever, prevent ideal burning. Therefore, the mixture must be
enriched by mixing more fuel (about 12.0 or 13.0:1 ratio) to
assure complete combustion of all the oxygen. Air/fuel ratios
can be quickly changed by using different sized “main”
melering jets available for this purpose.

The size, shape and number of intake passages affect the
“"ind of air/fuel mixture you can get into the combustion

samber. Increasing the size and number of carburetor bar-
els (venturis) increases the rate (in ¢fm, cubic-feet/minute)
at which an air/fuel charge can be fed into the cylinders.
Several small diameter venturis are better than a couple of
large venturis, For a given engine size, the air flow speed is
faster in a small venturi. When you stomp the accelerator
and open extra barrels, the higher air flow speed avoids “flat”
spots for more instantaneous response.

Scoops of various types that “ram™ air into the carburetor
also increase performance. It isn’t so much the increased
pressure that produces extra power, but the temperature of
the air. The cooler outside air is more dense, and thus con-
tains more power-producing oxygen. Scooping up cool, out-
side air and ramming it down the carburetor throat increases
horsepower about 7% .

Special intake manifold designs, such as the *high riser,”
feature gently curved runners that reduce air flow restriction
to increase breathing capacity. Smoothing and polishing such
items as manifold runners, cylinder head valve ports and
combustion chambers also reduces air flow restriction for
maximum performance.

Also important, but often overlooked, is the necessity of
maintaining adequate fuel pressure at the carburetor at all
times. Oversize fuel lines. fittings and electric fuel pumps
help here.

CAM AND VALVE TIMING

u The cam via the valve train mechanism operates the intake
1

id exhaust valves, To obtain peak performance, the intake
valve must open in lime 1o let the maximum volume of air/
fuel mixture into the cylinder on the intake stroke. Likewise,

the exhaust valve must open in time to purge the maximum
volume of residual gases from the cylinder on the exhaust
stroke. Conversely, they must also close soon enough to pro-
duce maximum compression and power. Obviously, valve tim-
ing has a big effect on how well an engine breathes. Timing is
expressed in degrees of CRANKSHAFT rotation. Each stroke
takes 180" of crankshafl rotation, or a total of 7207 for the
complete four cycles, The cam rotates at one-half crankshaft
speed ; thus, one cam revolution equals two crankshaft revolu-
tions. This makes it possible for each cam lobe to open and
close a valve once during 360" of CAM rotation, while the
crank is making four strokes during 720" of rotation.

The shape of the camshalft lobe determines the rate at which
the valves open and close, the length of time they remain open
(duration) and how fast they open (lift) . These specs together
with valve head diameters relate directly to engine breathing.

Atlow rpm’sthis isn’t much of a problem. As rpm’s increase,
the intake and exhaust gases do not start to flow as soon as
the valves open, nor do the valves open instantaneously. High
rpm’s also mean there is less time for the gases to enter and
exit the cylinders, Valves therefore, must be opened and
closed before strokes are completed. This results in both
valves being open at the same time: a condition called “over-
lap.” High performance cams may have overlap in excess of
90° and a total valve opening duration over 300" . Cams of
this design produce significant power increases at high rpm’s,
but tend to cause a slight power loss and rough operation at
low rpm’s.

Like the pistons and connecting rods, valve train com-
ponents move with a reciprocating (back and forth) motion.
They continuously accelerate from zero velocity to a high
speed and back to zero again. The weight of a part, multiplied
by the velocity at which the cam accelerates the part , exerts
an “inertia” force. Increasing its speed increases its inertia
force. which is equivalent to increasing its weight. Thus,
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higher and higher rpm’s have the effect of adding ureat
weight to valve train components.

Special lightweight pieces, such as hollow-stem valves, are
often used for high performance operation. Dual or “stiff”
valve springs are sometimes needed above 5000 rpm to
quickly close the valves and prevent valve “float.” | Valves
not fully seating or closing between strokes.)] As rpm’s
approach 6000, mechanical, or solid, lifters are used to more
effectively prevent float. At high rpm’s hydraulic lifters have
trouble maintaining zero lash (no clearance) in the valve
train. They “pump up™ and destroy valve train adjustment.
Solid lifters are noisier because they require valve lash {about
0.020" clearance) but they resist valve float. Either pinned
or threaded rocker arm studs should be used for high rpm
operation to withstand the added stress at these revs.

Cams and valves present almost an infinite number of vari-
ables to achieve improved performance. You must use com-
mon sense lo tune your cam timing with vour carburetion and
porting. Hot cams need plenty of fuel to feed them. So don’t
hook them up with one small 4-barrel and insufficient porting.
If you don’t have this. vou'd better add more carburetion and
bigger heads before you touch the cam. And don't forget the
exhaust side. Wild. long-duration cams can’t do the job if the
exhaust gases aren’t scavenged efficiently,

EXHAUST PRESSURE

Sharp corners and small passages restrict the flow of
exhaust gases just as they do intake gases. Any force the
piston must exert to help push gases from the eylinders, sub-
tracts from the power output of the engine. When more air is
fed into the engine via multi-barrel carburetors and mani-
folds, provisions must be made to exhaust more zases. Dual.
“tuned” exhaust headers do this most effectively. They are
made of steel tubing and feature gently curved passages to
reduce back pressure. They are also cut to a lencth that
“tunes” them to the pulses of exhaust gases exiting the
cylinders. This gives a slight “suction™ to the exhaust ports
that scavenges. or draws gases oul. instead of the pistons
pushing it all out,

IGNITION

Peak performance also depends upon burning the highly
compressed air, fuel mixture in the shortest possible time to
obtain the highest possible temperatures and pressures. The
voltage necessary to jump the spark plug air gap for a strong
hot spark and fast combustion increases as the compression
ratio goes up, The coil has less (saturation) time to produce
high voltage surges at increased revs, Replacing the single
breaker point with dual breaker points increases saturation
time. Instead of one breaker point firing all eight cylinders,
one of the dual points opens the circuit and the other point
closes the circuit. This increases cam dwell 7°-8" (which con-
nects the coil to the battery for a longer time) thereby letting
the coil build up a stronger magnetic field to produce hotter,
higher voltage at the plug. Dual breaker points feature spec-
ially calibrated springs that reduce point bounce at high
rpm’s. This prevents erratic coil build-up and contributes to a
stronger magnetic field.

Performance engines with their higher compression tem-
peratures require spark plugs of the correct “heat range.”

Heat range is an indication of a plug’s ability to dissipate
heat. The lower the number the colder the plug. For pea’
performance, plugs must be cool enough to prevent pr
ignition, but hot enough to resist fouling. Hot-running en-
gines need “cold” plugs to better dissipate heat. For instance,
a street engine might use an Autolite BF-42, while on the strip
a BF-32 should be used. See page 17 for Autolite heat range
chart.

Use of steel or copper core spark plug wires, rather than
the carbon-impregnated resistance type that suppresses radio
and TV interference on production cars, assists in getting a
hotter spark, It utilizes both the starting (capacitive) and the
trailing (inductive) end of the spark to fire and sustain the
spark. A radio suppression kit should be used for the street.

C O
Breaker Points Closed—Coil Builds Up
8] O

Breaker Points Open—Coil Discharges

CLUTCH

The clutch couples the engine to the manual transmission.
It must be designed to handle high torque loads and control
slipping at the high rpm’s where gears are shifted. Generally
this consists of beefier parts and stiffer springs. Most perfor-
mance cars have this type installed at the factory. If you're
adding muscle to a stocker without a heavy duty clutch, make
sure you put one in. As an extra margin of safety, a heavier
clutch housing (scattershield) is recommended.

TRANSMISSION

Muscle cars almost exclusively use three- or four-speed
manual transmissions, Manual boxes afford great flexibility to
meet a wide range of driving conditions, And they’ll generally
run a lower E.T. than an autoshifter. However, ET.’s are
more consistent with hydros because the possibility of missing
a shift is eliminated. Automatics are a good compromise for a
smooth-running street-strip car.

Transmissions, rezardless of type. multiply engine torque.
Internal combustion engines have very little torque at low

rpm’s, They don’t really put out till revs get near the top end. "i

g 4
L

So, a small tranny gear turns a larger gear to multiply torque
Torque multiplying power. or ratio. can be determined by
counting the number of teeth on each gear. Higher ratios
mean greater torque multiplication.



Low engine torque combined with car weight require first
~ear ratios of about 3.00:1 to set the car in motion. As car

Uttd increases, less torque multiplication is needed. The

transmission is successively shifted thru gears until “high”
{1.00:1 ratio) is reached and engine power efficiently moves
the car.

Engines achieve peak performance by maintaining rpm’s
where maximum power output occurs. A tachometer is a
handy accessory to indicate engine rpm, and thus proper
shift points. Each shift to a higher gear momentarily drops
the revs because of the ratio spread between gears. The closer
the ratios, the easier it is to maintain the desired rpm, This

o~ is what makes 4-speeds superior to 3-speeds: the ratios are
tloser together. Optional “close ratio” gear sets are available
Uﬂr drag competition. However, acceleration suffers below
20 mph with “close ratios™ if first gear is not high enough.
For maximum acceleration, choose a tranny with a numeri-
cally high first gear.

REAR AXLE

Choosing rear axle gears is often a difficult decision. They
mulfiply engine torque at all times, whereas transmissions
multiply torque in all gears except high. You can change
tranny gears to meet conditions. but once your axle set is in,
that’s it. A good gear for highway cruising won’t blast you
off the line, and vice versa. So compromises must be made,
or you can use two gear sets; one for the street and one for
the strip. Ford offers ratios from 2.75:1 to 5.67:1. Numeri-
cally low ratios give less torque multiplication and accelera-
tion, but greater top speed and economy. Conversely, numer-
ically high gear ratios twist out greater acceleration, but a
lower top speed. As a rule, ratios above 4.0:1 are not prac-
tical on the “street” and should only be used in competition
machines,

The earth-quaking torque put out by performance engines
often causes rear wheel spin with standard axles. Two fric-
tion types of “locking” axles are available on production cars;
Limited Slip (constant load type) and Traction-Lok (variable
load type). They distribute torque to both rear wheels, so
that if one wheel wants to spin, power is transferred to the
opposite wheel, thereby maintaining full power at BOTH
wheels. The ultimate in locking axles is the “Detroit Locker”
no-spin differential. Instead of a clutch pack (used in factory
lockers). it uses a steel pin device that moves up a ramp and
positively locks the rear axles together. Regardless of axle
type, the correct ratio for lowest E.T.’s is one that flashes the
trap lights with the engine rpm at peak power ouput.

TRACTION

To get maximum performance, all the engine’s power must
“get to the ground.” Peak acceleration occurs when both
wheels are equally loaded and delivering power just to the
point of slipping. Because engine torque tends to lift the right
rear wheel, special air lift springs can be used to counteract
this force. Pumping up the right air lift bag has the effect of
adding weight to the right wheel. This equalizes the loads for
better traction and maximum acceleration. The same effect
can be achieved by setting up the suspension to push down on
the left front and right rear wheel to counteract engine torque.

Tires that take a bigger “*bite” also improve traction, Extra
wide “cheaters” or “slicks” put a much larger footprint on
the road than standard boots. Many look alike, but there are
important differences. Some are strictly for the track and
will not give good traction on wet highways. Others can be
used on or off the track, while still others are strictly for the
street. Composition and tread design (or lack of tread)
usually determine how slicks are used. A couple of things to
remember: (1) A big. wide tire is better than a little, wide
tire because it has a larger footprint, and (2) Always select
a tire for fraction—not to get a larger or smaller diameter
to compensate for the wrong gear ratio,

ROADABILITY

Roadability is essentially a matter of handling. A number
of chassis items are available to improve over-all street/
strip performance . . . “quick ratio” steering gears for more
responsive steering control: disc brakes to improve braking
at high temperatures: heavy duty springs, shocks and stabil-
izer bars to limit wander. bounce and roll: and bronze sus-
pension linkage bushings, special rear axle pinion bumpers,
leaf spring clamps. and traction bars to control wheel-hop and
axle wind-up on acceleration.
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Engines are basically air pumps. The more air and fuel
vou cram into them. the more power they produce. That's
why we say power-ability starts with breathe-ability. Cam
timing. valve sizes, and combustion chamber design all affect
breathing. but the easiest way to improve a stocker’s breath-
ing is by modifying the carburetor and intake manifold.
That’s because production carburetion setups are a com-
promise between power and economy,

AIR/FUEL RATIO

The first compromise is lean vs, rich air/fuel ratios. Lean
air/fuel ratios around 16.0:1 are okay for cruising economy,
but will never do for maximum power. Peak power only
occurs when the fuel burns all the oxygen in the air. This
requires a ratio between 12.0 and 13.0:1.

Most stockers have a ratio around 14.0:1. This can be
modified by recalibrating the carb by changing the main jets.

(NOTE: Do not drill jets to increase their size because the tool
marks will not let them flow fuel properly.) Essentially it's a
matter of trial and error. Temperatures and differences in
altitude affect pressure that in turn affects the best ratio for
max-power, High altitudes require leaner jetting. the sea level
richer mixtures, Generally, start with a 0.002 larger (richer)
jet (See pages 20-21) to see il this improves performance.
If so. continue in 0.001 increment jet changes to arrive at

~wveak performance. If 0.002 richer jet didn’t improve per-

_Urmanr-e in beginning. try a 0.001 leaner (smaller) jet. and
ontinue in this direction to see if it improves vour machine’s
sock. Secondary jets can usually be changed by installing new
metering jets. or a metering body plate (See pages 20-21).
However. they have less effect than main jets, and then only
at full throttle. Idle mixture has practically no effect on per-
formance and shouldn’t be changed.

MORE CUBIC FEET PER MINUTE

Jetting improves performance. but the way to make your
mill really hum a strong tune is to increase air flow capacity.
Many multi-barrel setups are available—large 2-bbl jobs, big
4-holers, 3 2-bbl carbs and dual quads. Two things must be
kept in mind: (1) Several small barrels (venturis) are better
than a couple of large venturis, That's because air flow is
faster in smaller diameter venturi. Opening extra barrels
on acceleration increases the total eross-sectional area. This
increases capacity. but momentarily decreases air flow speed;
commonly called a “flat spot.” This can be a problem with
large diameter venturis, but is eliminated with smaller ven-
turis, (2) Don’t “over-carburet.” Too many cfm will give
you a continuous flat spot until you get to the top of your
power curve, and then add very little to peak performance.

289-302-351 INDUCTION

The 600 cfm 4-bbl Holley and high riser manifold setup
ecommended for the small blocks adds lots of extra breathing
capacity. but not too much. It more than doubles the stock
289-302 2.bbl carbs 280-290 cfm capacity and greatly in-

creases the production 4-holer’s 470-480 cfm rating. For 351
CID mills, it likewise significantly increases their stock rat-
ings of 350 ¢fm and 470 cfm for the 2-bbl and 4-bbl carbu-
retors respectively.

390-428 INDUCTION

Factory 390 2V’s flow 350 cfm and 390 4V's pump out 595
cfm. Stock 428 4V Cobra Jet mills use biz Holleys rated at
735 cfm. This big breather does the job so good that it doesn’t
need replacement on the modified 128 CJ. The 735 cfm is
also used on “muscled” 390s,

427 INDUCTION

The big muscle mill comes with a 780 cfm—4-bbl carb
from the factory. 1966 and later models used a medium riser
manifold that has the same breathing capacity and horse-
power oulput as the earlier high riser job. A medium riser
8-bbl setup also was available with a pair of 652 cfm carbu-
retors. When installed on the optional 427 tunnel port mani-
fold and heads they put out earth-quaking performance,

CARBURETOR TIPS FOR
MAXIMUM PERFORMANCE

1. For best results when changing jets to obtain an air/
fuel ratio around 13 to 1, use an air/fuel ratio meter.
If done by trial and error, try .002 rich or lean as a
starter.

2. Elevation affects jet sizes. Higher elevations call for
leaner jets—'cause lower density air at higher altitudes
requires less fuel.

3. Block the manifold heat riser. This diverts heat away
from the air/fuel mixture. This results in a cooler,
more dense mixture that contains more power-produc-
ing oxygen.

4. Observe specified float settings. High float settings en-
rich mixture, and low ones lean it out.

w

. Be sure the progressive mechanical or vacuum linkage
that actuates secondaries functions correctly or over-
carburetion on the low end may cause vour mill to fall
on its face,

6. If heads or manifold have been milled, make sure
mating ports match up. If not. file to smooth out for
better flow.

. To maintain 5-7 psi fuel pressure from starting line
thru the traps, mount electric fuel pumps near fuel tank.
Also use over-size lines AND fittings. A 34" dia. is
good up to 600 horses.

13
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CAMSHAFTRY

Sooner or later (usually sooner) performance talk gets
around to. “What grind are vou running?” More romance
and speculation surrounds camshaftry than any other muscle
modification,

Any number of cams are supposed to exterminate all op-
position. turn thousands of revolutions . . . over and above
the call of duty. or twist out torque that literally shears bolts
off the rear wheels. All this talk is good. since it serves to
focus attention on the importance of doing a lobotomy on
your stocker by switching to a HP grind. And in this area,
most enthusiasts would rather switch than fight,

But before switching. separate fact from fiction, It takes
no magician to grind lobes that provide gobs of lifl. duration
and overlap—that is. lift valves higher. open them quicker.
and hold open for longer periods of time. The problem is
selecting a cam compatible with carburetion and specific
driving application. Essentially. this is a matter of choosing
gears and tire sizes that allow your engine to operate in its
peak power range. and then matching a cam to it. Grinding
a cam to ideally suit all three cam design elements requires
compromises,

DURATION

Keeping valves open for longer periods (duration) gives
them more time to do their respective jobs, It's especially ap-
plicable to intake valves. Opening the intake valve at high
rpm while the piston is still on the exhaust stroke lets the
moving column of air in the manifold rush in and overcome
the upward force of the piston. About time the air slams into
the piston. the piston starts downward to fill the eylinder. Get-
ting the air flow started early gives a supercharging effect.
Longer duration works well at high rpm for significant
horsepower gains, but not at low speeds. Air isn’t moving
fast enough in the manifold at low rpm’s and the piston
actually pushes air back out the intake valve affecting idle
and low speed performance. Keeping the exhaust valve open
longer during intake stroke assists in scavenging “used” zases,

OVERLAP

This is the period that both intake and exhaust valves are
open. Its primary function is scavenging exhaust gases by
taking advantage of pressure differentials that exist at TDC.
At high rpm’s the intake gases travel fast enough to actually
help push out the exhaust gases. This fills the cylinder with a
“cleaner” air/fuel mixture that develops more power, How-
ever, at low speeds the intake air isn’t moving fast enough to
do a complete job of purging the exhaust gases and a diluted
air/fuel mixture gives less power,

LIFT

Valve lift is a big factor in engine breathing because the
more the valve lifts off its seat the more opening there is for
gases to pass by. Total lift is a function of eam lobe height
and rocker arm ratio. A 0.341” lobe and 1.76 ratio rockers
would give you a “theoretical” lift of 0.600”. The actual lift
varies a little because of clearances and stack-ups in the
valve train,

Increasing lift over stock figures causes two conditions the
must be checked. First. is “spring bind.”” High lift cams may
move the valve so far that the stock spring coils bottom out.
Special, stiffer HP springs and increased spring height elimi-
nate this problem. Second. is piston-to-valve clearance, If
valves move far enough. they may hit pistons. This can
be corrected by machining new or oversize “evebrows” in
the top of the piston to maintain at least 0.080" clearance
on intakes and 0.100” on exhausts,

All of these factors have been carefully weighed by Ford
in designing cams, Each one assures a proven reliable cam
that will give the ultimate in desired performance . . . and at
a very economical price.

INSUFFCIENT SPRING HEIGHT
CAUSES COILS TO BOTTOM DLUT
AND_ACT AS SOLID METAL

S
S

SPRING BIND

CAMSHAFT TIPS FOR
MAXIMUM PERFORMANCE

. When replacing a cam. it's good practice to install new
related components such as tappets, springs, retainers,
etc. Generally, new tappets are only necessary if the
0.002” crown on the cam end is worn flat. Be sure
spring height and pressure meet specifications.

Never use hydraulic lifters with a mechanical cam, or
solid lifters with hydraulic cam as the ramps are not
designed for them to be interchangeable.

Replace timing chain and gears to assure proper timing.

Always be sure there’s adequate clearance between
valve and piston head.

Use cams of mild or medium duration and overlap with

automatic transmis

ion equipped cars.

Always use lots of lubricant such as Ford Oil Condi-
tioner (Part No. C2AZ-19579-A). It contains zinc phos-
phate additives to resist scoring or scuffling on wearing
surfaces when installing new cam or valve train com-

ponents.

Good cams, especially the hotter grinds, should always
be complemented with improved carburetion and ex-
haust mods.




OMPRESSION'S THE DIFF

vPerformance mills often vary in component design, but

-

one thing they all have in common is high compression. So
it’s natural to think of adding compression to put extra muscle
in your stocker. The added compression creates higher work-
ing pressures and greater heat, which in turn, extracts more
power from the air/fuel mixture.

The most popular and least expensive routes to more com-
pression are thinner. steel head gaskets and/or milling cyl-
inder heads or block. Deck or casting thickness, valve-to-
piston clearance, etc. limit the amount of metal that can be
milled off. From 0.010” to 0.040” is common with most
modern engines. Milling heads or block also requires milling
of intake manifold to maintain correct port alignment and
good gasket sealing.

Special “domed” or “pop-up” pistons can also be installed
to increase compression ratio. Piston-to-valve clearance
should always be checked with new pistons.

CHECKING CYLINDER HEAD CC

Since compression ratio compares cylinder volume at BDC
to TDC volume, knowing the exact volume can assist in add-
ing to the compression ratio. The chart shows how many
thousandths must be milled from the head to reduce combus-
tion chamber volume by one cc.

The combustion chamber’s irregular shape requires a
special cc-graduated burette or flask filled with mineral oil
ar automatic transmission fluid to measure its volume. They

e available at any drug store. Two methods can be used.

1) Tilt the engine on its side. Move piston to TDC (com-
pression stroke with both valves closed) and pour oil into
chamber through spark plug hole. The amount of oil it takes
to fill the chamber to the BEGINNING of the threads is the
total volume of the combustion chamber above the piston.
(2) If heads are disassembled, lay them flat with chambers
up and valves installed. Lay a clear piece of plastic that has
been pierced with a small hole over the chamber. Seal plastic
to head with grease. Measure combustion chamber volume
by filling it through the hole.

Cylinder Head
and Intake Manifold
Milling Charts

CHART |

AMOUNT OF STOCK TO REMOVE TO ASSURE CORRECT

MATING OF PORTS.

ENGINE CYLINDER HEAD INTAKE MANIFOLD
(CU. IN. DISP.) (INCHES) SIDES (INCHES) | BOTTOM (INCHES)
B 010 010 014
: 020 020 028
e 030 030 042
040 040 057
010 012 017
352390 020 025 034
406-427 030 037 052
428 040 049 069
050 062 086
CHART 1l

AMOUNT OF STOCK TO MILL THAT WILL REDUCE
COMBUSTION CHAMBER VOLUME
BY ONE CUBIC CENTIMETER. (1 C.C.)

CYLINDER HEAD PRODUCTION | RECOMMENDED DEPTH
IDENTIFICATION YEARS OF MILL (INCHES)
289, Small Chamber 1963—64 0065
289-302, Large Chamber 1965—68 | .0060
289-351, (GT-40) Race 1965—68 | 0055
352-390 HP 1960—61 0070
390 GT 1965—68 0050
406 HP 1962—63 0060
427, Low, Medium, Hi-Riser 1963 —68 0050
427 Tunnel Port 1967 0050
427 Tunnel Port 1968 0045
427 SOHC 1966—68 0030
428 CJ 1968 .0050

GT = Grand Turismo; HP = ﬁigh Performance; CJ = Cobra Jet;
SOHC = Single Overhead Cam

7. Extra compression is particularly desirable with “wild
cams because they tend to close valves later on com-
pression stroke, which in turn, reduces working pres-
sure c':lI'Id pO“’E]‘ ('}Ulpul.

COMPRESSION TIPS FOR
MAXIMUM PERFORMANCE

. Never add compression to an engine not in top con-

dition.

2. When milling heads. also reface and reseat the valves.
3. Do not mill heads in excess of 0.050”,

4. Check valve clearances. Pay particular attention to

clearance between valve head and piston at TDC, Cams
with more overlap require more clearance. A g
of thumb is: 0.080" for intakes and 0.100” on exhausts,

5. Set valve spring heights to minimum specifications.

. Install factory replacement head gaskets.

b
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THE HIGH REV WORLD OF 5000 AND BEYOND

Ignition is essentially a matter of spark timing to burn the
air/fuel mixture in a manner to extract maximum power.
This is highly critical as rpm’s increase because there’s less
and less time to get the job done. Stock ignition does a good
job in the 2500-3000 rpm range in which it’s designed to
operate most of the time . . . and continues to do so up to
around 5000 rpm. At these high revs, engines really put out
the sock. and the ignition syvstem needs a few modifications
. . . like dual points. steel core spark plug cable, “cooler”
plugs. and recalibrated distributor advance timing curve . . .
or else all the induction goodies, wild cams and headers in
the world won't make your stocker a screamer.

DUAL POINT DISTRIBUTOR AND TIMING

The spark plug gap is the husiness end of the ignition sys?
tem. But don’t think of it just as a gap. because something IS
there . . . AIR. Air resists voltage. forcing current to jump
the gap. And the resistance increases as compression goes up.
However, high voltages overcome this resistance by changing
the atoms of air to electrically charged particles called ions.
Sharp edged electrodes and narrow gaps assist ionization,
but the big stick is high voltage. Replacing resistance-type
spark plug cable with steel core cable supplies a little more
voltage. but it takes a dual point distributor to provide the
really high voltages above 5000 rpm.

It utilizes two sets of breaker points instead of the single
set used in stock distributors, One set closes the circuit and
the other set opens the circuit, This increases the effective cam
dwell angle fror about 277 to 34°. The coil builds up voltage
for ignition at each cylinder during dwell when the points are
closed. Therefore, the additional 7°-8° of cam rotation gives
the coil more time to build up voltage. Spring tensions in dual
point distributors have been specially calibrated to resist
“point bounce” at high revs. Point bounce causes high speed
missing, which dual points smooth out.

Most stock distributors use a dual “vacuum™ and “centrifu-
gal” spark advance mechanism to fire the air/fuel mixture
earlier as the engine turns faster, Only the centrifugal is used
on dual point distributors because that’s what advances the
spark under full throttle conditions. Vacuum works only on
part throttle and is of no use for performance. The centrifugal
weights and spring tensions have been carefully calibrated to
give an appropriate performance shape to the rise in the ad-
vance curve. Reshaping weights and tailoring spring length or
tension normally isn’t recommended. Unless performed by an
expert, it will create more problems than it will solve. Chang-
ing initial advance from the normally stock 6° to 10°-12°
will give desired extra advance for peak performance. Never
exceed fotal advance specifications.

When properly adjusted, Ford’s dual point distributors
take care of ignition needs in excess of 6500 rpm ... while
offering complete reliability and minimum service,

| 437 CORZA21E

SPARK ADVAMCE IN DEGREES

DISTRIBUTOR SPEED IN HUNDREDS OF R EMm

Stock Dual Point
Distributor Curves




@W¥bARK PLUG HEAT RANGE

Combustion chamber temperatures greatly affect spark
plug efficiency. Air/fuel ratios, exhaust back-pressure and
especially compression and spark advance influence these
temperatures, Plugs must be selected to maintain a tempera-
ture of at least 750° at the tip to burn off fouling deposits
that accumulate during low speed operation. At the same
time plugs can not get hotter than 17507, or the tip will
“glow” and cause pre-ignition. Because operating tempera-
tures vary from engine to engine, Autolite plugs are designed
in several “heat ranges.” Heat range indicates how fast the
plug dissipates heat.

Hot plugs feature long insulator noses that slowly dis-
sipate heat from the tip . . . up the insulator . . . through the
gasket . . . then down through the shell and out the cylinder.
head. Cold-running engines normally use hotter plugs be-
cause they remain hot enough to burn off fouling deposits.

Cold plugs, on the other hand, feature a short insulator
nose. Heat travels a shorter path, so they dissipate quicker.
Under full throttle and high speeds they stay cool enough to
avoid pre-ignition.

The Autolite plug specified at the factory has undergone
many hours of dyno testing to assure it will operate under
wide extremes of conditions . . . and then some. The degree
of engine modification . . . epecially compression ratio and
wark advance . . . determine how many steps you should

op down to a colder plug. A spark advance of 5-8 degrees
uu:ad of factory specs together with a compression ratio in-
crease of one or two ratios, might call for TWO steps colder
plugs to prevent pre-ignition at the top end. A good rule of
thumb to follow in selecting a plug heat range is to start
with the coldest plug under consideration. This allows as wide
a margin as possible to guard against pre-ignition. Test it.
If it runs clean, keep it in. If it fouls, move up the heat range
one plug at a time,

To check plugs, run your machine up through the gears
at wide open throttle to 80-100 mph, then shift into neutral,
cut the ignition off clean, and stop. This will give you a top-
end reading and avoid fouling from coasting down with the
engine running. The side electrode should be slightly bluish
and the insulator tip a light brown or straw color, No soot or
excessive white deposits should exist, except maybe a little
up between the insulator and shell.

If the plug is too hot, the side electrode will be burned
black. The insulator will be chalk white. If pre-ignition oc-
curred, fine silver beads will probably be spotted on the in-
sulator. Bad pre-ignition will show bigger beads. If the plug
is too cold, there will be soot on the tip and perhaps oil in
bi‘ld cdses,

It should be emphasized that the air/fuel mixture has
nothing to do with plug selection. If the mixture is right.
combustion should be clean and plug temperature will depend
on compression and spark advance. Lean mixtures, however,

ake the plug run hotter. Rich mixtures run cooler. It's next
q impossible to determine if a plug’s condition is due to

eal range or air/fuel mixture. They should be checked
separately: the air/fuel mixture first.

Standard
Heat Range Gap Power Tip | Racing Gap
18MM BTF6 BF82 —
TAPERED BF42-
SEAT — BTF42 -
HOT BTF3-
BTF31 BF32 —
— BF22 —
COLD BTF1 BF12 —
— - BF703
BF601 - BF603
— — BF403
— - BF203
14MM — AF52 —
TAPERED — AF42 —
SEAT AF3 AF32 —
HOT AF2 AF22 —
AF1 AF12 —
COLD AF901 — —
AF701 — AF503
AF501 - AF303
— AF103

AUTOLITE SPARK PLUG HEAT RANGE CHART

DRAG STRIP TIPS

Manual transmission machines can usually use about two
steps colder plugs than stock. That’s because you can keep
plugs clean at the starting line by revving up.

Automatic transmission cars should only run about one
step cooler. That's because the engine lugs a bit on the line
as you rev-up to get some torque with the brakes on. If the
carburetion’s a little rich. you're sure to foul up. They clean
up right away in low gear, but by then you've probably lost
a small part of a second that just might get you shut down.
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CAMSHAFT SPECIFICATIONS

Lifter Intake Exhaust Max. Lift
Part Number & Lash Open Close |Duration| Open Close |Duration | at Valve | Overlap Remarks
€90Z-6250-C Hydraulic 36°BTC | 74°ABC | 290° |84°BBC  26° ATC | 290° 0.470" 62° |Street & Strip "%
16° ATC | 20° ABC 32°BBC  28° BTC Use 1.60:1 ratim
rocker arms.
Fits 289-302-351
€30Z-6250-C Mechanical | 46° BTC | 84° ABC | 310° |94°BBC  36° ATC | 310° 0.450" 82° |Street & Strip.
0.018" Int. Use 1.60:1 ratio
0.020" Exh. 12° ATC | 26° ABC 36° BBC  22° BTC rocker arms.
Fits 289-302-351
C7FE-6250-A  |Mechanical | 52° BTC | 86° ABC | 318° |82°BBC  42° ATC | 304° 0.510" 94°  |Strip only. Use
0.020" Int. 1.60:1 ratio rocker
0.025" Exh. 6° BTC | 30° ABC 40° BBC 4° BTC arms.
Fits 289-302-351
C60Z-6250-B  |Hydraulic 18°BTC | 72° ABC | 270° |82°BBC  28° ATC | 290° 0.481" 46° | Street or Strip
30° ATC 22° ABC 28° BBC 24° BTC for 390's*, Use
1.73 non-adj.
| rocker arms,
C8AX-6250-C Hydraulic 24°BTC | 78°ABC | 282° [82°BBC  34° ATC | 296° 0.500"(1.73)| 58° |Strip, Marginal
22° ATC | 30° ABC 34°BBC  18° BTC 0.509"(1.76) Street. Use
either 1.73 non-
adj. or 1.76 adj.
rocker arms. Fits
350*, 406*, 427 &
f428
|
C3AZ-6250-AA |Mechanical | 40°BTC | 86° ABC | 306 |[88°BBC  38° ATC | 306° 0.500" 78° | Street & Strip. Use
0.025" |1.76 adj. rocker
16° ATC | 30° ABC 33*BBC 197 BTC larms. Fits 390%,
| 406%, 427 & 428
CAAE-6250-B Mechanical | 56° BTC | 88° ABC | 324° |B88°BBC  56° ATC | 324° 0.500" 112° | Strip, Marginal
0.025" Street. Use 1.76
0°BTC | 28° ABC 31° BBC 3° ATC adj. rocker arms.
Fits390*, 406*, 427
& 428
C8AX-6250-D |Mechanical | 60° BTC | 90° ABC | 330° |94°BBC  56° ATC | 330° 0.600" 116  Strip & Track
0.025" anly. Engine must
13° BTC | 39° ABC 47° BBC 5° ATC be set up for high

rpm operation.
Use 1.76 ratio adj.
rocker arms. Re-
quires special
valve train parts.
Fits 390* 406* 427
& 428

NOTE: The camshaft valve timing figures in “black' reflect actual valve movement, and not just theoretical camshaft lobe readings. They are useful in comparing the relative
performance characteristics of different cams. The figures in “red" are taken at (.100" tappet lift. This is an arbitrary reference point on the cam lobe where the rate of
movement can easily be read with a dial indicator. This is useful to check the cam with a degree wheel when it's installed in the engine. It should be emphasized that the
“red" figures are “tappet” lift and not “valve™ Lift and therefore do not reflect rocker arm ratios.

#1962 and earlier 390 blocks and all 406 blocks (except '63) require additional camshaft thrust plate C3AZ-6269- A, Spacer C3AZ-6265-A, Crankshaft Sprocket CAAZ-630¢

Camshaft Sprocket C3AZ-6256-A, Timing Chain BBA-6268-A, Timing Gear Key 73357-S, and 2 Bolts 380041-S.
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HOLLEY
METERING JETS

MAIN METERING JETS

Main jets arve threaded into the main metering body for
ease of installation and replacement. They are available under
Holley basic part number 22R-10. followed by a suffix =Jet
Number.” For example. 22R-10-85 has an approximale re-
striction size of 0.1007 diameter. All sizes are shown for
reference use only. Actual control of size iz by low check.
In all instances. a higher stamped number indicates a greater
average flow rate.

MAIN METERING JET CHART

Drill Size Drill Size Jet No. Drill Size Drill Size Jet No. Drill Size

45 .045 55 .054 64 .064 73 .079 82 .093 90 .104
47 .047 56 .055 65 065 74 .081 83 .094 91 .105
48 .048 57 .056 66 .066 75 .082 24 .09%9 92 .105
49 .048 58 .057 67 068 76 .084 85 .100 93 .105
50 .049 59 .058 68 069 77 .0B6 86 .101 94 .108
51 s .050 60 .060 69 070 78 .089 87 .103 95 118
52 .052 61 .060 70 073 79 F .091 88 .104 96 .118
53 .052 62 .061 71 076 80 .093 89 .104 97 .125
54 053 63 .062 72 .079 81 .093

SECONDARY METERING BODY

Many Holley high performance carburetors use a sec-
ondary metering body with drilled restrictions rather than
removable secondary jets. 1f oversized restrictions are de-
sired, replace with a larger body rather than drilling the
original oversize. The chart at the top of page 21 lists second-
ary metering bodies (Holley Basic Part Number 3 1R-2007).
Order by suffix dash numbers following the part number.
Example: 34R-2007-14 has a 0.098” main metering restric-
tion and a 0.070” idle feed hole. The diagram illustrates the
secondary main metering restriction (A} and the secondary

idle feed hole (B).

SEE CHART ABOVE RIGHT ’



SECONDARY METERING BODY CHART

Part No. Main Hole A Idle Hole B Part Stamped Part No. Main Hole A Idle Hole B Part Stamped

( 34R-2007-3 055 .026 3 34R-2007-16 .067 .029 16
34R-2007-4 .059 .026 a 34R-2007-17 073 .040 17
34R-2007-5 .063 .026 5 34R-2007-18 064 .028 18
34R-2007-6 .070 026 6 34R-2007-19 .070 .028 19
34R-2007-7 .052 .026 7 34R-2007-20 .070 .031 20
34R-2007-8 .067 .026 8 34R-2007-21 .081 .040 21
34R-2007-9 .067 .031 9 34R-2007-22 .076 .028 22
34R-2007-10 .076 .026 10 34R-2007-23 .067 028 23
34R-2007-11 .079 031 11 34R-2007-24 .079 .035 24
34R-2007-12 .076 031 12 34R-2007-25 .086 .043 25 25
34R-2007-13 .064 .031 13 34R-2007-26 .089 .043 26
34R-2007-14 .098 .070 14 34R-2007-27 .089 .040 27
34R-2007-15 .094 .070 15

CUBIC INCH DISPLACEMENT CHART

The cubic inch displacement for one cylinder can be ob- EXAMPLE: Ford 302 engine . . . 3.00” stroke, 4.00” bore =
tained from the following chart by moving down the “bore” 37.69 cubic inches per cylinder, multiplied by 8 (cylinders)
column to the engine’s “stroke.” To obtain total engine dis- = 301.52 or 302 CID. To convert to cubic centimeters, di-
placement, multiply this figure by the number of cylinders, vide cylinder volume (37.59) by 0.061 = 617.87 cubic centi-

meters per cylinder.

315 | 3% | 3195 | 4.00 l aYis l % I 4% | &% | 4546 | 4%
3546 | 3651 | 3758
3688 | 3797 | 39.08
3830 | 3943 | 40.58
39.72 | 4089 | 42,09
071 | 4192 | 4314
4.70 | 4294 | 4419
4255 | 4381 | 45.09
43.97 45.28 46.60
4539 | 4674 | 48.10
4610 | 4747 | 4885
4681 | 4820 | 49.60
4794 | 4939 | 50.81
4823 | 49.66 | 5111
4380 | 5024 | 5171
4965 | 5112 | 5261
50.50 | 5199 | 5351
5107 | 5258 | 54.11
51.35 | 5287 | 54.41
5163 | 5316 | 5472
51.92 | 5346 | 55.02
5220 | 53.75 | 55.32
52.34 | 5389 | 5547
5248 | 5404 | 5562
53.19 | 5477 | 56.37
5362 | 5521 | 56.82
5390 | 5550 | 57.12
5490 | 5652 | 58.17
5532 | 5696 | 5862
5589 | 5754 | 59.23
56.74 | 5842 | 60.13
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BLUEPRINTING SPECIFICATIONS AND MODIFICATIONS
FOR ALL ENGINES REGARDLESS OF CAM USED

“Blueprinting™ refers to the process required to provide
the precision. reliability and durability necessary for high
performance operation, All-out competition machines de-
mand it, while it's a good ideu for less potent cars, Generally,
it involves engine disassembly. ¢leaning in degunking fluid.

removing burrs and scratches, Magnafluxing, trueness
checks. and taking advantage of dimensional tolerances on
parts and fits {either on the high or low side) to obtain maxi-
mum performance. The following chart provides some of the
more critical specifications and modifications.

-

BLUEPRINTING SPECIFICATIONS
CRITICAL DIMENSIONS

289-302 390,428
351 27
Piston skirt clearance 0.004" 0.007"
Rod bearing clearance 0.002"-0.003" 0.0025"-0.003"

0.001"-0.0025"  0.0025"-0.003"
0.014"-0.024" 0.025"
0.004"-0.008" 0.004"-0.008"

Main bearing clearance
Rod end play clearance
Crankshaft end play clearance

Wrist pin clearance 0.0003"-0.0005"  0.0007"-0.0009"
Valve seat and face angle:
Intake 457 307 45° (390 only)
Exhaust 45° 45°
Valve seat width;
Intake 0.035" outer 0.035" outer
edge (strip) edge (strip)
0.070" outer 0.070" outer
edge (street) edge (street)
Exhaust 0.050" outer 0.050" outer
edge (strip) edge (strip)
0.080" outer 0.080" outer

edge (street) edge (street)
Approximately 5 minutes per

cylinder with 150-180 grit stone.
00575"-0.0675"  0.0575"-0.0675"
(428390 only)
0.015"-0.025"

Hand hone cylinder wall
Piston pin offset (right)

Deck height clearance 0.015"

CRITICAL BOLT TORQUES (FT-LBS)

289HP
289-302 351 390-428 427
Bolt-cylinder head Step 1 50 55 70 90
Step 2 60 65 80 100
Step 3 65-72 95-100 80-90 100-110
Bolt-intake manifold 23-25 23-25 32-35 32-35
Bolt-connecting rod 19-24 40-45 40-45(390) 53-58
53.58 (428)
Bolt-main bearing 60-70 95-105  95-10% -
Cross bolt-main bearingt - - - 42
Vertical bolt-main bearingt (tSee page 62 for sequence) 105
Bolt-rocker arm shaft — - 40-45 40-45
Stud-rocker arm 30-35 30-35 - -

DISTRIBUTOR CURVE AND IGNITION

STOCK DUAL POINT DISTRIBUTOR CURVES
Small Blocks (C50Z-12127-E)

Distributor rpm 250 500 1000 1500 2000 @ 2500
Distributor degrees 0° W i 8" 9° 10°

Large Blocks (CO0AZ-12127-L)
Distributor degrees 0° s Twe 100 12%°  14%°
Initial advance 10°-12°. Breaker point gap 0.018"-0.022"

Install BF-32, BF-22, BTF-1, or BF-601 spark plugs, depending upon heat
range required. Gap at 0.025"-0.035".

Note: Distributor degrees % crankshaft degrees, 257 dwell for each point. 32°-34° tofa|
dwell. Maximum safe advance is 387, If pre-ignition or detonation occurs, retard

\ a5 necessary.

\

CARBURETION AND FUEL SYSTEM

Revise stock primary and secondary jetting to obtain opti-
mum performance. If running without an air cleaner, an in-
crease of three or four sizes should do the trick. Temperature,
altitude, humidity, etc. determines exact amount of increase.

Install electric fuel pump as near as possible to fuel tank, and
oversize lines and fittings: 3" diameter is good up to 600
horsepower. Set pump to deliver 5'2-6 psi at fuel filter. Use
highest octane fuel available,

BALANCE

Dynamically balance complete engine assembly to counter-
act differences in static weights of individual components,

GENERAL MODIFICATIONS

Headers—Should be fabricated from lightweight steel—should
be installed to achieve optimum scavaging of exhaust gases.

Piston-to-valve clearance—Should be checked as follows:
AUTOMATIC TRANS—Exhaust - 0.100”, intake - 0.070".
MANUAL TRANS -Exhaust - 0.120”, Intake - 0.090",
Check with feeler gauge that equals valve lash, plus clear-
ance. For example 0.025” lash and 0.120” clearance re-
quires (.145" feeler gauge. Insert between valve stem and
rocker arm. Turn engine over by hand. If valve doesn't hit
piston, you have proper clearance.

Lubrication—Should include deep sump oil pan, special oil
pickup and low restriction oil filter and high volume pump
if vehicle is used in all-out competition,

Transmission—Should be modified as follows to aid power
shifting: Remove teeth from second and third gear blocker
rings. Remove handle retaining bolts in shift tower and in-
stall flat washer. then reinstall bolts, This compresses rubber
to nearly solid condition.

Suspension—Should be beefed by: Installing clamps on rear
springs (two clamps, front and rear) and putting a spacer
under the rubber pinion nose bumper, elevating it about
15 -inch below bumper plate. Install heavy duty shocks and
traction bars. This should eliminate wheel hop.

Rear axle—Should be filled with Ford high performance lube
(Part No. C2AZ-19580-D). For maximum traction install a
Detroit Locker or production Traction Lok or Limited Slip
differential and gear ratio to rev engine at maximum power

thru last timing light. J




A step-by-step guide to systematic performance modifications

PERFORMANCE LEVELS

“Staged™ performance operates around a simple premise:
namely. that you want to give your machine more sock and
vou've got the hucks to make it happen. Maybe it's mild: like
adding a 4-bbl induction setup for better acceleration. Or
something wild: like a high lift. long duration mechanical
cam—special heads, valves and pistons—high ratio locking
axle—traction bars—slicks. ete. Or. is it in between? No
matter what turns vou on. Staged Performance kits will do
the job for vou. Because we specifically designed them to
certain desired performance levels,

Choosing a performance level should be your first step,
keeping in mind plain truth number 1 . . . adding more
horsepower usually means spending more money. For most
engines, we have three kils: each one representing a succes-
sively higher performance level over the stock engine. We
call them . ... IMPRESSOR .... CONTROLLER. ...
DOMINATOR.

IMPRESSOR KITS

These kits generally include induction goodies. a HP hy-
draulic cam and valve train pieces. hot ignition setup and
headers. Strictly bolt-on stuff. As our first performance level,
this kit might be considered a “sleeper.” Until you get on it.
Then its big horsepower increase over stock tells you exactly
what it is ... the Impressor.

CONTROLLER KITS

Except for minor valve train differences. Controller Kits
for the most part include all the pieces of Tmpressor Kits . . .
PLUS bigger cylinder heads. “pop-up” pistons and in some
cases, optional valves, About all it takes to develop this extra
muscle is a few more tech specs and your Impressor Kit
wrench. Heavy on this one. however. does more than just
impress: it makes you . . . the Controller.

DOMINATOR KITS

Except for minor valve train differences. Dominator Kits
usually include all the pieces of Controller Kits . . . Plus a
gutsy grind mechanical cam, This big stick adds the really big
musele to your machine, The kind of sock that tells the other
guy: Big Breather Is Watching You . . . the Dominator.

HORSEPOWER RATINGS

Incremental horsepower ratings are shown for each stage
of modification. and a fotal rating {or each kit. These figures
came from actual dyno tests. hut are true ONLY if all the
parts for that performance level kit are installed. They don’t
necessarily indicate how much horsepower increase can be
expected if the stages are installed separately. Don't try to
short-cut the svstem. Take AK's advice, “Install all recom-
mended kit parts for a performance level and you'll add the
total horsepower rating to vour engine,”

KIT INSTALLATION

The first page of each engine section shows all the stages.
performance levels, kit horsepower ratings and parts for that
engine. Wherever possible. parts for the Impressor Kits are
also used in Controller and Dominator Kits, This makes it
more economical 1o start at a lower performance level (if you
don’t have the bucks to go all the way right now) and add
the hard stufl later. The installation information that follows
each chart starts with the Impressor Kit. tells you how to add
the Controller Kit and finally the Dominator Kit. Want to
get on it with a Dominator Kit right now? Check the chart at
the heginning of each section to see what steps vou can skip.
Finally. it should be noted that the installation information
doesn’t attempt Lo cover every single nut and bolt, or service
procedure. Space doesn’t permit a detailed discussion, Only
the most important information is covered.







289-302 MIUSCLE MODS

289-302 MUSCLE KITS ... To Turn On Our “Little OI' Whine Makers’”

(EXCEPT BOSS 302 ENGINES)

|
IMPRESSOR KIT  Added CONTROLLER KIT Added DOMINATOR KIT Added
Part Number Description HP Part Number Description HP Part Number Description Hp
STAGE 1 31 31 31
Carburetor CBAZ-9510-AD 4V 600 cfm CBAZ-9510-AD 4V 600 cfm CBAZ-9510-AD 4V 600 cfm
Manifold C90Z-9424-D Alum. Hi-Riser CB0Z-9424-D Alum. Hi-Riser C90Z-9424-D Alum. Hi-Riser
Air Cleaner C5Z22-9600-W 3607 inlet C5ZZ-9600-W 360° inlet C5ZZ-9600:-W 3607 inlet
Man Gasket C3AZ-9433-H 289 intake
STAGE 2 40 40 59
Cam C90Z-6250-C Hyd. C90Z-6250-C Hyd. C7FE-6250-A Mech,
Tappets CI0Z-6500-A Hyd. C90Z-6500-A Hyd. C30Z-6500-A Salid
Valve Spring C90Z-6513-C C90Z-6513-A 351 Stock C3AZ-6513-B 390 GT
Retainers See Page 29 C90Z-6514-D C30Z-6514.D
Keepers C9ZZ-6518-A Hardened C9ZZ-6518-A Hardened
Spring Shim B3Q-6515-A 0.030" - -
Valve Stem Seal C7AZ-8571-B C7AZ-6571-B C7AZ:6571-B
Push Rod — Co90Z-6565-B Late 302 C90Z-6565-F 302 Hardened
Rocker Arm — C60Z-6564-B Rail C20Z.6564-A 289 HP
Rocker Fulerum — C20Z-6A528-C
Rocker Arm Stud - - C30Z-6A527-B Threaded
Rocker Stud Nut - - C2DZ-6A529-A
Deflector - - C90Z-6524-B
Deflector Jam Nut — - 45218-58
Guide Plate — - C30Z-6A564-B
Dual Point Dist. C50Z-12127-E 289 HP C50Z-12127-E 289 HP C50Z-12127-E 289 HP
Spark Plug Wire C40Z-12259-C Steel Core C40Z-12259-C Steel Core C40Z-12259.C Steel Core
Balancer Damper See Page 33 See Page 33 See Page 33
Spacer w/counter-
weight - — C30Z-6A3E60-A 289 HP
Timing Chain
Sprocket — - C30Z.6306-A 289 HP
STAGE 3 15 15 15
Headers Mon-Ford Part  Steel Tube MNon-Ford Part Steel Tube Non-Ford Part  Steel Tube
STAGE 4 32 32
Heads C90Z-6049-F 351 C90Z-6049-F 351
Intake Valve — C90Z-6507-A 351 Ca0Z-6507-A 351
Exhaust Valve — C90Z-6505-A 351 C30Z-6505-A 351
Pistons C90Z-6108-AA Pop-up R.H. C90Z-6108-AA  Pop-up R.H.
Co0Z-6109-B Pop-up L.H. C30Z-6109-B Pop-up L.H.
Rings C30Z-6148-A C90Z-6148.A
Cylinder Head
Gasket C80OZ-6051-B 289 C80Z-6051-8
Intake Manifold
Gasket Kit C90Z-9433-A 351 Co0Z-9433-A 351
Cylinder Head
Baolts CBOZ-6065-A The-14 x 2.26 CBOZ-6065-A e 14 % 2.26
Cylinder Head
Balts C80Z-6065-B 7e-14 x 3.88 CBOZ-6065.B *1e-14 x 3.B8
STAGE 5 (Optional) 7 7]
Exhaust Valves
GT-40 Type CO0Z-6505-AA 1.625 dia. head C90DZ-6505-AA 1.625 dia. head
Intake Valves
GT-40 Type C90Z-6507-AA 1.875 dia. head C90Z.6507-AA 1.875 dia. head

STAGE 6. (Optional to convert 289 to 302)
Crankshaft
Balance Damper
Bearings (Crankshaft)

Rods

Bearings
(Con Rod)

Flywheel

TOTAL INCREMENTAL HORSEPOWER INCREASE
OVER STOCK 289-2V ENGINE

86

125

CBAZ.6303-A
C3ZZ-63164
C3AZ.6333.P
C3AZ-6333.AA
C3AZ-6337-P
C3AZ-6337.AA
C3AZ-6333-R
C90Z-6200-B

C30Z-6211-M
(Basic No.
6375)

302

302

upper

lower

upper center
lower center
upper front
302 heavy duty

289 HP
Select to match
starter gear

wm

[T
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THE
STOCK BLOCK
289-302

SMALL

BLOCKS ¢

You're looking at one of Ford’s hairiest. highest-revving
production small blocker ever. the 289 hizh performance mill.
Rated ar 271 bhp @ 6000 rpme it can <nufl out just about any
competitor in its elass, O course. it has good stufl like a solid
lifter cam. hut basically it has the same pieces as two less lively
versions—a 2V rated at 200 hhp @ H00 rpm and a AV ver-
sion at 225 bhp @ 1800 rpm.

Two newer. more advanced small block engines, the 502
and 3510 have replaced the 289, Many components from the
newer mills can be used for inereased performance an 209,
This is especially true of the higger. free hreathing 351 heads,
\lthough. essentially a small block. the 351 has enouzh differ-
enees Lo he considered in a separate section bezinning on
page 31 The 302, however. is a first cousin of the 289 and
will he covered with it

302 . . . FIRST COUSIN OF THE 289

The 302 is an improved, advanced version of the 269, The
lareer I!Eﬁ'r]:lt't"rlanT comes from a 3.00"” stroke t'um|r;1r'm| 1o
the 2007« 2.87”. Bore dimension is 100" for both engines,
Crlinder hores were extended slightly on the hottom end 1o
give better piston stahility. but the block height remains the
<amie for hoth engines. The 302 combustion chambers feature

an improved design incorporating smoather wall contours
and @ new spark plug location for better flame travel. Relia-
hility and durability were improved with: Stronger crank-
<haft material: new lightweight pistons with thick overhead

ribs: shorter. more vicid connecting rods<: hardened SAE
1010 steel caps on exhaust valve stem 1ips of 069 enzines, The
10663 3022V was rated at 210 hhp @ 100 rpm and the "69
version at 220 bhp @ 1100 ypm. The 302-1V puts out 235
hhp at 4800 rpm,

ROCKER ARMS AFFECT MODIFICATIONS

To make sure yvou get the right parts and install them cor-
rectlv. always check the valve train rocker arms.

All 289 engines built after 19661 .. excepl the 4V 271 bhp _-
mill. and all 302 and 351 engines use “rail” rocker arms. Earl:
289 engines and the 289 high performance mill use conven
tional rocker arms.

The push rod for conventional rockers passes through a
close tolerance slot in the evlinder head. This keeps the push
rod aligned with the rocker at high rpms, Push rods for rail
rocker arms pass through a loose-fit round hole in the cylinder
head. The “lips™ or edges of the rail rocker arm maintain
sufficient alignment for hydraulic cams. The extreme high
rpms possible with mechanical cams, however. require in-
stallation of a special guide plate to maintain alignment and
present rockers from ]mllllr-illg ofl the ends of the |}l1:ih TD(]S.
Conventional rocker arms should also be used with me-
chanical cams. They do not have the “lips” of rail rockers and
will avoid excessive valve stem tip wear at hich rpm. For
high performance operation. a rocker arm oil deflector is used
with mechanical cams and recommended with hydraulics,

2V 200 bhp 4V 225 bhp

Displacement 289 Cu. In, 289 Cu, In.
Bare & Stroke (Inches) | 4.00 x 2 87 400 x 2.87
Compression Ratio 9.3:1 100:1

Brake Horsepower 200 « 4400 225 @ 4800

Maximum Torque 282 w 2400 305 « 3200

Valve Lifters Hydraulic Hydraulic

Carburetion 2. bbl 280 cfm 4-bbl 470 cfm
Crankshaft Nodular Iron Nodular Iron
Connecting Rods Forged Steel Forged Steel

Pistans | Aluminum Autothermic Aluminum Autothermic

Intake Valves (1.780")
Exhaust Valves (1,450

Steel w/Aluminized Head
| Cast Austenitic

Steelw/Aluminized Head
Cast Austenitic

289 SPECIFICATIONS

302 SPECIFICATIONS

4V 271 bhp 2V 220 bhp 4V 235 bhp
289 Cu. In. 302 Cu. In. 302 Cu. In.
400 x 2.87 400 x 3.00 4.00 x 3.00
10.5:1 9.5:1 10.5:1
271 @ 6000 220 ¢ 4400 235 @ 4800
312 @ 3400 300 « 2600 318 @ 3200
Mechanical Hydraulic Hydraulic

2-bbl 290 cfm

Nodular lron

Forged Steel

Aluminum Autothermic
Steel w /Aluminized Head
Cast Austenitic

4 bhl 480 cfm

High Nodular Iron
Forged Steel w/%" holt
Aluminum Autothermic
Steel w/Aluminized Head
Forged Steel

4-bbl 470 cfm
Nodular lron
Forged Steel

Aluminum Autothermic
Steel w/Aluminized Head
Cast Austenitic




IMPRESSOR KIT .

86 Horsepower Increase

STAGE 1

“Bolt on’” 31 Horsepower
With 4-barrel 600 cfm
Carburetor and Hi-Riser
Manifold

Like Ak =aid. “Power-ability starts with breathe-ability.”
So the straight steer Tor a l|l1!l|\ trip is to INHALE IT! This
free-hreathing induction setup really gulps it all up. A big
Holly 1V ecarh. Part No, CBAZ-O510-AD. flow rated at 600
cu. ft. ‘'min, sits atop a lichtweight aluminum manifold, Part
No. C00Z-9121.D. The carburetor features “center pivol”
floats that prevent fuel starvation while cornering. The mani-
fold’s 1807 high riser desizn achieves the ultimate in fuel ‘air
distribution through gently curved, halanced runners to each
intake part. These pieces work so well together that this setup
is recommended at every performance level,

A low restriction. chrome 360 inlet air cleaner, Part No.
C527-9600-W should also be installed. The manifold is
drilled ‘tapped for throttle linkage bracket. Stack linkage is
used. Some cars may require modification. For maximum
performance the carburetor may have to he recalibrated as
deseribed on pages 13 and 20.21,

Horsepower output begins improving at 3000 rpm and
increases to a maximum gain of 31 hhp at 4500 rpm. There is
an insignificant power loss at low rpms, Obviously, this indue-
tion klt can be installed by itsell. However. it's hlfrhl\ recoms-
mended that the Stage 2 performance cam also he installed to
achieve full potential of its breathing capacity.

(NOTES: (1) The carburetor. manifold. air cleaner and at-
taching parts are available as Induction Kit C8DZ-6B068-A
for 1968 289 engines, and €O 1Z-60068-1 for 1963-67 289 en-
{.’:m(’T (2) 1f you are modifying a 2689 102 1-Holer, the high
riser CO0Z-9424-1) manifold can he used w ith your s!ﬂck
4V carburetor. This setup increases output 37 bhp @ 4500
rpm with the stock cam only.

Air Cleaner — C5ZZ-9600-W

Carburetor
CBAZ-9510-AD

Manifold — C90Z-9424-D

=
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IMPRESSOR KIT...STAGE 2

Hydraulic Cam Adds
40 Horsepower

To take advantage of the big breathing abilities of the Stage
1 induction kit. we now install HYDRAULIC CAM C90Z-
6250-C that opens the valves higher and longer. This is a
smooth, quiet hydraulic cam that works equally well with
manual or automatic transmissions, for improved “street”
performance. It achieves a peak gain of 40 bhp at 5500 rpm.
This is a 1000 rpm gain over the stock cam,

When vou compare this with the cam’s cost, vou see each
pony only costs about 70¢ . . . a mighty tough price to beat.

C302-6250-C Camshaft Specifications

Lifter Type
Rocker Arm Type

Hydraulic
Pedestal—Adjustable
Raocker Arm Ratio 1,60:1

INTAKE EXHAUST
TIMING
Checking 0.100* 0.100"
Clearance 0° Cam Tappet Lift 0% Cam Tappet Lift
Opens 36° BTC 16° ATC 84" BBC 32° BBC
Closes 74® ABC 20° ABC 26 ATC 28° BTC
Qverlap 62° §2°
Duratian 290° 290°
VALVES
Head Diameter
(Max.) 1.78" 1.45°
Angle of Seat
and Face 45° 457
Lift (Max, at
Yalve) 0.470" D470
SPRINGS®
Outer Valve Impressor 78 1bs, (@
Closed | Max.) B6* 78 |bs. (n 166"
Contraoller 83 |bs. @
79" 83 1bs. @ 1.79°
Outer Valve Impresser 235 |bs, @
Open (Max.} 1.88" 235 Ibs. (@ 1.88"
Controller 215 [bs. @
1,34" 215 Ibs. @ 1.38"
Inner Valve
Closed (Max.) Damper Only
Inner Valve
Open (Max.) Damper Only

C302-6250-C Camshatt Specifications

Litter Type
Rocker Arm Type

Solid
Pedestal Mounted —Adjustable
Rocker Arm Ratio 1.60:1

INTAKE EXHAUST
TIMING
Checking 0.100" 0.100"
Clearance 0® Cam Tappet Lift 0 Cam Tappet Lift
Opens 467 BTC 12° ATC 947 BBC 36° BBL
Closes 84° ABC 26LABC 36° ATC 22° BTC
Overlap = 22
Duration 3102 30
VALVES
Head Diameter
Max. | 1.78" 1.45"
Angle of Seat
and Face 45° 457
Lift (Max, at
Valve 0.450* 0.450"
SPRINGS™
Outer Valve Impressor 78 Ibs. @
Closed (Max,) 1.66" 78 [bs. @ 1.66"
Controller 83 lbs, (@
1.79* 83 Ibs. @ 1.79"
Outer Valve Impressor 235 |bs, @
Open {Max,) _BR* 2351bs. @ 1.88"
Controller 215 Ibs. @
1.34" 215 Ibs, @ 1.34"
Inner Valve
Closed (Max.) Damper Only
Inner Valve
Open (Max,) Damper Only
*Spring pressure is “nominal” at indicated spring height with damper
removed.

NoEEE T vau wand to wind another 500 revs into the G000 plus range, install the stock
D80 fah performance - mechanical ) QAN C30Z-6250-C, 11 has the same performance
characleristics as the hvdraulic cam. Of course, this cam requires SOLID LIFTER
TAPPETS (002-6500- A, 1 engine has ratl rocker arms {and heads with round push
rind fiole, tnstead of stot ), the rail rockers should be replaved with CONVENTIONAL
ROCKER ARMS C202.6565A, HARDENED 280 PUSH RODS C27- I,
and RETAINER CO90Z-65159-E, Also install GUIDE PLATES CHOZ-6A565-8B,
SPRING o= DAMPER ASSY, (902. 30, and THREADED ROCKER ARM
STODS ASGO0Z-6A527-H, after milling 0.230° off rocker arm stud boss. If the engine
has conventionad rocker arns ared he Y slolled” push rod guide holes in the evlinder head,

the puide plates and hardened push rods are nol required,
NOTE: It mav be necessary (o remaove 0.030° from the valve end of the rocker arm slol
to oblain rocker arm stud clearance with higher it mechanieal cams.

VOTE: HYDRAULIC-TAPPET ADJUSTMENT is usually performed
with stock setups in order to have the lifter plunger operate near the
middle of its possible travel. This is achieved by collapsing the tappet

and adjusting the rocker arm to obtain a (.117" clearance between the
rocker arm and valve stem tip. This results in a clearance area between
the top of the plunger and the end of the [ifter body, At high rpm’s
and oil pressure, the plunger may be forced into this area. If the oil
doesn’t drain quickly enough at high rpm’s this condition which is
wsually called “pump-up” (not a completely accurate description)
may destroy valve train lash. The extra-strong retaining ring in the end
of the special high performance C90Z-6500-A tappet permits elimina-
tion of the clearance within the tappet so the plunger can operate at
the top of its travel against the retainer. This high performance tappet
s adjusted as follows:

With engine cold and No. I piston on TDC at the end of the com-
pression stroke, adjust the intake and exhaust valve clearance for No, 1
evlinder. Loosen the rocler arm stud nut until there is end clearance
in the push rod, then tighten the nut to just remove all the push rod-
to-rocker arm clearance, This may be determined by rotating and /or
moving the push rod with the fingers as the stud nut is tightened. When
the, push rod-to-rocker arm clearance has been eliminated, tighten the
stud nut an additionnl ene-sixteenth turn to place the hydrawlic lifter
plunger in the desired operating range.

Repeat this procedure for the remaining sets of valves, turning the
crankshaft with an auxiliary starter switch Yy turn at a time in the
direction of rotation, while adjusting the valves “in the firing orde
sequence (1-5-4-2-6-3-7-8).

This pracedure requires two complete turns of the crankshaft,

Operate the engine and check for rough engine idle or a noisy
lifter(s). Valve clearance set too tight will cause rough engine idle,
and valve clearance set too loose will cause a noisy lifter(s).



OTHER MODIFICATIONS REQUIRED

The higher lift and extended rpm range of the Co0Z-
6230-C cam moves the valves further ofl their seats and at
izher speeds. This puts greater stress on all valve train com-

~|a|1r'I1t.~=. s a consequence, make the following changes,

TAPPETS CO0Z-6500-A (16 req'd) should he installed
for maximum service life. These hvdraulic lifters are ma-
chined from a special material that is compatible with this
cam to keep wear to a minimum. They feature a plunger
retainer ring that allows the tappet plunger to operate at its
full extended length. thereby resisting “pump-up™ at high
rpm.

VALVE SPRING and DAMPER ASSY. C90Z-6513-C
(16 req’d) should he installed to control valve float at higher
rpm’s. These are stiffer springs that are designed 1o give
proper spring pressure at installed height of 1.66”.

The special springs have fewer coils than stock springs.
This enables the spring to be compressed to a smaller height.
which is necessary to accommodate increased valve move-
ment hecause of the cam’s areater lift. If these special springs
are nol used. a “spring hind” condition may -develop as ex-
plained on Page 11,

NOTE: Minor differences in production valve trains since
1965 vequire the following retainers and shims to achieve
the 1.66" installed spring height. Of course. previous modi-
fications (such as valve jobs) may have changed valve train
geometry enough lo require extra shimming, VALVE RE-
TAINERS C90Z-6514-E (16 veq’d) should be installed in all
1965 engines. They are specially hardened for longer wear,
They have been machined to achieve the 1.06” spring height

hen used with 0.030" thick SHIMS B30Q-6515-A 116 req’d).
One shim is all that should be necessary with 1905 engines.

All 1966 engines must use VALVE RETAINERS CTAZ-
651LA (16 req’d). It's likewise a specially designed and
hardened retainer for high performance use. A few early 1966
encines must use the B30Q-06515-A SHIMS o get correct in-
stalled spring height of 1.66".

Special retainers and shims are not required on 1967-65
269 engines. Regular production parts can be used with these
encines,

VALVE STEM SEALS CTAZ-6571-B 116 req’d) should be
installed in 289-302 engines to control oil consumption on
acceleration and deceleration, and provide necessary clear-

ance,

289-302 VALVE TRAIN DIFFERENCES

All 302% are built with rail rocker arms. Installed spring
height of 1.66” is approximately the same for 1968 and
1909. However, engines built before 10-21-08 use one-piece
valve stem retainers. 302 huilt after the above date have two-
piece retainers, to encourage valve rotation for hetter cooling.
Specially hardened steel caps also fit over valve stems for in-
creased durability, This changed the valve stem length. which
also necessitated a longer push rod.

To maintain correct installed spring height. and to avoid
a “spring bind™ condition with the higher lift cam. early 302
ngines use stock RETAINER CTAZ-051 1-A (16 req’d 1. Late
02 engines use RETAINER COOZ-6514-E (16 req’d). All
502 engines should use the same specially stiffened SPRING
and DAMPER ASSY. C90Z-6513-C (16 req’'d) as recom-
mended for the 289 engines.

CRANKSHAFT VIBRATION DAMPER

A new balance damper must be installed for engine dynamic
balance at the higher rpm of CY0Z-6250-C cam. See page 33
for details,

PISTON-TO-VALVE CLEARANCE

Early 1965 289 engines used straight “flat top™ pistons,
Late 1965 engines used flat top pistons with “eyebrows™ flveut
in the top for valve clearance. If high lift cam C0Z-6250-C is
installed in an early 1965 engine. machine eyelivows in the
piston to provide a minimum piston-to-valve clearance of
0,100”. Later 1y pe pistons should not have to be reworked.

DUAL POINT DISTRIBUTOR

Since the new hydraulic cam develops usable horsepower
in the 5300 rpm range. a dual point distributor C50Z-12127-E
should he installed to give the coil more time to huild up
voltage. This is a mechanical advance distributor (no vacu-
um advance ) that is used in the 289 (271 bhp) engine.

For maximum performance adjust initial advance from
stock 6 1o 10 . Do not exceed 38 total advance, Install
Autolite BF-32 plugs.

SOLID STEEL CORE CABLE

Maximum vollage can be delivered to the spark plugs
by installing steel core wiring cable. kit C107-12259-C. [t
includes 8 spark plug cables and the high tension wire from
the eoil to distributor. Since this wiring doesn’t use special
resistance materials to control radio interference. a radio
suppression kit CAAZ-16627-A is recommended for “street”
application.
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CONTROLLER KIT...
118-125 Horsepower
Increase

STAGE 4

Add 32 More Sock With
351 Free-breathing Heads

351 CYLINDER HEADS CO0Z-6019-F 2 veq'd) with their
higger ports, larger valves and “domed™ combustion cham-
bers will veallv let your 289 hreathe. “Pop-up™ pistons. of 289-302 Combustion
Chamber

351 Combustion
Chamber

EXHAUST VALVE INTAKE VALVE
1.54" D 1.84" Dia.

course. must be installed to keep the compression ralio
around 10.5:1. because of the 351°s lareer combustion cham-
bers. The dyno shows these heads increase horsepower
throughout the speed range. with a peak gain of 32 bhp at
5500 rpm. That's with production 351 EXHAUST VALVES
C907-6505-A (6 req’d) and 351 INTAKE VALVES COOZ.
6507-A (8 req’d). Install the optional Stage 5 GT-40 type

1.78" Dia.



351 Intake Port

] 289-302 Intake
Port

valves and you can jump another 7 horses to 125 horsepower
at the Controller performance level. NOTE: Tf vou want to go
the CONTROLLER route. try to arrange your budzet to do it
all at one time. If you go just IMPRESSOR first. differences
hetween the 289 and 351 heads require some Stage 2 valve
train changes. Stage 1 and Stage 3 remain unchanged.

VALVE TRAIN CHANGES (STAGE 2)

RAIL ROCKER ARMS C60Z-6561-B (16 req’d) and
ROCKER ARM FULCRUMS C20Z.0A528.C (16 req'd)
must replace the conventional rocker arms in 1965 and early
1960 engines, 351 heads. like 19661 5 and later 289 heads, use
rail rocker arms, The rail rocker arm design is necessary to
keep the push rods aligned as explained on page 20,

PUSH RODS €C90Z-6565-B 116 req’'d) designed for late
1969 302 enzines must be installed 1o accommodate the
0.100" Jonger valves used in the 351 enzine.

VALVE SPRING & DAMPER ASSY, C00Z-6513-A (16
req'dt should be installed to control valve float at higher
rpnts, These are stock 351 springs that will give a proper
spring height of 1,79” and avoid spring bind.

RETAINERS COOZ-6314-D (16 veq’d ) should be installed.
They are a specially hardened. one-piece design Tor high
performance operation,

KEEPERS COZZ-6518-A (32 req'd) are a special hardened
esion and should be installed for high performance dura-
h!-i|it\u
(NOTE: 269 (271 HP) ENGINES ONLY <The guide plate
aned threaded rocker arm studs shown on page 27 and page
WL oplus 302 HARDENED PUSH RODS CY90Z-6565-F (16
reg'd ) must be installed with Controller Kit. because of the
Jiigher rpm range of the solid cam (] the stock mechanical cam
( 30Z-6250-C is retained.)

POP-UP PISTONS

PISTON (L.H.) C90Z-6109-B (4 req'dl and (R.H.)
(C90Z-6108-AA (4 req’d) must be installed to compensate for
the larzer 351 combustion chambers. These “pop-up™ pistons
decrease evlinder volume about 10 ce. and will increase com-

pression to about 10.5:1. Use PISTON RING CY90Z.6148-A.

GASKETS AND HEAD BOLTS
INTAKE MANIFOLD GASKET Kit C90Z-9433-A (1

req'd | contains 351 gaskets and must be installed to avoid a
water leak around the water outlet orifice in the 351 head.
Discard the 289-302 gasket.

CYLINDER HEAD CASKET C80Z-6051-B (2 req'd),
which is a 289 head gasket. should be installed. Discard the
351 gasket packaged with the heads,

CYLINDER HEAD BOLTS C80Z-6065-A 110 req’d) and
C80Z-6065-B (10 req’d) must be installed, They measure
T 160-14 x 2.26” and 7/16-14 x 3.88" respectively. They are

secially designed UBS bolts with washers integral with the

ex-head. The extra washer area under the head prevents
brinelling that may occur because the 351 has 1.2 bolt hole
and the 289 Llock is threaded for 716,
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CONTROLLER KIT. ..

STAGE 5
You Have the Option of In-

creasing Controller Perform-
ance Another 7 Horses With
Larger GT-40 Type Valves.

INTAKE VALVES C90Z-6507-AA (8 req'd) and EX-
HAUST VALVES C90Z-6505-AA (8 req'd) from the Stage 5
Dominator Kit may be installed. The seats must be reworked
as explained on page 33 to accept these larger GT-40 type
\'Ill\'l:'.".

DUAL POINT DISTRIBUTOR should continue to use an
initial advance of 107, Do not exceed 38 total advance,

CARBURETOR may have to be recalibrated as described
on pages 13 and 20-21,

DOMINATOR KIT...

144-155 Horsepower Increase

A solid lifter mechanical cam for 289-302 mills accounts

for most of the horsepower increase of the Dominator Kit
over the Controller. Therefore. we will take a new look at the
valve train parts of Stage 2. Some optional mods will also be
covered: The Stage 5 GT-10 type valves and the Stage 6
Stroker Kit to convert a 289 to a 302. Stages 1. 3 and 4 re-
main unchanged.

STAGE 2 (Revisited)

To Install Mechanical Cam
That Boosts Horsepower 59
Over Stock

MECHANICAL CAM

Solid lifter cam CTFE-6250-A features the big numbers
to really let vour 289.302 whine. This is Ford’s famous
“LeMans" cam and is recommended only for manual trans-
mission-equipped machines: Maximum torque of 280 Ih-ft
oceurs at 4000 rpm. Horsepower increases throughout power
rance and achieves a peak gain of 59 bhp @ 6000 rpm.

VALVE TRAIN COMPONENTS

SOLID LIFTER TAPPETS C30Z-6500-A (16 req'd)
should be installed with the mechanical cam. 390 GT VALVE
SPRING and DAMPER ASSY. C3AZ-6513-B (16 req’d) and
RETAINERS C90Z-6511-D (16 req’d) should be installed
to obtain, spring height of 1.82”. Specially hardened
KEEPERS C9ZZ-6518-A (32 req'd) are also recommended.
Hardened 302 PUSH RODS C90Z-6565-F (16 req’d) must
also be installed Lecause the rods may rub on the GUIDE
PLATES C90Z-6A564-B (16 req’d) required for effective
alignment at high rpm’s. The guide plate fits under
THREADED ROCKER ARM STUDS C30Z-6A527-B (16
req'd) and NUTS C2DZ-6A529-A (16 req'd) that should re-
place the pressed-in type. This additional high performance
durability is necessary because the mechanical cam revs to

Lifter Type Sold

Rocker Arm Type Pedestal Mounted —Ad ustable
Racker Arm Ratio 1.60:1

INTAKE lI

ELHAUST
TIMING
Checking 0.1007 0.100

Clearance 0% Cam Tappet Lift (7 Cam Tappet Lift
Opens 52° BTC E- BTC 82° BRC 40° BBC
Closes 86° ABC i0® ABC | L2 ATC 47 BTC
Overlap 94 94°
Duration 318° | a4

VALVES
Head Diameter 351 GT 40 Type | 351

Max. | 1.84° 1.875 154"
Angle of Seat

and Face 45° E11] 45 452
Lift (Max. at

Valve 0.510"

SPRINGS*
Outer Valve

Closed ' Max.
Outer Valve

Open Max.)
Inner Valve

Closed (Max.)
Inner Valve

Open (Max,)

GT 40 Type
1.625°

851bs. (u 1.82° 85 |bs (2 1.82"

268 |bs. (2 132" 268 b5 (u 1.32°

Damper Only

Damper Only

the 6500 rpm range. The rocker arm bosses must be milled
0.230” to accommodate the threaded studs and guide plates.
CONVENTIONAL (non-rail) ROCKER ARMS C20Z-
6564-A (16 req’d) from the 289 high performance mill must
be used for efficient and durable valve train operation at
high rpm’s. NOTE: It may be necessary to remove 0.030”
from the valve end of the rocker arm slot to obtain rocker
arm stud clearance with higher lift mechanical cam.

DEFLECTOR C90Z-6521-B (16 req'd) and JAM NUT
45218-58 (16 req’d) should be installed to provide adequate
oiling for the rocker arm at high rpms, The high revs cause
high pressures that tend to squirt vil out of the push rod )'
the rocker arm and miss the fulerum of the rocker arm. Th
deflector interferes and drops oil into rocker fulerum area for
cooling and lubrication.



DISTRIBUTOR—Recalibrate dual point distributor by
adjusting initial advance to 12°, Do not exceed 38° total
advance.

CARBURETOR may have to be recalibrated for maximum

-erformance as described on pages 13 and 20- 21.

-v'NGINE BALANCE

The increased rpm capability of high performance cams
require engine halance modifications to reduce torsional vibra-
tions to an acceptable level as follows: The 289 HP engine
balance is okay at high revs and requires no special parts.
The 289-2V and -4V engines require DAMPER (289 HP)
C50Z-6316-A, COUNTERWEIGHT (289 HP) C30Z-6A360
and a “thinner” TIMING CHAIN SPROCKET C30Z-6306-A
because the 289 high performance counterweight is thicker
than the stock 289-2V, -4V part.

302’s require DAMPER (Boss 302) C9ZZ-6316-A, COUN-
TERWEIGHT (289 HP) C30Z-6A360-A and the thinner
TIMING CHAIN SPROCKET C30Z-6306-A. The 1969 302
engine only also requires 1968 302 crankshaft pulleys. See
your Ford or Lincoln-Mercury Dealer’s Master Parts Catalog,
Group 6316 and 6A316 for correct A/C, Power Steering, etc.
pulley for your car.

RECOMMENDED 289 AND 302 HIGH
PERFORMANCE PARTS

If a 289-2V or 289-1V is being modified, the better dur-
ability of the 289 high performance engine’s lower end can
be achieved by installing the following 289 HP parts:
CRANKSHAFT C30Z-6303-B, CONNECTING ROD C30Z-
6200-C. DAMPER C50Z-6316-C, ROD BEARING C30Z-
6211-M and appropriate FLYWHEEL (Basic No. 6375) for
either manual or automatic transmission, with teeth count
-+ to match the starter gear. The 302 lower end durability can
. re improved by installing CONNECTING ROD C90Z.-6200-B
nd 289 HP ROD BEARING C30Z-6211-M.

STAGE 5

7 Horses from GT-40 Type
Valves (Optional)

The installation of GT-40 Type Valves, with hard chromed
stems and swirl polished heads, increase horsepower output
7 bhp at 5500 rpm. However, they require the reworking of
the head seats. The INTAKE VALVES C90Z-6507-AA (8

STAGE 6

?
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req’d) have a larger head diameter (1.875”) than pro-
duction valves (1.84”), and the seat angle is 30° instead
of 45°. This may necessitate a valve spring shim after ma-
chining the head seats to achieve correct installed height
1.82". The shape of the valve stem at the head is also differ-
ent to improve flow characteristics, EXHAUST VALVES
C90Z-6505-AA (8 req’d) have a head diameter of 1.625”
compared to 1.54” for 351 production valves.
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351 MUSCLE MODS

CONTROLLER KITS

DOMINATOR KIT

Part Number Description Part Number Description
STAGE 1
Carburetor C8AZ-9510-AD 4V 600 cfm CBAZ-9510-AD 4V 600 cfm
Manifold C90Z-9424-E Alum. Hi-Riser C90Z-9424-E Alum. Hi-Riser
Spacer C2AZ-9A589-E %" Thick C2AZ-9A589-E Y4" Thick
Air Cleaner C52Z-9600-W 360°inlet C5ZZ-9600-W 360° inlet
STAGE 2 34 | 47
| Cam €90Z-6250-C Hyd. C7FE-6250-A Mechanical |
Tappets C90Z-6500-A Hyd. C30Z-6500-A Solid |
Valve Spring & Damper C90Z-6513-A 351 Stock C3AZ-6513-B 390 GT '
Retainers C90Z-6514-D One Piece C90Z-6514-D One Piece
Keepers C9ZZ-6518-A Hardened C9ZZ-6518-A Hardened
Rocker Arm — C20Z-6564-A Conventional
Rocker Arm Stud — C30Z-6A527-B Threaded
Rocker Arm Nut — C2DZ-6A529-A
Guide Plate — C90Z-6A564-B
Push Rod —= C90Z-6565-G Hardened
Rocker Arm Deflector — C90Z-6524-B
Deflector Jam Nut - 45218-88
Balance Damper —_ C9ZZ-6316-B Boss 302
Oil Slinger — C9ZZ-6310-A Boss 302
Spark Plug Cable C40Z-12259-C Steel Core | ca0z-12259-c Steel Core
Dual Point Distributor Non-Ford Part Non-Ford Part
Oil Pump Spring C5AZ-6670-A 240 6-Cyl. C5AZ-6670-A 240 6-Cyl.
Oil Pump Cup C90Z-6A616-A 240 6-Cyl. CO0Z-6A616-A 240 e-Cyl.
STAGE 3 15 15
Headers Non-Ford Part Steel Tube Non-Ford Part Steel Tube
STAGE 4 (Optional) 11
Exhaust Valves — C90Z-6505-AA GT40 1.625 dia. head
Intake Valves — C90Z-6507-AA GT40 1.875 dia. head
TOTAL INCREMENTAL HORSEPOWER INCREASE 83 107

OVER STOCK 351-2V ENGINE
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MORE PUNCH PER POUND

This is the largest of Ford’s small-block V-8’s, featuring
precision thin-wall casting and shell-molded components for
a good bhp-to-weight ratio. The 351-4V only weighs approx-
imately 65 lbs. more than the 302-1V, vet puts out 55 more
horsepower. This makes the 351 an ideal “street” mill, as
handling is greatly improved by virtue of better weight distri-
bution over the front wheels.

NOT JUST A STROKED 289

Dimensionally, the 351 (4.00 x 3.50”) appears to be a
stroked 289 (4.00” x 2.87"), especially because bore spacing
(1.38”) is identical. But it’s not. It’s an all new engine. Some
block dimensions were maintained to make more parts, such
as heads, interchangeable. Valve train and cam bearings are
also similar enough so you can use the same cams in 289-302-
351 mills. But, there are important differences.

351 INCHES OF INSTANT GO

351 FEATURES

The longer stroke necessitated a higher block deck height
than 289-302 engines. plus longer push rods and connecting
rods. The lower end is beefier with higger bearings to handle
the 351’s increased torque and horsepower.

Breathe-ability. of course. produces power-ability. Tall
(1.94”) and wide (1.16”) intake ports let the 351 do what
it does best . . . breathe. 351 heads were designed on a flow
box to assure a high air velocity . . . between 270 and 280
feet/second @ 4000 rpm . . . to scrub liquid fuel from port
walls for better fuel distribution and instant mid-range re-
sponse, Intake valves are 0.060” larger than 289s and ex-
hausts are 0.080” bigger. The heads also feature long,
smooth runners and combustion chambers modelled after the
GT-40 design.



> . 0
2V 250 bhp | 4V 290 bhp

Displacement 351 Cu. In. 351 Cu. In.
Bore & Stroke

(Inches) 4.00 x 3.50 4.00 x 3.50
Compression Ratio | 9.5:1 10.7:1
Brake Horsepower | 250 » 4600 | 290 @ 4800
Maximum Torque | 355 @ 2600 | 385 w 3200
Valve Lifters Hydraulic Hydraulic

Carburetion

2-bbl 350 ¢fm

4-bbl 470 cfm

Crankshaft Nodular lron | Nodular Iron
Connecting Rods Forged Forged
Pistons Aluminum Aluminum

| Autothermic | Autothermic
Intake Valves _104? Steel 1047 Steel

(1.840")

w/Aluminized
Head

w/Aluminized
Head

Exhaust Valves
(1.540"M

21-4N Forged
Steel w/Alu-
minized Head

21-4N Forged
Steel w/Alu-
minized Head

£

]
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1+ 751.2V HORSEPDWER
1 WAX 260 BHP 1 46LK
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CONTROLLERKIT...

83 Horsepower Increase

STAGE 1

“Wrench On”* 34 Ponies
With 600 cfm Four-Holer and
Aluminum Hi-Riser Manifold

IT vou've zol a wrench, vou can get a quick and easy 34
horsepower hoost for vour competition coin with these in-
duction goodies. Horsepower increases throughout the entire
ranze with a peak gain of 34 bhp @ 5000 rpm. CARBU-
RETOR COAZ-0510-AD is a big +-holer that features “center
pivot” floats to prevent fuel starvation while cornering. T has
114" primary and 1-5/16” secondary venturis that will pack
vour 351 with fiery fumes at the rate of 600 cu. ft./min. For
maximum power, the carburetor may have to be recalibrated
as described on pages 13 and 20-21. A “Universal™ Throttle
Lever for rod or cable linkage (Manual or Automatic) may
also be required on some cars,

INTAKE MANIFOLD C90Z.9121-E is a true high riser,
aluminum design. Its gently curved, 180" balanced runners
deliver a smooth. uninterrupted air/fuel flow to each port.
Only a 5 ¢fm spread exists between runners versus a 21 cfm
difference for the stock cast iron job.

AIR CLEANER ASSEMBLY C57Z-9600-W is also rec-
ommended, Its low restriction 300" inlet design assists high
velocity air flow.

CARBURETOR SPACER C2AZ-9A589-E. which is thinner
than the stock part. should be installed to avoid interference
with the hood.

4V Carburetor C8AZ-9510-AD High Riser Mani-
fold C90Z-9424-E Air Cleaner Assembly C5ZZ-
9600-W
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CONTROLLER KIT . . .
STAGE 2

Hydraulic Stick Pops
For 34 BHP

HYDRAULIC CAM C90Z-6250-C is for the guy who
wanls a stick with the right numbers for high performance.
AND smooth quict operation with little maintenance. Its
arind is similar to the stock cam used in the 289 (271 HP)

‘mill. so you know it can pop the valves open. keep 'em open.

and close “em quick. As can be expected. it really comes
on strong for a peak gain of 31 bhp @ 5000 rpm. 1t works
equally well with hoth manual and automatic transmissions.
(NOTE: If you want to extend the rpm range another 500
revs. the 280 HP MECHANICAL CAM C30Z-6250-C ean be
installed. It has the same performance characteristics as the
hydraulic eam. However. SOLID TAPPETS C30Z-6500-A
(16 reqd)., THREADED ROCKER ARM STUDS C30Z-
GAS27-B (16 req’d), GUIDE PLATES C90Z-6A564-B (16
req'd), 390 GT SPRING and DAMPER ASSY. C3AZ-0513-13
(16 req’d), RETAINERS C90Z-6514-D) (16 req'd). Hard-
ened PUSH RODS C90Z-6565-G (16 req'd), DEFLECTOR
CO0Z-6524-B (16 req’d), JAM NUT 45218-S8 (16 req'd),
and CONVENTIONAL ROCKER ARMS C207Z-6561-A (16
req’d) and ROCKER ARM STUD NUTS C2DZ-6A4529-4 (16
req’d) must also be installed. NOTE: It may be necessary to
remove 0.030” from the  valve end of the rocker arm slot

to obtain rocker arm stud clearance with the higher lift

mechanical cams.
OTHER MODIFICATIONS REQUIMRED

The higher lift and extended rpm range of the COOZ-
06250-C cam moves the valves further off their seats and at
higher speeds. This puts greater stress on all valve train com-
ponents. As a consequence, make the following changes.
VALVE TRAMN

HYDRAULIC TAPPETS CO0Z-6500-A (16 req’d) should
be installed for maximum service life if the (.002 crown on
the cam end of the original tappet has worn flat. These lifters
have been machined from a special material that is compatible
with this cam to keep wear to a minimum,

VALVE SPRING and DAMPER ASSY. CO0Z-6513-A
(16 req’d) should be installed to control valve float at higher
rpmon those engines which do not already have the spring
with a damper assy. These are stock 351 springs that will zive
the proper spring height of 1.79”. and avoid a “spring hind”
condition. SHIMS B30Q-6515-A will be required to achieve
proper spring height,

RETAINERS C90Z-05L1D (16 req'di are a specially
hardened one piece design for high performance use. The
production sleeves must be deleted with installation of these
relainers.

KEEPERS COZZ-6518-A (32 req'd) are specially hardened
keys. and should be installed for high performance use,

DEFLECTOR C90Z-6524-B (106 req’d) and JAM NUT
45218-58 (16 req’di. though not mandatory. are recom-
mended with the hydraulic cam.

OIL PUMP MODIFICATION

Additional oil pressure for high rpm operation can he oh-
tained by installing a stiffer spring in the oil pump relief
valve. Perform this modification by drilling a small hole in
the plug cup and threading in a wood screw. Pry out the cup.
Use care not Lo damage the aluminum housing. Also. be care-

Lifter Type
Rocker Arm Type
Rocker Arm Ratio

Hydraulic
Pedestal Muunted—Posith\re Stop, Non-Adjustable
1.60:1

INTAKE EXHAUST

TIMING
Checking 0.100" 0.100"
Clearance Tappet Lift | 0° Cam  Tappet Lift
Opens 167 ATC 24° BBC 32° BBC
Closes 74° ABC 20 ABC 26" ATC 28° BTC
Overlap 62° 62°
Duration 290° 290°
VALVES
Head Diameter
(Max.) 1.847 1.54*
Angle of Seat
and Face 450 45
Lift (Max, at
Valve) 0.470" 0.470"
SPRINGS*
Outer Valve
Closed (Max.)
Outer Valve
Open (Max.)
Inner Valve
Closed (Max.)
Inner Valve
Open (Max.)

83 lbs. @ 1.79°
215 |bs. (1 1.34"

83 Ibs, @ 1.79%
215 Ibs. @ 1.34"

Damper Only

Damper Onl

ful not to et hit by the cup as it’s removed. because it’s under
great spring pressure. Install RELIEF VALVE SPRING
CASAZ-0070-A and new CUP COOZ-6AG10-A,

DUAL POINT DISTRIBUTOR

A dual point distributor is recommended to give the coil
more time to build up voltage. because of the higher-revving
cam, However. the C50Z-12127-F and dual point distributos
used in 289-302 engines will not fit in a 351 mill. So. a nnil
Ford dual point distributor tavailable from many sources) i
recommended. Recalibrate the distributor curve by adjusting

initial advance to 10 . Do not exceed 38 total advance.



CARBURETOR
For maximum power il mayv also be necessary to recali-
hrate the carburetor as described on pages 13 and 20- 21,

YOLID STEEL CORE WIRING
p STEEL CORE WIRING KIT C10Z-12259-C will deliver
maximum voltage to the .-:}::n'k |l|Uf_’.~'~. The kit includes 8 spalrk
plug cables and the high tension wire from the coil to dis-
tributor. Since this wiring doesn’t use special resistance mate-
rials to control radio interference. a radio suppression kit
CIAZ-10827-A is recommended for the “street.”

(NOTE: The production 351 engine has a differ-

ent firing order [1-3-7-2-6-5-4-81 than the 289-302

engines [1-5-4-2-6-3-7-81.)

When the 289302 cam (C30Z-6500-A, CY0Z-6250-C, or
CTFE-6250-A) is installed in a 351 engine. change the sec-
ondary wiring in the distributor cap to the 289-302 firing

order 1-3-4-2-6-3-7-0.

Firing Order

289-302 351

STAGE 3
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DOMINATORKIT...

107 Horsepower Increase
STAGE 2 (Revisited)

To Install “’Big Stick’” That
Stomps Out 47 BHP Gain

MECHANICAL CAM

MECHANICAL CAM CTFE-6250-A is about the higgest
stick vou ecan drop into your 351, Sometimes called the
“LeMans” cam it features a grind that gets the most out of the
big-breathing 351 heads. Maximum torque occurs @ 4500
rpm. Horsepower starts increasing @ 3500 rpm and stomps
out a peak gain of 47 bhp @ 5500 rpm. This cam is only
recommended for use with manual transmissions. Its installa-
tion also requires some Stage 2 valve train changes, Stages
l and 3 remain unchanged.

VALVE TRAIN COMPONENTS

SOLID LIFTER TAPPETS C30Z-6500-A (16 req’d) must
be installed with the mechanical cam. These tappets are
machined from special metal that's compatible with the cam
to minimize cam scuffing. VALVE SPRING and DAMPER
ASSY. C3AZ-6513-B (16 req’d) which are from the 390 GT,
must be installed to control valve float and avoid “spring
bind.” while maintaining proper spring height of 1.82".
Specially hardened RETAINER C90Z-6511-D 116 req'd)
and KEEPERS C9ZZ-6518-A (32 req'd) are needed for high-
rev operation. Discard the production parts.

THREADED ROCKER ARM STUDS C30Z-6A527-B (16
req’d) and ROCKER STUD NUT C2DZ-6A529-A (16
reqd) which are standard on the 289 (271 HP) mill, should
replace the pressed-in type that are standard on the 351. Be-
fore installing the high performance rocker arm studs, the
rocker stud bosses must be milled 0.230” to accommodate
tapping for the screw-in studs and GUIDE PLATE C90Z.
6A501-B 116 req’d). The guide plate is necessary 1o align the
push rods because the production “rail” rocker arms must be
replaced bv non-rail CONVENTIONAL ROCKER ARMS
C207-6561-A (16 req’d) for efficient and durable valve train
operation at high revs. HARDENED PUSH RODS C90Z-
0565-G (16 req’d) should be installed. These are specially
hardened 302 pieces for durability to resist wear when they
rub against the guide plates. Set valve lash to specifications
shown on page 18, NOTE: It may be necessary to remove

(.030” from the valve end of the rocker arm slot to obtain
rocker arm stud elearance with the higher lift mechanical cam,

DEFLECTOR C90Z-6521-B (16 req'd) and JAM NUT
45218-58 (16 req’d) should be installed to provide adequate
oiling for the rocker arm at high rpm’s. The hizh revs cause
high oil pressures that tend to squirt oil out of the push rod
at the rocker arm and miss the fulerum of the rocker arm.
The deflector interferes and drops oil into the rocker fulerum
area for cooling and lubrication.

Lifter Type
Rocker Arm Type
Rocker Arm Ratio

Solid
Pedestal Mounted —Adjustable
1.60:1

INTAKE EXHAUST
TIMING
Checking 0.100" 0.100"

Clearance 0°Cam  Tappet Lift | 0° Cam Tappet Lift
Opens 52° BTC 6 BTC 827 BBC 0° BBC
Closes 867 ABC il” ABC 425 ATC 47 BTC
Overlap 94= G4
Duration e 3047

VALVES
Head Diameter 351 GT 40 Type 351 GT 40 Type

I Max.) 1.84% 1.875% 1.54* 1.625%
Angle of Seat

and Face 457 30° 45° 45°
Lift | Max. at

Valve) 0.510¢ 0.510"

SPRINGS®
Outer Valve

Closed (Max.)
Quter Valve

Open | Max.
Inner Valve

Closed (Max,)
Inner Valve

Open | Max.)

85 Ibs. @ 1.82"
268 |bs. @ 1.32"

85 Ibs. @ 1.82"
268 Ibs. @ 1.32"

Damper Only

Damper Only

ENGINE BALANCE

Ihe higher rpm’s possible with the mechanical cam require
engine balance modifications to reduce torsional vibrations
to acceptable level. These vibrations can be corrected by in

stalling a Boss 302 CRANKSHAFT DAMPER C9ZZ-6316-B /

and OIL SLINGER CYZZ-6310-A. The engine must be dynam-
icallv halanced,



DOMINATORKIT. . .
STAGE 4

- ptional) 11 Horses From
GT-40 Type Valves

The installation of GT-40 valves adds 11 bhp @ 4500-5000
rpm. However. they require reworked head seats. The IN-
TAKE VALVES C90Z-6507-AA (8 req’d) have a 1.875" head
diameter compared to the 1.84” diameter of the production
351 valves. The seat angle is 30" instead of 45° for stock 351
valves. This may necessitate a valve spring shim after machin-
ing head seats to achieve correct installed height of 1.82". The
shape of the valve stem at the head is also different 1o improve
flow characteristics, EXHAUST VALVES C90Z-6505-AA (8
req’d) have a head diameter of 1.625" compared to 1.54” for

production 351 valves,

STANDARD 351 GT 40 TYPE

-

1.54 D.

1.625 D.

& EXHAUST
STANDARD 351 GT 40 TYPE
—
184 D
= -
L,
1.875 D.

INTAKE
GT-40 Type Exhaust Valve
Part Number C90Z-6505-AA
GT-40 Type Intake Valve
Part Number C902Z-6507-AA

=7 =

A SN Ay

45“—[ - 60°

DOMINATORKIT . . .

Total Incremental HP Increase ... 107

It takes a little more than just a wrench to drop in the
yd stuff that snuffs out the competition. But not much. Just
@ ittle machining that any competent shop can perform. And
look at what happens to the power curves, They really reach

oul,
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STAGING THE 390
TO TURN ALOWET"




MUSCLE MODS FOR QUICK-TRIPPING 390’s
| IMPRESSOR KIT

Part Number

CONTROLLER KIT DOMINATOR KIT

Part Number Part Number

Description Description Description

STAGE 1
Carburetor CYAZ-9510-N | 4V 735 cfm CYAZ-9510-N | 4V 735 cfm C9AZ-9510-N | 4V 735 cfm
Intake Manifold C6AZ-9424-H | 4V Aluminum C6AZ-9424-H | 4V Aluminum C6AZ-9424-H | Aluminum

C80Z-9424-B | 4V Cast Iron C80Z-9424-B | 4V Cast Iron C80Z-9424-B | 4V Cast Iron

1See note

STAGE 2
Camshaft C60Z-6250-B C8AX-6250-C iy C3AZ-6250-AA| Mech. 427
C4AE-6250-B | Mech. (opt.)
CBAX-6250-D | Mech. (opt.)

Tappets C8AZ-6500-B | Hyd.428S/cCl C8AZ-6500-B | Hyd. 428 S/C) CAAZ-6500-B | Mech. 427
Push Rods CATZ-6565-D | 0.060" short CATZ-6565-D | 0.060" short BBAZ-6565-C | 427
CATZ-6565-B | 390 stock (opt.)
BBAZ-6565-C | 427 (opt.)

Valve Springs C8AZ-6513-B | 428 CBAZ-6513-B | 428 C8AZ-6513-B | 428
Retainers C3AZ-6514-A | 428 C3AZ-6514-A | 428 C3AZ-6514-A | 428
Keepers BBA-6518-A 428 B8A-6518-A 428 BBA-6518-A 428
Rocker Arms B8A-6564-B 1.76 adj. (opt.) BB8A-6564-B | 427 1.76 adj.
Distributor COAZ-12127-L | 427 dual point COAZ-12127-L | 427 dual point COAZ-12127-L | 427 dual point
Spark Plug Cable C5AZ-12259-C | Steel Core C5AZ-12259-C | Steel Core C5AZ-12259-C| Steel Core
iSee Note
STAGE 3 15 15 15
Headers Non-Ford Part| Steel Tube Non-Ford Part | Steel Tube Non-Ford Part  Steel Tube
Exhaust Manifold (opt.) C80Z-9430-C | R.H.428 C80Z-9430-C | RH. 428 Not Recommended
CB0Z-9431-B | L.H.428 C80Z-9431-B | LH. 428 Not recommended

STAGE 4
Cylinder Heads C80Z-6049-K CB80Z-6049-K | 428 CB0Z-6049-K | 428
Pistons C90Z-6108-Y | R.H. Pop-up (opt.) 3 C90Z-6108-Y | R.H. Pop-up
C90Z-6109-A | L.H.Pop-up (opt.) C90Z-6109-A | L.H.Pop-up
(POP-UP PISTONS AVAILABLE AUGUST 1969)
Rings C1AZ-6148-A | 390 Stock CIAZ-6148-A | 390 stock
Connecting Rod C6AZ-6200-C | 390 Police Int. C6AZ-6200-C | 390 Police Int. C5AZ-6200-D | 427
Rod Bearing 390 Stock 390 Stock C5AZ-6211-G | 427
Intake Valves C90Z-6507-U | 428 stock C30Z-6507-U | 428 stock C8AX-6507-A | 428 Lightweight
Exhaust Valves C90Z-6505-N | 428 stock C90Z-6505-N | 428 stock CBAX-6505-A | 428 Lightweight
Head Gasket C3AZ-6051-B | Steel C3AZ-6051-B | Steel CBAZ-6051-A | 428
Also recommended:
H.D. Oil Pump C9ZZ-6600-A | 428 C977-6600-A | 428 C9ZZ-6600-A | 428
0il Pan w/Baffle C8AX-6675-A | 7-qt. Deep Sump CBAX-6675-A | 7-gt. Deep Sump CBAX-6675-A | 7-gt. Deep Sump
0il Pickup C5AE-6622-B | %" ID. CSAE-6622-B | %" 1.D. C5AE-6622-B | %" 1.D.

Windage Tray C9ZZ-6687-A | 428 C9Z7-6687-A | 428 C9ZZ-6687-A | 428

STAGE 5 (Optional 410 Stroker Kit)
Crankshaft €927-6303-A | 428 Super C)
Connecting Rod C5AZ-6200-D | 427
Pistons CEMY-6108-AB 410 Mercury
Rings C6AZ-6148-E
Flywheel C9Z7-6375-B | 428 Manual Trans.

C90Z-6375-B | 428 Auto. Trans.
Vibration Damper CBAZ-6316-C | 428 Super CJ
Vibration Damper Spacer/Counterweight ’ C97Z-6359-A | 428 Super CJ

TOTAL INCREMENTAL HORSEPOWER INCREASE

OVER STOCK 390-4V ENGINE

(with opt. Pop-up Pistons) (with C9AE-6250-B)
pistons available Aug. '69
(with Stroker Kit) (with C8AX-6250-D)

TNote—See Text Copy For Additional Parts Required For Special Application



THE STOCK

390

ITS BEEN AROUND

Meet the durable one. The quiet, powerful workhorse of
Ford engines . . . the 390. It came on the scene in 1961 and
has been used in virtually every Ford Motor Company vehi-
cle since that time. Because of its inherently good design,
later engines such as the 427 and 428 were built around the
basic 390. The 427 “wedge” is essentially a bored-out, beefed-
up 390. The 428 is a bored and stroked 390 with some added
engineering refinements.

BIG BLOCK DIMENSION COMPARISON

ENGINE BORE STROKE
390 4.05" 3.78"
427 4.23" 3.78"
428 4.13" 3.98"

Each engine was designed for a particular job. Now you
can design your 390 to do your job—by using the interchange-
able parts that have come with these later engines,

FACTORY FEATURES

Deep-Block Construction—Cylinder block cast of durable,
reliable, chrome-alloy iron extends well below the crank-
shaft center line for extra strength and rigidity., The 390-
cubic-inch V-8s are a low-friction design with well “over-
square” dimensions in which the piston stroke is shorter than
the cylinder diameter. This makes for a slower piston speed
resulting in less wear, yet allowing maximum power output in
the medium to high rpm range,

Crankshaft—Crankshafts are precision-molded nodular iron
castings with large bearing surfaces. The unusually large over-
lap of main and crankpin journals contributes to greater
rigidity. Torsional vibration damper, rubber-floated and
mounted on front end of crankshaft, counteracts torsional
vibrations.

Slipper-Type Pistons—Piston sides are cut away for re-
duced friction and more rapid dissipation of heat. Pistons are
aluminum-alloy with embedded expansion struts. Tin-plating
of pistons prevents scuffing during initial break-in.

Connecting Rods—Connecting rods are high-strength pyra-
mid type, spreading at the base, with forged I-beam construc-
tion and separately forged caps.

390 4V AND 4V GT

Since the 390 has been in production several years, many
minor changes have been made. The basic engines we are
talking about modifying in this section are the 390 4V and
390 4V GT produced since 1966,

The standard 390 4V engine is rated at 315 bhp @
4600 rpm. Carburetion is through a Ford 446 cfm 4-barrel
and a cast iron, low-profile manifold. The compression ratio
of 10.5:1 requires premium fuel. Any high performance cam
modification to this engine requires new valve springs, re-

tainers and keepers as the stock valve train is not designed
for the high rpm’s encountered in performance mills.

The 390 4V “GT” engine is rated at 325 bhp @ 4800 rpm.
It is a cross between the standard 390 and the 428 Cobra Jet.
Carburetion is through a big Holley 4V, rated at 600 cfm.
and a cast iron, medium rise manifold. It uses the same cam
and valve train as the 428 CJ,

The standard 390 2V engine is not specifically discussed
for modifications because it’s primarily an economy engine.
It’s Ford 2-barrel carburetor flows 351 c¢fm and uses regular
fuel because the pistons give a lower compression ratio
(9.5:1) than 4V engines, That’s why the 390 2V is only rated
at 265 bhp @ 4100 rpm. If modified for performance, 4V
pistons and other pieces from this engine must be installed.
Note: A few premium fuel 2V 390’s have been built with the

higher 10.5:1 4V pistons installed. 1 ;\

390 4V SPECIFICATIONS

Standard 4V 4 "GT"
Displacement 390 Cu. In. 390 Cu, In.
Bore & Stroke (inches) 450 x 3.78 450 x 3.78

Compression Ratio 10.5:1 10.5:1
Brake Horsepower 315 @ 4600 rpm 325 @ 4800 rpm
Maximum Torque (Ib.-ft.) | 427 @ 2800 rpm 427 @ 3200 rpm

Carburetion Ford 4V 446 ¢fm Holley 4V 600 cfm
Crankshaft Nodular Iron Nodular Iron
Connecting Rods Forged Steel Forged Steel

Pistons Aluminum Autothermic Aluminum Autothermic
Intake Valves (2.037")

Steel w/Aluminized Head | Steel w/Aluminized Head

Exhaust Valves (1.566")

Cast Austenitic Steel Cast Austenitic Steel




“IPRESSOR KIT...

88 Horsepower Increase

STAGE 1

“Bolt On” 17 Horses With 4-barrel
735 cfm Carburetor and Aluminum Manifold

Let’s get some good air inside the engine where it can do
some good. The factory carburetor is okay for stock per-
formance, but can’t cut it when we start to build for the
future, So our first step in Stage 1 is to drop on a big 4V
Holley CARBURETOR C9AZ-9510-N. When you open its
big doors your 390 can gobble up 735 cfm of the good air.
This carburetor features “center pivot” floats that prevent
fuel starvation while cornering. For maximum performance,
the carburetor may have to be recalibrated as described on
pages 13 and 20-21.

To make sure the good mixture from the big Holley gets
zood treatment on its way to the cylinders, install ALUMI-
NUM INTAKE MANIFOLD C6AZ-9424-H. This is similar
to the manifold used on 428 Police Interceptors. It has the
same 1807, dual plane design as the cast iron version

r good low to mid-range response. Of course it provides

tter breathing, it's lighter and costs a little more. If you
don’t mind carrying around the extra iron, you can save some
coin by installing the stock 428 CAST IRON INTAKE
MANIFOLD C80Z-9424-B which is almost as good.

Horsepower output with this induction setup starts im-
proving at 3500 rpm and increases to a maximum gain of
17 bhp @ 4500 rpm.

ADDITIONAL PARTS REQUIRED
WITH ABOVE CARBURETOR AND MANIFOLD

PART NUMBER DESCRIPTION

~ CBAZ-6052-A

C5ZZ-9600-W Air Cleaner

370970-S8 Air Cleaner Stud
C8AZ-9A589-G Carburetor Spacer
C6AZ-6869-A Road Draft Tube Cover
COAE-6A632-A Draft Tube Gasket
C5AZ-8555-A Water By-pass Tube
C6AZ-6A630-D Intake Manifold Baffle
C8AZ-6A630-B Intake Manifold Baffle
C6AZ-9433-B Intake Manifold Gaskets |

Cylinder Head Plug

REMARKS AND WHY REQUIRED

Use if necessary to clear hood

Not supplied with carburetor

Thinner than stock because of higher
intake manifold

Use on pre-emission designed Vehicles
Use on pre-emission designed Vehicles

Press-fit design can't be
interchanged with manifolds

Use w/CB6AZ-9424-H Alum. Manifold
Use w/CB0Z-9424-B Iron Manifold
Use with either manifold

To plug hole if engine not equipped
with emission control (8 req'd)
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IMPRESSOR KIT
STAGE 2

CJ 428 Hydraulic Cam Adds 35 Horses—
(Except “GT” 390’s)

Now that you have big doors on top, let's do some remod-
eling inside. (“GT” 390 owners can sit this one out. You
already have the CJ 428 cam and valve train pieces inside.)
Owners of standard 390 4V’s. however, can get an additional
35 horsepower @ 5000 rpm with 426 CJ HYDRAULIC
CAM C60Z-6250-B. This ol’ smoothie works equally well with

sticks and automatics.

OTHER MODIFICATIONS REQUIRED

Installation of the 128 CJ production cam requires some
valve train modifications to standard 390 4V’s. (You “GT”
390 owners can continue walching, as you already have these
pieces as regular production parts. )

VALVE SPRING AND DAMPER ASSY. C8AZ-6513-B (16
req’d) should be installed to keep valves down where they
belong at higher rpms, These CJ 128 springs will resist valve
float and give proper spring pressure at installed height of
1.82".

RETAINERS C3AZ.6511-A (16 req'd) and KEEPERS
B8A-6518-A (32 req’d) from the 428 C] should also be in-
stalled for high performance operation.

NOTE: With installation of the above parts, the stand-
ard 390 4V is now identical as the “GT” 390. No addi-
tional reference to differences will be made in this kit.

TAPPETS C8AZ-6500-B (16 req'd) should be installed
if originals have the 0.002” crown worn flat at the cam end
and thus need replacement. These hydraulic lifters are from
the 428 Super C] and feature a high strength socket for im-
proved high performance durability.

PUSH RODS C4TZ-6565-D (16 req'd) must be installed
to maintain correct valve train geometry. They are 0.060”
shorter than stock push rods. The shorter push rods must be
installed because of the 0.030” that must be milled off the 428
heads in Stage 4 and the 0.020” thinner head gasket used to
obtain a 10.7:1 compression ratio. This decreases distance
from the cam’s center to the rocker arm shaft’s center by
0.050".

NOTE: 1966-67 ENGINES ONLY
CRANKSHAFT DAMPER C6AZ-6312-A must be installed

on 1966-67 engines to maintain engine balance at high rpms.
The new damper also requires TIMING POINTER C9AZ-
6023-A (on 1966-67 engines without air conditioning) or
TIMING POINTER C5AZ-6023-A (on 1966-67 engines with
air conditioning) and ALTERNATOR ARM C7AZ-10145-A

(on 1966-67 engines with air conditioning or Thermactor).

DUAL POINT DISTRIBUTOR

Since hydraulic cam C60Z-6250-B develops horsepower
in the 5000 rpm range, DUAL POINT DISTRIBUTOR
COAZ-12127-L is recommended to get the last ounce of per-
formance from your Impressor Kit. This is a 427 mechanical
advance distributor (no vacuum advance). So, plug the
vacuum line from the manifold. The factory curve is shown
on pages 16 and 22. For maximum performance. adjust the
stock 67 initial advance to 10° Do not exceed 38° total
advance. Install Autolite BF-32 plugs.

C60Z-6250-B CAMSHAFT SPECIFICATIONS

Lifter Type Hydraulic
Rocker Arm Type Shaft Mounted—Non-Adjustable
Rocker Arm Ratio 1.73:1
INTAKE EXHAUST
TIMING 0.100* 0.100"
Checking Clearance 0° Cam  Tappet Lift | 0° Cam  Tappet Lift
Opens 18°BTC  30°ATC |82°BBC  28° BBC
Closes 72°ABC  22° ABC | 28 ATC  24° BTC
Overlap 46° 46°
Duration 270° 290°
VALVES
Head Diameter (Max.) 2.097" 1.660"
Angle of Seat & Face 30° 45°
Lift (Max. at Valve) 0.500" 0.500"
SPRINGS
Outer Valve Closed (Max.) 90 Ibs. @ 1.82" 90 lbs. @ 1.82"
Outer Valve Open (Max.) 285 Ibs. @ 1.32" 285 Ibs. @ 1.32"
Inner Valve Closed (Max.) Damper Only
Inner Valve Open (Max.) Damper Onl

SOLID STEEL CORE CABLE

Maximum voltage can be delivered to the spark plugs by
installing SOLID STEEL CORE CABLE C5AZ-12259-C. This
kit contains cable for 8 spark plugs and the high tension wir
from the coil to distributor. Since this “‘cable” wiring doesm
contain special resistance materials to control radio inte
ference, RADIO SUPPRESSION KIT C4AZ-18827-A is rec-

ommended for “street” use.



STAGE 3

NOTE: Installation of 428 heads on 390 blocks re-
quires either tube-type headers or 428 cast iron
‘anifolds.

“fube Type Headers Add 15 Horsepower

Bigger exit tubes are a must if you want to push a lot of
mixture in the top of your 390, Headers will add about 15
bhp @ 5000 rpm. Tube type headers come in a variety of
shapes and sizes. But the criteria for good ones is very simple;
szparate tubes for each exhaust valve. equal length from valve
to collector. and maximum efficient diameter for good exhaust
flow. The headers that will best “tune” your 390 will observe
these basic dimensions:

STEEL TUBE HEADER DIMENSIONS

PRIMARY PIPES COLLECTORS
Length 36" Length 12" Manual
Inside Diameter 2" 16" Automatic

Inside Diameter 34"

OPTIONAL CAST IRON MANIFOLDS

If you don’t have the coin to go the steel tube headers
route. you can get just about as much improvement (5 bhp
increase over stock 390 manifold) in scavenging exhaust
gases with a set of cast iron EXHAUST MANIFOLDS
C80Z-9430-C (R.H.) and C80Z-9431-B (L.H.). They are
specially designed for the 428 Cobra Jet heads of Stage 1.
When installed with the 428 heads they can be used with any
big block engine,

&S TAGE 4

21 More Horses; It’s All In Your Heads

428 COBRA JET HEADS

To complete the Impressor Kit and really let the other guy
know “big breather is watching you™ install 428 CJ CYL-
INDER HEADS C80Z-6049-K (2 req'd) on your 390. These
bigzer. better breathing heads will let you install 428 CJ]
valves that are larger than the stock 390's. 423 CJ INTAKE
VALVES C90Z.6507-U (8 req’d) have a 2.097” head diam-
eter and 428 C] EXHAUST VALVES C90Z-6505-N (8
req’d) have a 1.660"” head diameter compared to the stock
300’s valve diameters of 2.037” and 1.566" respectively.

UPPING THE COMPRESSION RATIO

If you install 428 CJ] heads on your 390 without any
changes. you'll find that because of their larger chamber size
the compression ratio has fallen to about 9.6:1. To raise the
compression ratio to the 428's 10.7:1. mill 0.030” off the
heads and install STEEL HEAD GASKETS C3AZ-6051-B
(2 req'd ). These gaskets are 0.020” thinner than the
caskets that come with the heads (which should be dis-
carded ). This modification has the effect of reducing head
thickness a total of 0.050”, thus boosting compression ratio.
The end result is a 21 bhp gain @ 5200 rpm.

. Milling the cylinder heads means you must also mill the

take manifold, to keep all ports in proper alignment. Take
0.030” off each mounting surface and 0.042” from the bottom
of the manifold.
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IMPRESSOR KIT

TOUGHER RODS

Added durability for your higher revving 390 can be had
by installing CONNECTING RODS C6AZ-6200-C (8 req'd).
These high strength forged rods were originally used in 390
Police Interceptor engines.

LOGICAL LUBE MODS TO PROTECT
YOUR BUCKS

If you want to make sure there’s something slick between
the metal at high revs. it's logical to install these pieces: From
the 428 CJ, install WINDAGE TRAY C9ZZ-6687-A. It fits
around the crankshaft throws to resist crankcase wind cur-
rents from aerating the oil. DEEP SUMP OIL PAN C8AX.
6675-A also assists in resisting oil frothing. Its deep sump
design contains more oil ( 7-qts. with filter) for cooler opera-
tion and keeps oil further away from crank throws. It also
has a scraper (that must be slightly bent to fit with windage
tray baflles) that resists surging of oil around the crankshaft
to further minimize frothing. To reach down into the deep
sump pan, OIL PICKUP C5AE-6622-B must be installed.
Not only is it extra long. but it has a big ?%-inch L.D. to pro-
vide unobstructed oil flow at high rpms. The final step in
protecting your bucks is to install HEAVY DUTY OIL
PUMP C9ZZ-6600-A. It keeps the slick stuff flowing at 22
gallons per minute under 70-80 psi at 1000 rpm,

IMPRESSOR KIT

Total Incremental HP Increase . . .. ... ... 88

What started out as a docile 390, is now mostly 428 CJ.
To see what that means, just look at the torque and horse-
power curves, If they don’t reach out far enough for you,
maybe vou should take a look at our Controller and Dominator
Kits.

DRI POWER




CONTROLLER KIT

111 Horsepower Increase
The 390 Controller Kit uses all the good pieces from 390
H‘l

wpressor Kits, except for the addition of a stiffer-grind
hydraulic cam. There’s also a couple of options. The first is
“pop-up” pistons to increase the compression ratio, when the
128 heads are installed on a 390 block. This eliminates hay-
ing to mill the heads. which is especially handy if you plan
to drop in a mechanical cam later on. The second is an op-
tional Stage 5 that has the pieces to convert your 390 into 410
cubes of mean, get out of the gate go-power. Stages 1 and 3
remain unchanged. so we'll revisit Stages 2 and 4.

STAGE 2 (Revisited)

To Add 48 Horses With Big
Street 'n Strip Hydraulic Cam

You can really give your 390, with the 735 ¢cfm Holley on
top, somewhere to go with HY DRAULIC CAM C8AX.-6250-C.
It adds 48 bhp @ 5500 rpm over the stock 390 4V cam. It
works best with a stick shift, but can be coupled to an auto-
matie, For maximum strip performance with an automatic,
install a high slip angle convertor (non-Ford Part). This may
be a little rough on the street, but it helps make you a week-
end winner. Continue to use the Impressor Kit valve train
pieces, unless you install the optional “pop-up” pistons in
Stage 4. Then, instead of the 0.060” shorter 390 push rods,

jstall the standard length 390 push rods.

NOTE: If you want to get a head start on your Dominator
Kit. and increase valve lift from 0.500” to 0.509”, install
the 427 ADJUSTABLE ROCKER ARMS B8A-6564-B (16
req'd). Their 1.76 ratio compared to the stock 390’s non-
adjustable ratio of 1.73 accounts for the additional lift. You
also must use 427 PUSH RODS B8AZ-6565-C (16 req'd).
They have a ball on the tappet end and a socket or cup on the
rocker arm end into which the adjusting screw seats. 390 push
rods have a ball on both ends.

If you use the non-adjustable, shaft-mounted rocker arms.
correct valve train clearance is designed into the system.
However, il you use the adjustable, shaft-mounted rocker
arms with hydraulic lifters, the folloumg adjustment must
he made to assure the lifter operates in the middle of its travel.

Position the No. 1 piston on TDC at the end of the com-
pression stroke. Bleed the hydraulic lifter for each valve to
the fully compressed position. Adjust the locking nut on the
end of the rocker arm to obtain a clearance of 0.110”-0.210"
at the valve. Repeat this procedure for each cylinder by turn-
ing the crankshaft a V4-turn at a time in the direction of rota-
tion. while adjusting the valves in the firing order (1-5-4-2-6-
3-7-0).

Operate the engine and check for rough engine idle or
noisy lifter(s). Tight valve clearance causes rough engine
idle. Loose valve clearance causes noisy lifter(s).

Hydraulic Cam C8AX-6250-C

C8AX-6250-C CAMSHAFT SPECIFICATIONS

Lifter Type Hydraulic
Rocker Arm Type Shaft Mounted Non- Adriustable or ﬂdjustahle
Rocker Arm Ratio 1,73:1 Non-Adj. 1.76:1 Adj
INTAKE EXHAUST
TIMING 0.100" 0.100"
Checking Clearance 0° Cam Tappet Lift 0° Cam  Tappet Lift
Opens 24° (BTC) 22° (ATC) | 82° (BBC) 34° (BBC)
Closes 78° (ABC) 30° (ABC) | 34° (ATC) 18° (BTC)
Overlap 58° 40° 58° 40°
Duration 282° 188° 296° 196°
VALVES
Head Diameter (Max.) 2.097" 1.660"
Angle of Seat & Face 30° 45°
Lift (Max, at Valve) 0.500" (1.73) 0.500" (1.73)
SPRINGS 0.509" (1.76) 0.509" (1.76)
Outer Valve Closed (Max.) 90 Ibs. @ 1.82" 90 Ibs. @ 1.82"
Outer Valve Open (Max.) 305 Ibs. @ 1.32" 305 Ibs. @ 1.32"
Inner Valve Closed (Max.) Damper Only
Inner Valve Only (Max.) Damper Only

Adjustable Rocker Arm

STAGE 4 (Revisited)

For Optional “Pop-up” Piston
That Adds 10 Horsepower

If you plan to install the Dominator Kit later, you can get
a head start by using the “pop-up” pistons discussed for that
kit on page 51 in your Controller Kit at this point. They will
increase the compression ratio to 10.7:1 without having to
mill the 428 cylinder heads, By not milling your heads now,
you won't have to replace them later if you go the Dominator
route, Install the standard 390 PUSH RODS C4TZ-6565-B
(16 req’d) with the non-milled heads, “pop-up” pistons, the
regular steel gaskets that come with the heads, and hydraulic
cam. The “pop-up” pistons give 10 more horsepower at 5200
rpm than the milled heads (21 bhp) for a total increase of 31

bhp @ 5200 rpm.
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CONTROLLER KIT . . .

STAGE 5 (Optional)

Stroker Kit Converts 390 to 410
and Adds 10 bhp with Milled Heads

If you want to stick with your milled 428 heads, you can
add 10 bhp @ 5000 rpm by stroking your 390 to 410 cubes.
It's done by changing the stock 390 stroke from 3.78" to
3.98" with installation of 428 SUPER COBRA JET CRANK-
SHAFT C9ZZ-6303-A. Also install 427 CONNECTING ROD
C5AZ-6200-D (8 req’d) (NOTE: 0.010” must be ground off
each side of journal end of 427 rods to fit in 390 bore.), 428
FLYWHEEL C9ZZ-6375-B (Manual Trans.) or C90Z-
6375-B (Auto. Trans.), 428 VIBRATION DAMPER C8AZ-
6316-C, and VIBRATION DAMPER SPACER (with counter-
weight) C9ZZ-6359-A. These parts are shown under the
“Super” 428 Cobra Jet engine parts identification chart on
page 54. Install 410 PISTONS COMY-6108-AB (8 req’d)
and RINGS C6AZ-6148-E from the Mercury 410 CID engine,
that fit your 390 bore, Dynamically balance the engine.

CONTROLLER KIT

Total Incremental HP Increase . ... ... .. 111

Now. that wasn’t hard was it? A cam. popup pistons and
some lower-end tough stufl and you add 111 bhp @ 5500
rpm. But if those torque and horsepower curves still don’t
look mean enough, move up to the Dominator Kit to see just
how far you can go with a base 390 engine,

DOMINATORKIT...
19 to 145 Horsepower Increase

All those extra horses come from the choice of solid lifter
cams. and lightweight valves, Of course, at this performance
level we also recommend the 427 connecting rod. And if you
didn’t install the optional *pop-up” pistons in the Controller
Kit, now is the time to do so. Stages 1 and 3 remain un-
changed, so lets revisit Stage 2 and Stage 4 again.

STAGE 2 (Revisited, One MoreTime)

To Add 56 to 82 Horsepower
With Mechanical Cams

MECHANICAL CAM C3AZ-6250-AA is a yeasonably
priced grind that adds 56 bhp @ 5500 rpm over the stock
390 4V. And you can drive it on the street. It’s from the stock
medium riser 427 mill and features a 0.500” lift and 306°
duration. Two more solid lifter cams are optional here.

MECHANICAL CAM C4AE-6250-B is an excellent strip cam
that will add 66 bhp @ 6000 rpm. Its 0.500” lift and 321
duration make it a marginal street stick. Do not use with
power brakes as the vacuum at engine idle is not sufficient to
operate brakes satisfactorily. MECHANICAL CAM C8AX.
6250-D is strictly a strip and track cam with its 0.600" lift
and 330° duration. It will add 82 bhp @ 6500 rpm. If this
cam is used, be sure the engine is set up to handle its high
rpm potential. Installation of the mechanical cams requires
the following valve train modifications,

Mechanical Cam Mechanical Mechanical
C3AZ-6250-AA Cam C4AE-6250-B | Cam CBAX-6250-D
Adds 56 bhp Adds 66 bhp Adds 82 bhp

(@ 5500 rpm. @ 6000 rpm. (@ 6500 rpm.
NOTE: See Page 18 For Full Cam Specifications

VALVE TRAIN MODIFICATIONS

ADJUSTABLE ROCKER ARMS B8A-6564-B (16 req’d)
with a 1.76 ratio and 427 PUSH RODS B8AZ-6565-C should
be installed now, if they weren’t put in with the Controller
Kit. The 427 push rods must be used, because they have a
ball on one end and a socket or cup on the other end into
which the adjusting screw seats. Push rods for non-adjustable
rocker arms have a ball on both ends.

Stock 427 SOLID LIFTER TAPPETS C4AZ-6500-B (16
req’d) must be installed with all mechanical cams. Also install
the following 128 CJ pieces: VALVE SPRING and DAMPER
ASSY C8AZ-6513-B (16 req’d), KEEPERS B8A-6518-A (32
req’d) and RETAINERS C3AZ-6514-A (16 req’d) with
mechanical cams C3AZ-6250-AA and C4AE-6250-B. TI I

C8AX-6250-D requires the following special modifications.



SPECIAL MODIFICATIONS FOR
C8AX-6250-D CAM

Because of the extreme 0,600" lift of this cam, a spring bind
ndition will result if stock parts are used. You can solve this
hrohlem by installing special high rpm performance push
rods, springs, retainers, keepers and solid tappets (available
from several sources such as Holman-Moody, Crane or Isken-
derian). The tappets and push rods are lightweight, the
springs are made of stiffer, smaller diameter wire so they can
be compressed more, the keepers are specially hardened. and
the retainers have been machined with an offset that allows
about 0.100” additional valve movement without the spring
bottoming out. The spring height and pressure should be set
according to the specifications supplied with the parts.

A Piston-To-Valve Clearance check is always a good
idea with high performance setups. This is especially impor-
tant here because of the extreme high lift of these cams, Check
as described under “Ceneral Modifications™ section of the
Blueprinting Specifications on page 22,

STAGE 4 (Revisited, One MoreTime)

To Add Some Tough Muscle Inside
428 CJ HEADS AND POP-UP PISTONS

This step was optional with 390 Controller Kit, but is man-
datory with the Dominator Kit. Install 428 Cobra Jet CYLIN-
DER HEADS C80Z-6049-K (2 req’d). Do not mill them

.~ to decrease combustion chamber volume, so as to increase
&.‘unpression ratio to 10.7:1. Instead, use POP-UP PISTONS
90Z-6108-Y R.H. (4 req’d) and C90Z-6109-A L.H, (4
req’d), which use RINGS ClAZ-6148-A. (Note: These pis-
tons will not be available until August. 1969.) Don’t use the
special, thinner steel head gaskets that were installed with
“milled” heads. Instead, put in the regular HEAD GASKETS
CBAZ-6051-A (2 req’d) that come with the 428 heads.

LIGHTWEIGHT VALVES

Lightweight valves will enable you to take full advantage
of the breathing capabilities of the 428 heads and the high-
revability of the mechanical cam and valve train pieces. In-
stall lightweight, hollow stem INTAKE VALVES C8AX.-
6507-A (8 req’d) and lightweight, hollow stem, sodium filled
EXHAUST VALVES C8AX-6505-A. Head diameters are
identical to the stock 428 valves; 2.097"-intake and 1.660"-
exhaust, Both are easily identifiable from standard 428 CJ
valves, because both lightweight valves are chrome plated.

STRONGER 427 CONNECTING ROD

With all that high revving your 390 is now capable of, a
little insurance is in order downstairs. Hang your lower-end
together with 427 CONNECTING ®uDS C5AZ-6200-D (8
req’d) . These “LeMans” type rods feature cap screws instead of
the usual nut and bolt design to button the caps to the rod for
unusually high rpm operation. See illustration on page 58.
{Note: 0.010” must be ground off each side of journal end of
" '27 rod to fit in 390 bore.) Use ROD BEARINGS C5AZ-

211.G for added performance durability. Installation of 427
rod necessitate rebalancing the engine since they do not weigh
the same as the stock 390 rods.

DOMINATOR KIT

Total Incremental HP Increase 119

Well, just look what a few 427 and 428 pieces do for your
390 torque and horsepower ratings. That's what we call some
Muscle, Your 390 will never be the same. Use extra care when
you hang it all together and get set to turn an extra low E.T.
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428 MUSCLE MODS FOR HOLE SHOOTING COBRA JETS

IMPRESSOR KIT DOMINATOR KIT

A(:Itg.‘d Part Number

CONTROLLER KIT

A‘I_f“ifd Part Number Added

HP

Part Number  Description Description Description

STAGE 1
Intake Manifold

STAGE 2
Camshaft

Tappets

Push Rods
Rocker Arms
Distributor
Spark Plug Cable

CHAZ-9424-H

C8AX-6250-C

C8AZ-6500-B
B8AZ-6565-C
BBA-6564-B
COAZ-12127-L
C5AZ-12259-C

4Y Aluminum

Hyd.

Hyd. Super CJ
427 (opt.)
1.76 adj. (opt.)
427 dual point
Steel Core

C6AZ-9424-H

C3AZ-6250-AA

C4AZ-6500-B
BBAZ-6565-C
B8A-6564-B
COAZ-12127-L
C5AZ-12259-C

4V Aluminum

Mech. 427

Solid 427

427

1.76 adj.

427 dual point
Steel Core

CEAZ-9424-H

CAAE-6250-B
C8AX-6250-D

C4AZ-6500-B
BBAZ-6565-C
BEA-6564-B
COAZ-12127-L
C5AZ-12259-C

4V Aluminum

Mech.
Mech. (opt.)

Solid 427

427

1.76 adj.

427 dual point
Steel Core

STAGE 3 i
Headers Non-Ford Part | Steel Tube Non-Ford Part Non-Ford Part | Steel Tube
STAGE 4 10 10
. Intake Valves 428 stock CBAX-6507-A | Lightweight CBAX-6507-A | Lightweight
Exhaust Valves 428 stock CBAX-6505-A | Lightweight C8AX-6505-A |Lightweight
Connecting Rods CB6AZ-6200-C | 428 P.I. C5AZ-6200-D |427 C5AZ-6200-D |427
Piston Pins C6AZ-6135-A |w/pop-ups C6AZ-6135-A | w/pop-ups
Piston Rings C6AZ-6148-A C6AZ-6148-A
Pistons CBAZ-6110-A | L.H. Pop-Up (opt.) C8AZ-6110-A | L.H. Pop-Up (opt.)
See chart on page 54 for correct usage | C8AZ-6110-B |R.H. Pop-Up (opt.) C8AZ-6110-B | R.H. Pop-Up (opt.)
of standard 428 Cobra Jet pistons, Non-Ford Part | Flat-Top Piston (opt.
Crankshaft crankshaft, flywheel, vibration damper,
Flywheel and damper spacer with Impressor Kit. See chart page 54 for correct usage of 428 Super Cobra Jet pistons, crankshaft,

Vibration Damper
Damper Spacer

flywheel, vibration damper, and damper spacer w/counterweight with Controller
and Dominator Kits.

Also recommended:
H.D. Qil Pump C9ZZ-6600-A | 428 S/CJ C9ZZ-6600-A 428 S/C) C57Z-6600-A |428 S/C)
0il Pickup C5AE-6622-B | %" 1.D. C5AE-6622-B | %" I.D. C5AE-6622-B | %" 1.D.
0il Pan w/Baffle CBAX-6675-A | 7-qt. Deep Sump CBAX-6675-A | 7-qt. Deep Sump C8AX-6675-A | 7-qt. Deep Sump
Windage Tray C92Z-6687-A | 428 Super CJ C92Z-6687-A | 428 Super CJ C9ZZ-6687-A  |428 Super CJ
w/Pop-Up
TOTAL INCREMENTAL HORSEPOWER INCREASE 36 51 Pistons 71>
OVER STOCK 428-4V ENGINE w/Pop-Up w/Pop-Up
Pistons 61 Pistons B7**
w/CBAX-6250-D
Cam and Flat-
Top Pistons 79
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BEGINNING
AT THE BEGINNING

With the 428
Cobra Jet

The 1428 “Thunderbird” engine came on the scene in
1966 to replace the 390 as the “heavy hauler” in Fords and
Thunderbirds, It was quiet, lightweight for its displace-
ment. and put out over 300 “advertised” horsepower. See-
ing that this engine had potent performance possibilities,
Ford performance engineers interchanged some parts from
the ultra-hot 127, added some entirely new pieces, and came
up with the 428 Cobra Jet.

INSIDE THE 428 COBRA JET

The 428 C] features a controlled micro-structure, im-
proved nodular cast iron block. 427 blocks use the same
type of alloy cast iron to provide high strength character-
istics, The crankshaft is also machined from nodular con-
trolled cast iron, with main and rod journals identical to
the 427 crank. Two different cranks are used to maintain
balance with three differently weighted pistons. 1968 and
1969 engines built before 12-26-68 use a crank that main-
tains balance within telerances with either a 680 gram or
692 gram piston. Engines built after 12-26-68 use a crank
that balances with 712 gram pistons for better durability. All
pistons are aluminum autothermic design. The rod is forged
steel with caps retained with a nut and bolt design. 428
Cobra Jets coupled to 3.90 or 4.30 ratio rear axles use some
different lower-end pieces as explained under “428 Super
Cobra Jet”. All 428 CJ] cylinder heads feature large
(2.34"” x 1.34") rectangular ports and big valves (2.097”
dia. head-intake, and 1.660" dia. head-exhaust) that provide
excellent breathing.

A big Holley 4-bbl carburetor, flow rated at 735 cfm, sits
atop a free-breathing cast iron manifold. Its short, smooth
runners are designed in a dual plane 1807 configuration
just like the aluminum Police Interceptor version for
efficient air/fuel mixture delivery to combustion chambers.
This setup does such a great job that the only induction
changes recommended for any of the 428 Muscle Kits is the
substitution of the aluminum manifold to obtain better
breathing and reduce weight up front.

428 “SUPER” COBRA JET

Super 428 Cobra Jets use the same pieces as standard
428 CJ’s except for some different lower end goodies. The
rod is the 427 forged type with cap screws for better
durability. Two crankshafts are used; one with 692 gram
pistons before 12-26-68, and another with 712 gram pistons
after 12-26-68. This requires cranks with different balance
weight, along with appropriate flywheel, damper and spacer
counterweights to accomodate the different piston weights,
Do not interchange Super Cobra Jet parts with each other,
or with standard Cohra Jet pieces or imbalance will result.

Super CJ] 428’s also use an external oil cooler in front of
the radiator. The 428 Super CJ components come standard
when the vehicle is purchased with a 3.90:1 or 4.30:1 rear
axle ratio. Thus, if you get an axle that lels you wind up in
a short distance, you also get a hit stronger lower end.
Here’s how to identify these two engines so you won't run

afoul when ordering or changing parts.

ENGINE IDENTIFICATION TAG CODES
Standard 428 Cobra Jet—418S, 419S, 420S and 421S
Super 428 Cobra Jet—422S, 423S, 424S and 425S

ENGINE PARTS IDENTIFICATION

Part Description
Connecting Rod

Crankshaft

Piston

Piston Rings

Flywheel—
Manual Trans,
Automatic Trans.

Vibration Damper

Spacer, Crankshaft/
Vib Damper

Displacement

Valve Lifters
Carburetion
Crankshaft

Bore & Stroke tinches)
Compression Ratio

Brake Horsepower (o rpm
Maximum Torque (lb. ft )

|standard c1
CBAZ-6200-C

C977-6303-B (1968 and 1969
engines to 12 26-68)

“1UB"' stamped on #7 cheek
Use piston “'A" 680 grams
or piston "B"” 692 grams

C977-6303-E (after 12-26-68)
"IUB" stamped on #7 cheek;
and or “A" stamped on #1
counterweight.

Use piston “C" 712 grams

Piston ""A"" 680 grams
CBOZ-6108-G (red) (before
C80Z-6108-H (blue) (11-13-68)
Piston "“B" 692 grams
C92Z-6108-G (red) (11-13-68
C922-6108-H (blue) to 12-26-68
Pistan "“C" 712 grams
C9ZZ-6108-Y (red) (after
C92Z-6108-Z (blue) 12-26-68)

CBAZ-6148-A

CB0Z-6375-A
C6AZ-6375-B

CBAZ-6316 B

BBAZ-6359-A

428 CJ SPECIFICAT

428 Cu. In.
413 x 398

107:1

Hydraulic

J Super CJ

C97Z-6200-A (427 type w/cap
screws)

©€922-6303 A (before 12-26-68) /0

“|UA™ stamped on #7 cheek.
Use piston D" 692 grams

€977-6303-D (after 12-26-68)
“|UA" stamped on #7 cheek;
and or “B" stamped on #1
counterweight.

Use piston “E" 712 grams

Piston ‘D" 692 grams
C972-6108-A (red) {before
C977-6108-B (blue) 12-26-68)
Piston “E" 712 grams
C9ZZ-6108-N (red) (after
C92Z-6108-R (blue) 12-26-68)

C6AZ 6148 A

C977-6375-8
C902-6375-B

C8AZ-6316-C

ION

335 @ 5600
445 @ 3400

4-bbl 735 cfm
Nodular lron

Forged w/nut and bolt (Std CJ)

Connecting Rods
Forged w/cap screw (Super CJ)

)

Pistans Aluminum Autothermic
Intake Valves (2.097" Dia ) Solid Stem
Exhaust Valves (1,660" Dia.) Solid Stem




DISHED PISTONS come stock with 128 engines, Two sets
of eyebrows are flycut in the top so they can be used in either
right or left hank. They give a nominal compression ratio
of 10.7:1. or a maximum of 11.0:1 when installed with a
0.015” thick steel head gasket, block deck heizht of 0.008”,
and a head volume of 68 cc. Dished pistons are recom-
mended for all 126 Muscle Kits because they do not present

any balance problems (when used in the correct combina-
tions shown in the chart on page 51). Dished pistons must
be used for “Stock™ classes at strips under NHRA rules.

FLAT-TOP PISTONS are a suggested option in 428
Dominator Kits for those who want to run “Super Stock”
under NHRA rules. They give a maximum compression
ratio of 11.6:1 when used with a 0.015” thick steel head
gasket, block deck height of 0.008”, and head volume of
68 cc. Flat-tops require the engine to be dynamically bal-
anced. They can be made from pop-up pistons by grinding
off the top, or they are available from a number of perform-
ance parts specialists,

POP-UP PISTONS are suggested options in 428 Controller
and Dominator Kits. Right and left pistons must be used
because of the unsymmetrical “domed” pop-up top. They
give a nominal compression ratio of 12.5:1 and maximum
of 13.5:1 with 0.015” thick steel head gasket, block deck
height of 0.008”, and head volume of 68cc. Pop-ups are not
legal under NHRA rules for “Super Stock” classes, but can
generally be used at strips running AHRA rules. Of course,
. they can be used in “modified” classes and they make a
: great street piston. Unless used with 428 C977-6303-B
DISHED PISTON  FLAT-TOP PISTON POP-UP PISTON Crankshaft and 428 Police Interceptor C6AZ-6200-C Con-
necting Rod pop-up pistons require dynamic balancing of
the engine,

VOLUMETRIC COMBUSTION CHAMBER SPECIFICATIONS (c.c.)

Piston Vaks %B'Ekmﬁ' ﬁ:a"a c;iiiit s Ratio NOTE: The National Hod Rod Association (NHRA)

Maximum and American Hot Rod Association (AHRA) piston
(Dished) 8.75(+) 1200(+) | 6800 | 772 8772 | 1L01 rules were in effect at the time of printing. Always
(Flat top) 125(+)  4.28(+) | 6800 ( 772 8000 | 1161 check your strip for the latest rules regulating sanc-
(Pop-up) -— 8.72(—) | 68.00 [ 772 67.00 | 1351 tioned competition.

IMPRESSOR KIT

36 Horsepower Increase
STAGE 1 Lighten Up The Load

Your 428 Cobra Jet comes with a fantastically efficient
free-breathing induction setup. About all you can do to
improve performance is to (1) Get rid of 55 pounds by
replacing the stock cast iron manifold with the lightweight
ALUMINUM MANIFOLD C6AZ-9424-H. It has better high

¢+ m breathing characteristics than the factory iron and adds

vhp @ 5000 rpm. (2) For maximum performance it may

e necessary to recalibrate the 735 cfm Holley as discussed Aluminum Intake Manifold C6AZ-9424-H
on pages 13 and 20-21.
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IMPRESSOR KIT
STAGE 2 (Continued)

Hydraulic Cam Jiggles Valves for
15 Horsepower

HYDRAULIC CAM C8AX-6250-C is a smooth, high per-
formance grind that adds 15 bhp @ 5000 rpm. over the
stock cam. It works best with a stick-shift, but can be
coupled with an automatic. For maximum strip perform-
ance with an automatic, install a high slip angle convertor
(Non-Ford part). This may be a little rough on the street,
but it will give you a lower E.T. on Sundays. Specifications
for this cam are shown in the 390 section on Page 49,

VALVE TRAIN MODIFICATIONS

HYDRAULIC TAPPETS C8AZ-6500-B (16 req’d) should
be installed in standard 428 CJ’s, if the 0.002” crown on
the cam end of your production tappets has worn flat. They
feature a high strength socket for improved high rpm opera-
tion. These tappets are regular production pieces on 428
Super CJ’s, and you won't have to install them unless, of
course, your original lifters have worn flat.

No other valve train modifications are required with the
C8AX.-6250-C cam. However, as an oplion, you can increase
its valve lift from 0.500” to 0.509” by installing 427 AD-
JUSTABLE ROCKER ARMS B8A-6561-B (16 req'd ). They
have a 1.76 ratio compared to the stock non-adjustable
rocker arm ratio of 1.73:1. You must also use 427 PUSH
RODS B8AZ-6565-C (16 req’d) with the adjustable rockers.
427 push rods have a ball on one end and a socket or cup on
the other, into which the adjusting screw seats, as shown on
page 7. The stock 428 push rods have a ball at both ends.

TAPPET ADJUSTMENT is automatically taken care of if
you use the shaft-mounted, non-adjustable rocker arms by
designing necessary clearances into the system. However.
if you use the 427 adjustable rocker arms, be sure and fol-
low the adjustment procedure on page 49,

ADDITIONAL MODIFICATIONS
DUAL POINT DISTRIBUTOR COAZ-12127.L should be

installed to get maximum power from your pieces in the
5000 rpm range. This centrifugal advance distributor from
the 427 mill contains no vacuum advance. as does the pro-
duction distributor. So, plug the vacuum line from the mani-
fold. Adjust initial advance of the dual point distributor
from the 6° stock to 107, Do not exceed 38" lotal advance.

SOLID STEEL CORE CABLE (C5AZ-12259-C should be
installed to deliver maximum voltage to the spark plugs.
This kit includes 8 spark plug cables and the high tension

wire from the coil to the distributor. REMEMBER! These

wires are the non-suppression type that do not contain res
ance materials to control radio interference, SURPRESSION
KIT C4AZ-18027-A is recommended for *

STAGE 3
Open Up Your Exhausts For 15 Horses

Although vour 428 CJ comes with low restriction cast
iron exhaust manifolds, you can get more ponies with com-
petition. steel tube headers. They are available from many
sources, each with their own unique features . . . ease of
installation . . . type of construction . . . any.
or all of these, What they do is reduce “hack pressure™ by
scavenging exhaust gases more efficiently than the stock
setup. This generally adds up to an additional 15 bhp
5000 rpm. The chart shows the dimensions that make it
all happen.

‘street” use.

. pipe sizes . .

STEEL TUBE HEADER DIMENSIONS

Primary Pipe 36"

Collectors 12" (Manual Trans.)

16" (Auto. Trans.)

STAGE 4

Protecting Your Bucks

Let's stop here for a moment and consider a little pro-
tection for your Impressor bucks. You can take full advan-
tage of the hotter cam and headers without worrying about
losing everything by investing in some slick lubrication
mods.

LUBRICATION SYSTEM MODIFICATIONS

Later model 428 C] engines come with WINDAGE TRAY
BAFFLE C9ZZ-6687-A as standard equipment. It fits around
the crank throws and breaks up crankcase wind currents
to keep them from aerating the oil. If vou have an early
426, and won’t be doing the kind of heavy running that
should use a deep sump pan, then vou can save some coin
by just installing the windage tray haffle.

However, il you plan to lay a “hole shol” on the next
lane, then plan to have the slick stuff working downstairs at
all times. Install DEEP SUMP OIL PAN C8AX-6675-A
with a bigger capacily (7-qts with filter) for cooler operat-
ing temperatures, It also keeps the oil farther away from
the crankshaft throws and contains a scrapper, both of
which help in resisting oil frothing. The scrapper must be
slightly bent to fit with the windage tray. To reach down
into the deep sump, OIL PICKUP C5AE-6622-B must be
installed. Not only is it extra long. but it has a big 7%-inch
L.D. to give unobstructed oil flow at high rpms. The final
step in protecting your hucks. is the installation of HEAV
DUTY OIL PUMP C9ZZ-6600-A. It zonks out 22 eallc
per minute under 70-80 psi @ 4000 rpm.

These protector pieces are illustrated in the 390 section
on page 48,
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IMPRESSOR KIT

Total Horsepower Increase 36

Thanks to the great heads, manifold and carburetor that
come stock with 428 mills, about all it takes to add 36 bhp
@ 5000 rpm is some wrenches and a feeler zauge. Which
isn't half bad considering whal happens to the torque and
horsepower curves. If you'd like to bend ’em a little higher
and farther out, just hang on to your wrench. It’s all you’ll
need to add a Controller Kit.

CONTROLLER KIT

51to 61 Horsepower Increase

424 Controller Kits consist basically of replacing the
mpressor Kit hydraulic cam with the stock 127 mechanical
stick, adding some lightweight valves, plus some beefier
lower-end stuff from the Super CJ. That’s to give you some
added durability for the higher revs and power output your
128 is now capable of. And if you want the really hot street
<etup. just add the Stage 4 optional “pop-up™ pistons, Stages
I and 3 remain unchanged so first. lets take another look at
Stage 2 to see what it takes to drop in a mechanical cam in
place of a hydraulic grind. Then. we’ll tell how to add some
cood stufl to Stage 1.

STAGE 2 (Revisited)

To Install Mechanical Cam That Adds
30 Horsepower For Street or Strip

MECHANICAL CAM C3AZ-6250-AA is from the stock
127 mill, so you know its got the bumps to give your 428
jumps on the other guy. It works best with a manual trans-
mission, but can be coupled to an automatic. For maximum
strip performance, install a high slip angle convertor (Non-
Ford part). This may be a little rough on the street, but will
get you out of the gate a fraction sooner. It puts out 30 bhp
@ 6000 rpm over the stock 428 cam, and 15 horses more
than the Impressor Kit C8AX-6250-C hydraulic cam.

SOLID TAPPETS CIAZ-6500-B (16 req’d) must be in-
stalled to be compatible with the ramp design of the me-
chanical cams. If the engine is relative new. yvou can pro-
ably use the stock 428 valve springs, retainers, seals and
ceepers, If not, install new pieces. In any case, they must be
assembled to obtain the specified pressure at the spring
height indicated in the cam specification chart.

C3AZ-6250-AA CAMSHAFT SPECIFICATIONS

Lifter Type Solid
Rocker Arm Type Shaft Mounted-Adjustable
Rocker Arm Ratio 1.76:1
INTAKE EXHAUST
Tiag 0100° | 0.100
Checking Clearance 0" Cam Tappet Lift | 0° Cam Tappet Lift
Opens 40° BTC 16° ATC | 88° BBC 33° BBC
Closes 86" ABC 30 ABC | 38° ATC 19° BTC
Overlap 78 | 18°
Duration 306” 306°
VALVES
Head Diameter (Max.) 2.097° 1.660"
Angle of Seat & Face 30° 457
Lift iMax. at Valve) 0,500 0.500"
SPRINGS
Outer Valve Closed (Max.) 90 Ibs. @ 1.82" 90 Ibs. (@ 1.82°
QOuter Valve Open (Max.) 285 |bs. @ 1.327 285 Ibs. @ 1.32°

Inner Valve Closed (Max.)

Inner Valve Open { Max.)

Damper Only
Damper Only

*Spring pressures “nominal” at indicated installed height with damper removed.
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CONTROLLER KIT
STAGE 2 continued

ADDITIONAL MODIFICATIONS

ADJUSTABLE ROCKER ARMS B8A-6564-B (16 req’d)
and PUSH RODS B8AZ-6565-C (16 req’'d), both from the
427, should be installed at this point if they weren’t in-
stalled for the Impressor Kit, Set the adjustable rocker arms
for 0.025” lash (clearance) with the engine hot.
IGNITION initial timing should be set at 10° for maximum
performance. Do not exceed 38° total advance.
CARBURETOR calibration may have to be changed for

maximum performance as described on pages 13 and 20-21.

STAGE 4 (Revisited)

For Beefier Lower-End, Lightweight Valves,
or To Add 10 Bhp With Optional Pop-Up
Pistons

BEEFIER LOWER-END

If you're a 428 Super C] owner, you can sit this part out,
‘cause you already have the good stuff downstairs. But you
standard CJ pilots had better give yourself some added
protection against a sudden unglueing, in case you slip and
don’t maintain good touch on the controls with all that
revving your mechanical cam can do. The idea is to add
some super-good reciprocating muscle from the Super CJ.

428 SUPER CJ’s use 692 gram piston built before 12-26-
68 and a heavier 712 gram piston after 12-26-68 for im-
proved durability, as shown in the chart on page 54. This,
of course requires two crankshafts with differently balanced
crank throws to maintain dynamic balance. The parts must
be used in the combinations shown, or imbalance will
result. The later pieces are recommended: CRANKSHAFT
C9ZZ-6303-D and PISTONS C9ZZ-6108-N (8 req’d). 427
FORGED CONNECTING ROD C5AZ-6200-D (8 req'd)
must be used with above parts. The 427 rod provides better
high performance durability because it buttons the cap to
the rod with a cap screw instead of the nut and bolt
design of 390.428 rods. FLYWHEEL C9ZZ-6375-B (man-
ual trans.) or C90Z-6375-B (auto. trans.), VIBRATION
DAMPER C8AZ-6316-C,and COUNTERWEIGHT SPACER
C9ZZ-6359-A must be used to maintain dynamic balance.

LIGHTWEIGHT VALVES

To reduce valve train weight at the higher rpm’s capable
with the mechanical cam, install special 428 lightweight
valves. They have the same head diameters as stock 428
valves: Intake—2.097", Exhaust—1.660". LIGHTWEIGHT
INTAKE VALVES C8AX-6507-A (8 req’d) are forged,
hollow stem and chrome plated. LIGHTWEIGHT EX-
HAUST VALVES C8AX-6505-A (8req’d) are also chrome
plated,hollow-stem forgings, but are filled with sodium to
help dissipate heat.

OPTIONAL “POP-UP” PISTONS ADD 10 BHP
You can add 10 extra horses at this point with POP-UP
PISTONS C8AZ-6110-A L.H. (4 req’d) and C8AZ-6110-B
R.H. (4 req’d). You also need PISTON PINS C6AZ-6135-A
(8 req’d) since they do not come with the pistons. Pop-ups
give you a 12.5:1 compression ratio when installed as
described on page 55. Of course, you must use super-

premium gas, but that’s a small price to pay for all the
super muscle-power you have at your disposal. These pop-up
pistons were originally designed to balance with the 428
crankshaft C9ZZ-6303-B and rod C6AZ-6200-C. However,
the later 428 Super CJ parts are recommended for use with
this piston. That means this setup will have to be dynami-,.
cally balanced.

i

T

Total Horsepower Increase 51-61

As you can see from the torque and horsepower curves,
the C3AZ-6250-AA mechanical cam rattles out the sounds
of gutsy performance. And then the pop-up pistons add a
nice hump at the top end. But the important thing here is
not to forget the Stage 4 Impressor Kit lubrication mods
and the 428 Super CJ pieces. They really let you stretch
your mill coming out of the gate,



DOMINATOR KIT

71 to 87 Horsepower Increase

Dominator Kits contain all the Controller Kit pieces,
except for the substitution of a hotter mechanical cam
(that’s more strip than street) and some optional goodies:
pop-up pistons, flat-top pistons and our wildest mechanical
cam to run with the flat topper for “super stock” competi-
tion. Stages 1 and 3 remain unchanged, so let’s take one
last look-see at Stages 2 and 4.

STAGE 2 (Revisited, One More Time)

To Add More Mechanical Muscle

MORE STRIP THAN STREET CAM ADDS
50 HORSES WITH POP-UP PISTONS

MECHANICAL CAM C4AE-6250-B features a 0.500” lift
and 324" duration, making it perfectly at home on the 1320.
But it's definitely streetable. It comes on strongest in the
6000-7000 rpm range. When used with the Stage | pop-up
pistons, it adds 50 bhp over the stock hydraulic cam and
dished pistons, or 20 horses over the C3AZ-6250-AA me-
chanical cam. About 10 of this 20 horsepower increase is
due to the pop-up pistons. This cam is recommended for
stick shifts only. Do not use with power brakes as engine
vacuum at idle isn’t sufficient to operate brakes satisfac-
torily. See page 18 for cam specifications.

STRIP TRIPPER CAM ADDS 58 HORSES WITH
FLAT-TOP PISTONS, OR 66 BHP WITH POP-UPS.

MECHANICAL CAM C8AX-6250-D. with its 0.600” lift
and 330° duration, opens valves farther and holds them
open longer than any other Muscle cam. It idles rough,
<ounds bad, and gives the pumper-upper boys goose bumps

. you'll love it. Normally, this cam puts out about 16
horsepower more than the C4AE-6250-B. However, the lower
compression ratio of the flat-top piston drops the combined
increase down to 8 horsepower (50 vs, 58 over stock setup) .
This is due to the fact that 1-point of compression ratio is
worth about 7-10 horsepower. This is evident when the
pop-up piston replaces the flat-top. and the horsepower
jumps 8 ponies for a total gain of 66 bhp @ 6500 rpm. See
page 18 for cam specifications, Wb

ADDITIONAL MODIFICATIONS

VALVE TRAIN parts for these cams are identical to those
described on pages 50-51 for the 390 engine.

IGNITION initial timing should be changed from 10° for
Controller Kits to 127. Do not exceed 38° total advance.

CARBURETOR may have to be recalibrated for maximum
performance as described on pages 13 and 20-21.

STAGE 4 (Revisited, One More Time)
or Optional Pistons

FLAT-TOP PISTONS

Flat-Top pistons are recommended with the CSAX-6250-D
cam to give your 428 the ullimate get out of the gate muscle
power for “super stock.” As described on page 55. they

presently are not available from Ford. but they are made b\
grinding the tops off of pop-up pistons. Flat- Top Pistons
are available from several specialty performance shops.

POP-UP PISTONS

These are the same optional pop-up pistons described on
page 58 for the Controller Kit and all information applies
to the Dominator Kit.

DOMINATOR KIT

Total Horsepower Increase 71 to 87

Well we've gone about as far as you can go with a 428 CJ.
The torque and horsepower curves just plain hump out of
sight. You've got the kind of muscle that will blast your
428 CJ out of the hole with the heavies,
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STAGING THE 427
FOR STRIP N" TRACK




CAMS, CARBS AND OTHER GOOD STUFF
/FOR 427...MEDIUM RISER...
LHIGH RISER...TUNNEL PORT ENGINES

and tracks around the world since its introduction in 1963,
So, instead of giving you a complete “Staged” kit build
up, pages 60-65 cover some of the super good Muscle
Parts available for 427 medium riser, high riser and tunnel
port mills.

Staging the 427 for strip n’ track may not be a completely
accurate title for this section. 427’s certainly wail the best,
but frankly, you can't improve upon factory performance
like you can with other stock engines. That, of course, is
because the 427 was designed and built for high per-
formance. A fact proven by its consistant wins on strips

MEDIUM RISER HIGH RISER TUNNEL PORT
Part Part Numt Description Part Number | Description Part Number | Description
4-BARREL
Carburetor CHAF-9510-BUf 4V, 780 ctm C5AF-9510-BU | 4V, 780 cfm C5AF-9510-BU| 4V, 780 ctm
Intake Manitold CEAZ-9424-M | 4V, Med. Riser, Ofiset -G | 4V, Hi Riser, Dual Plane C8AX-9424-B | 4V, Tunnel Part,
Equal Runner, Dual Olane Single Plane
2—4-BARREL
Carburetors C80F-9510-AC| 4V, 652 cfm (front) C5AF-9510-BU | 4V, 780 cim (front) C5AF-9510-BU| 4V, 780 cfm (front
CROF-9510-AD| 4V, 652 ctm (rear) C5AF-9510-BT | 4V, 780 ctm (rear) C5AF-§510-BT| 4V, 780 cfm (rear)
or
CBOF-9510-AC| 4V, 652 cfm (front)
k CBOF-9510-AD| 4V, 652 cfm (rear)
. C5AZ-9424-G | BV, Med. Riser, Dual Plane | CAAE-9425-F | 8V, Hi Riser, Dual Plane " BV, Tunnel Part,
Intake Manifold or : t Single Plane
CBAX-9424-A | 8V, Med. Riser, Single Plane :
Carburetors =W CGAZ-G510-AH| 4V, 715 cfm (front & rear
Intake Manifold C70E-9424-B | 8V, Tu}aﬂ Part, Dual Plane
Over /u
Cylinder Head C5AZ-6049-C CAAE-6049-F CBAX-6043-A
Intake Valves C5AZ-6507-N Hollow stem (2.195") C5AZ-6507-N Hollow stem (2.195") CBAX-6507-B | Hollow stem (2.250"
Exhaust Valves C5AZ-6505-N Sodium filled (1,733") C5AZ-6505-N Sodium filled (1.733") C5AZ-6505-N Sodiwm filled (1.733"
Rocker Stand Stock C3AE-6531-A Stock
Rocker Stand Bolt Stock C3AE-6527-A Stock
Rocker Arm
Drip Pan Stock CAAE-6524-B Stock
COMMON PARTS

Camshaft C3AZ-6250-AA Solid hfter—Street -
C4AE-6250-B Solid lifter—Street or strip
CBAX-6250-D Solid lifter—Stnip or track only
Valve Springs C3AZ-6513-B Street or strip cams
ISKY, Crane or HM Strip or track cam only
Push Rods BRAX-6565-C Street or strip cams
ISKY, Crane or HM Strip or track cam only
Retainers C3AZ-6514-A Street or strip cams
ISKY, Crane or HM Strip or track cam only
Keepers BEA-6518-A Street or Strip cam
ISKY, Crane or HM Strip or Track only
Tappets (solid) C4AZ-6500-B Street or Strip
ISKY, Crane or HM Strip or Track only
Rocker Arms BEA-6564-B 1.76 ratio adjustable
Piston and Pin Assembly C5AZ-6108-A 10.5:1 Std. “eyebrow" piston
. . CIAZ-6108-M 12.5:1 Piston w/standard Ring
Piston without Pin - C8AX-6110-A 12.5:1 Piston w/upper Dyke Ring
Piston Rings C5AZ-6148-A Std. Type
CBAX-6150-A Dyke Ring
Piston Pin C5AZ-6135-A Std. full floating type
Connecting Rod C5AZ-6200-D Forged “Lemans” type
. C70E-6200-A Forged 7000 rpm type (avail. Sept. '69)
Connecting Rod Bolt CT0E-6214-A Service bolt for C7OE-6200-A rod
(avail. Aug, '69)
Crankshaft (with stock 1,758-1.752 Wide Journals) C5AZ-6303-C tavail. Oct. '69)
Crankshaft (with 1.838-1.832 Wide Journals C9AZ-6303-D Use with C7TOE-6200-A rod
Main Bearings C5AZ-6333-AA Lower
C5AZ-6333-AB Upper
C5AZ-6337-AA (Center) Lower
sy C5AZ-5337-AB (Center) upper
Connecting Rod Bearings g C5AZ-6211-G With C5AZ-6200-D rod
(with C70E-6200-A rod) C9AX-6211-E Red—0.0755"-0.0750" thick (avail. Aug, '63)
(with CTOE-6200-A rod) CIAX-6211-F Blue—0.0759"-0.0754" thick (avail. Aug. '69)
0il Pump C3AZ-6600-B |
0il Pump Pickup and Screen CSAE-6622.B |
Deep Sump Oil Pan CBAX-6675-A 7 gt. capacity w/Baffle plate l
Flywheel C5AZ-6375-P
Damper C3AZ-6312-F
Head Gaskets—R.H. (0.020 thick stainless steel) C3AE-6051-BS
Head Gaskets—L.H, (0.020 thick.stainless steel) CAAE-6051-BS
Head Gasket {0.015" thick steel C3AZ-051-B
Intake Gasket (Stock—without Blocked Heat Passage) Medium Riser Only C3AZ2-9433-G
Intake Gasket (with Blocked Heat Passage Medium Riser Only) C5AE-9439-A
Intake Gasket (with Blocked Heat Passage) Tunnel Port Only C8AZ-944]-C 2 Req'd
Intake Gasket (with Blocked Heat Passage) High Riser Only C3IAE-5439-A
Intake Gasket—Front (Cork—use with milled heads, CAAE-3A425-A (avail. Aug. 'B9)
Intake Gasket—Rear (Cork—use with milled heads} CAAE-9A424-A (avail, Aug. '69)
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FACTORY
MUSCLED

427

3 FACTORY VERSIONS

The vast majority of 427’s come with a mechanical cam
in either 4-bbl or 2-4bbl carburetion. These mills can be
run on the street, but basically are competition engines, A
strictly street 4-bbl version with a hydraulic cam was avail-
able in 1968. It had a nodular iron crankshaft, but otherwise
had most of the features described below for the mechanical
cam engine. If modified for strip or track, be sure and install
a forged crank along with a mechanical cam, solid tappets,
adjustable 1.76 ratio rocker arms, etc.

BULLETPROOF FEATURES

427’s are one of the most potent and reliable mass-
produced performance mills ever built. The deep, super-

427 SPECIFICATIONS

strong “Y” shaped block is precision cast from alloy iron . .,
reinforced for precise bearing alignment and greater
rigidity with Ford-pioneered “cross-bolted” main bearing
caps . . . large oil galleys keep something slick between
metal at all times . . . and an oil pressure safety relief valve
helps prevent excessively high oil pressure during cold
engine start-up. -
A forged steel crankshaft. with special stee[-haclﬁ
copper-lead alloy replaceable bearing inserts, withstan
the 427’s high torque output. Impact-extruded pistons and
special forged-steel connecting rods . . . together with pre-
cision ground, high lift cam and lightweight valve train
components lets the 427 operate easily in the ultra-high
7000 rpm range.

Displacement
Bore & Stroke
Compression Ratio

Brake Horsepower

Maximum Torque

Valve Lifters
Carburetion
Crankshaft

Connecting Rods
Pistons

Intake Valves (2.097")
Exhaust Valves (1.660")

427 Cu. In.
4.23 x3.78

11.1:1 (Mech Cam)
10.9:1 (Hyd Cam)

390 @
410 @
425 @
460 @
476 @
480 @

) 5600 rpm 4V (Hyd Cam)
5600 rpm 4V (Mech Cam)
6000 rpm 8V

3200 rpm 4V (Hyd Cam)
) 3400 rpm 4V (Mech Cam)
1 3700 rpm 8Y

Solid (Mech Cam)
Hydraulic (4V Hyd Cam)

4V 780 cfm
2-4V 652 cfm each

Forged Steel (Mech Cam)
Nodular Iron (Hyd Cam)

Forged Steel
Extruded Aluminum
Alloy Steel w/Aluminized Head

Forged Steel w/Chrome Plated
Stem and Silichrome Top

it b

WASHERS SPACERS

DIL PRESSURE
SAFETY RELIEF
VALVE

FRONT

CAP CROSS-BOLT
TORQUE SEQUENCE

CAP CROSS-BOLT
SPACER LOCATION
IDENTIFICATHON NUMBERS
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427 MANIFOLDS, CAMS
AND COMMON PARTS

UTI MANIFOLDS

¢

C

427 mills are generally identified by three basic types of
intake manifolds. The first 427’s in 1963 were low risers
with non-machined combustion chambers. 1964 427’s fea-
tured “high riser” manifolds with high ports in the cylinder
head and long, straight passages from the carburetor plenum
to the valves at the fully-machined combustion chamber.
With practically no curve in the runners, the air/fuel mix-
ture has practically a straight shot to the cylinders. This
aives a very smooth, efficient air flow. The long runners also
cause a “ram supercharging” effect as the longer passages
contain a heavier mass of air flowing to the cylinders. This
is especially effective at high rpms as this heavier air mass
maintains its speed after the piston slows down at the end
of its suction, or intake stroke. These mills can generally
be identified by a special bubble or scoop required because
of a clearance problem with the hood.

The 427 “medium riser” manifold engine came on the
scene in 1966. Head ports and manifold passages were re-
contoured to match a new entrance angle that shaved 2-3
inches off its height compared to the high riser. This
eliminated the need for a special hood scoop. Clever design
techniques resulted in no losses in breathing efficiency or
horsepower in the important mid-range “street” rpms, and
performance fell off only slightly at high revs.

The revolutionary 427 “tunnel port” head and manifold
engine became optional in 1968, Tunnel ports feature large,
round ports that come straight out of the valve instead of
curving around pushrod guides. The round passages are
ideal for high performance, as gas flowing at high speed
tends to “wire-draw” into a circle. Thus, rectangular run-
ners don’t flow their full theoretical cross-sectional area.
But tunnel ports do. For a comparable cross-section, they
also have less “skin friction” resulting in less drag on the
air/fuel mixture. Tunnel port setups can be identified by
“sleeves” in the intake ports of the manifold through which
the push rods pass.

Each cylinder head requires a special manifold because
of port differences. This is obvious with the round tunnel
port passages. It’s not so obvious with the rectangular
medium and high riser manifolds. But differences do exist
and correct parts must be used when performing modifi-
cations.

427 CAMSHAFTS
Three camshafts are recommended for 427 mills: C3AZ-
6250-AA, C4AE.6250-B and C8AX-6250-D. Complete speci-

fications for these mechanical grinds are shown on page 18.

C3AZ-6250-AA—This is the service cam with a grind
identical to the production stick used on all medium riser
427 mills. That’s what we recommend it for, since it’s
definitely a streetable grind even with its 0.500” lift and
304° duration. The 2nd and 4th bearing journals are
grooved so it can be used with “side oiler” 427 engines.

C4AE-6250-B—This grind features a valve lift of 0.500”
and 324° duration. That’s a bit rough for the street, but it’s

definitely streetable. So we recommend it with medium and
high riser 427's. Tt operates best in the 6000-7000 rpm
range, making it an excellent strip and track cam. It’s not
recommended with power brakes as engine vacuum at idle
isn’t sufficient to operate brakes satisfactorily.

C8AX-6250-D—This big stick’s whopping 0.600” lift and
3307 duration makes it strictly a full race strip and track
cam. It will turn your mill to the 7000 plus range. So we
only recommend it for engines that have been properly set
up to handle these extremely high rpms. You can use it in
a medium riser, but most likely you'll find it works best in
a high riser or tunnel port 427,

VALVE TRAIN

Production 427 VALVE SPRINGS C3AZ-6513-B (16
req’d), RETAINERS C3AZ-6514-A (16 req'd), PUSH
RODS B8AZ-6565-C (16 req’d), and SOLID TAPPETS
C4AZ-6500-B (16 req’d) can be used with the C3AZ-
6250-AA cam. They can also be used with the C4AE-6250-B
grind. Special lightweight parts (available from many
sources such as Holman-Moody, Crane or Isky) ARE MAN-
DATORY with the C8AX-6250-D stick because of its ex-
treme lift and high rpm capability. Be sure adequate piston-
to-valve clearance of 0.120” on exhausts and 0.090” on in-
take valves is maintained.

High riser 427’s use ROCKER STAND C3AE-6531-A,
ROCKER STAND BOLTS C3AE-6527-A and ROCKER
ARM DRIP PAN C4AR-6524-B. Medium riser and tunnel

ports use stock pieces.

63



PISTONS AND RODS

PISTONS

Three pistons are available for 427s. PISTON C5AZ-
O108-A (8 req’d) is a “pop up” design that gives a com-
pression ratio of 10.5:1 when used with stock heads and
gaskets. It uses conventional rings and is recommended for
“street” engines. Two pistons are available that will give a
12.5:1 compression ratio when used with steel shim head
gaskets. a 90 ¢c head volume and a block deck height of
0.025”. The first is PISTON C9AZ-6106-M (8 req'd). It is a
“pop up” design and uses conventional rings, The second is
PISTON C8ANX-6110-A (8 req’d). It’s identical to the first
piston, but features an upper “Dyke” compression ring that
provides extra wearability.

-

DYKE RING CONVENTIONAL RING

“Dyke” rings require very little time to seat and need to
be replaced less often than conventional rings in order to
maintain maximum performance.

CONNECTING RODS

Two connecting rods are available for 427’s, The first
is Ford’s famous forged toughie CONNECTING ROD
C5AZ-6200-D (8 req’d). It will stay with you just about
anywhere your 427 will go. For very serious racers who
will be running over 7000 rpm, and demand the best regard-
less of cost, CONNECTING ROD C70E-6200-A (8 req’d) is
available. Wider bearing caps require special CRANK-

SHAFT C9AZ-6303-D, or the stock crankshaft journals to
be widened to 1.838”.1.832” and use of special CONNECT-
ING ROD BEARINGS C9AX-6211-E (Red .0755%.0750”)
C9AX-6211-F (Blue .0759-0754"). CONNECTING ROD
BOLT C7OE-6214-A comes with the 7000 rpm rod.
COMMON PARTS

The remaining common parts shown on page 61 can be
used in all 427 engines except as noted.

MODIFYING 427 MEDIUM RISER
CARBURETION

4V—This setup features a dual plane, equal runners offset
MANIFOLD C6AZ-94214-M. A big Holley 4-bbl carburetor
C5AF-9510-BU, rated at 780 ¢fm is offset on top to provide
equal runners for tuned induction. The dual plane con-
figuration gives excellent low-end torque. vet remains a
strong breather at higher rpms,

8V—_Two induction setups are available here: A 2.4V
single plane MANIFOLD C8AX-9424-A (providing opti-
mum breathing capacity at high rpms) and a 2-4V dual

plane MANIFOLD C5AZ-9124.G (providing good low-end

torque) . Both setups use two 1-bbl Holley CARBURETORS
C80F-9510-AC (front) and C80F-9510-AD (rear), each
rated at 652 c¢fm for a total of 1304 cfm.

CYLINDER HEAD

Cylinder head C5AZ-6049-C must be used with the|
medium riser manifold to match up ports. This?excellent
all-around performance head features fully machined com-

bustion chambers and large rectangular intake ports meas-
uring 1.34" x 2.06”, Minimum NHRA volume for this head

is 86 cc’s. Lightweight, hollow stem intake valves (2.195"”
dia. head) C5AZ-6507-N and lichtweight sodium-filled ex-
haust valves (1.733” dia. head) C5AZ-6505-N are recom-
mended.




MODIFYING 427 HIGH RISER
CARBURETION

# AV—_This setup features a lightweight aluminum, dual plane
IANIFOLD CHAE-9425-G. It develops excellent low-end
orque via 1.24” x 2.60” ports and extra-long, gently curved

runners. It uses the same CARBURETOR C5AF-9510-BU,

a big Holley rated at 780 cfm, as the medium riser. This 4V

setup is an excellent strip 'n track performer,

8V—This tall and terrible 2-4V setup nearly matches the
tunnel port in breathing capacity. The MANIFOLD C4AE.
9125-F is a dual plane type and made of aluminum for light-
weight. A pair of 4V Holley CARBURETORS C5AF-9510-
BU (front) and C5AF-9510-BT (rear), each rated at 780
cfm (1560 total cfm). sit up top. This is an exceptional strip-
track performer. Hood modifications may be necessary for
air cleaner installation on some models . . . or for cool air
intake goodies.

CYLINDER HEAD

Cylinder head C4AE-6049-F (not shown) must be used
with the high riser manifold to effectively match up ports.
Flow rates run a close second to tunnel port heads. It is
recommended primarily for strip and track use, It has fully
machined combustion chambers and large rectangular in-
take ports that measure 1.34” x 2.72”. Minimum NHRA
volume for this head is 86 cc’s. Lightweight, hollow stem
intake valves (2.195” dia. head) C5AZ-6507-N and light-
weight, sodium-filled exhaust valves (1.733” dia. head)
C5AZ-6505-N are recommended,

L\HODIFYING 427 TUNNEL PORT
CARBURETION

4V—_The 427 tunnel port uses our biggest breathing 4-holer
MANIFOLD C8AX-9424.B. Its single plane, lightweight
aluminum design makes it ideal for high rpm performance.
Port sizes blend from a nearly round 2.05” to a 2.20”
diameter, providing more area than similarly dimensioned
rectangular ports. Areas between runners have been cast
solid to eliminate need for valley cover. This tunnel port
setup uses the Holley 4-bbl CARBURETOR C5AF-9510-BU,
rated at 780 cfm.

8V—Three different carburetor and two intake manifold
combinations are available:

Single plane, aluminum 2-4V tunnel port MANIFOLD
C70E-9421-A, with big nearly round 2.05” x 2.20” ports,
can be used with two carburetor setups. The first uses a
pair of 780 cfm 4V Holley CARBURETORS C5AF-9510-BU
(front) and C5AF-9510-BT (rear). This 1560 ¢fm induc-
tion kit is the ultimate in full-race equipment for strip and
track. If a little less cfm is desired. a pair of 652 4V Holley
CARBURETORS C80F-9510-AC (front) and C80F-9510-
AD (rear), for a total of 1304 cfm can be used. Neither of
the above setups are recommended for the street,

Dual plane, over/under tunnel port MANIFOLD C70E-

9424-B (not shown) with big round ports measuring from

' 05” to 2.20” is recommended with two 715 cfm 4V

olley CARBURETORS C6AZ-9510-AH (front and rear).

This big 1430 cfm induction kit is basically for the strip
or track, but is streetable.

CYLINDER HEAD

Special tunnel port heads C8AX.6049-A with nearly
round intake ports measuring 2.17” x 2.34” is mandatory
to match up with the special configuration of the tunmel
port manifolds. Tunnel port heads can move a significantly
greater volume of air and fuel into the combustion chamber
at high rpms. Head chambers are fully machined for maxi-
mum volumetric efficiency. Minimum NHRA chamber vol-
ume for this head is 88 cc¢’s. Lightweight, hollow stem intake
valves (2.250” dia. head) C8AX-6507-B, and lightweight
sodium filled exhaust valves (1.733” dia. head) C5AZ.
6505-N are required with this head.

FORGED CRANKSHAFT C5AZ-6303-C
MANDATORY WITH TUNNEL PORTS
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ENGINE

« AIR FILTERS

These kits allow more air to drop in, without sacrificing
engine cleanliness, The shape is designed for correct air flow
in all 4V and 2-4V induction setups,

VALVE ROCKER ARM COVER

Functional die-cast Aluminum Covers C9ZZ-6582-B carry
the 128 Cobra Jet” name in bright letters and insignia to
let under-the-hood “eveballers” know vyou're running the
hot setup. Use chrome oil cap C2SZ-6766-B (pre-emission
vehicles) or CBAZ-6766-B (emission vehicles).

AUTOLITE STAINLESS STEEL CORE
SPARK PLUG CABLE

Wherever “steel-core” spark plug cable is specified, be sure
and use the best there is . . . Autolite “STEELDUCTOR
SILICONE” High Temperature cable.

Silicone-sheathed Steelductor has 7 strands of .013” stain-
less steel wire, an inner core of high-dielectric-strength sili-
cone insulation, and a fiberglass reinforcing inner braid. It
is recommended for installation in engine compartments that
run higher than normal temperatures. NOTE: Numbers
listed are Autc. ‘fe, not Ford P&A numbers.

A STEELDUCTOR SILICONE CABLE
U AND CONNECTORS

Parts Required Part Number
“Steelductor Silicone” Cable (100-foot roll) 7SH
"'Steelductor Silicone” Cable (1000-foot roll) 7SH-M
Silicone Spark Plug Cover (24 per package) 5198
Silicone Right Angle Boot and 5438
Right Angle Spark Plug Connector
(Package of 20 each)

Autolite “Steelductor
Silicone” Cable—Hot Tip
for Hot Engines

g 1l
TLL l"lijl
6 00050)
oo

A

Silicone Right Angle Boot and
Right Angle Spark Plug Connector

Silicone
Spark Plug Cover
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HIGH PERFORMANCE ENGINE DRIVE BELTS

Here is a brand new line of engine drive belts from Auto-
lite . . . specifically designed for high performance applica-
tions! Every major race that has been won by Ford since
Daytona has been won using this belt. It is constructed of
1007 Polyester cord, which is stronger and retains its shape
better than conventional construction, The base or “inner
circle” of the belt is lighter in weight, and tends to stay seated
in the pulley groove rather than be affected by centrifugal
force at high rpm’s.

“Hi-Trac” racing drive belts are available in a full line for
all engines through Autolite, Ford or Lincoln-Mercury
Dealers.

DRIVE LINE

CLUTCH AND PRESSURE PLATE FOR
SMALL SERIES ENGINES

It won't do much good to build a giant up front if you
can’t get it all back to the wheels. This heavy-duty clutch and
pressure plate combo will do the trick for all the small en-
gines, The pressure plate is designed to release easily at high
rpm’s, yet keep its bite.

REAR AXLE GEARS...
“STREETABLE TO UNBEATABLE"

Ratios from 2.75 to 5.67 make these factory gears about
as versatile as any available on the market. NOTE: For all
applications, the 9” gear replaces the 834" gear used in pro-
duction vehicles, and the 8” gear replaces the 734" gear used
in production vehicles. It may be necessary to grind the car-

rier to obtain ring gear clearance on high numerical ratios.

AVAILABLE REAR AXLE GEARS*, **

PART NUMBER RATIO RING GEAR SIZE
C4AZ-4209-AE 5.67 o¥
C4AZ-4209-AD 5.43 g
C4AZ-4209-AC 5.14 -
C4AZ-4209-AB 4.86 g*
CAAZ-4208-AA 4.71 ar
C3UZ-4209-C 4.57 9%
C3AZ-4209-H 4.44 L
C80Z-4209-B 4.30 - b
B7AZ-4209-K 4.11 g
C80Z-4209-A 391 o
B7AZ-4209-N 3.89 9

PART NUMBER

B7AZ-4209-L
C4AZ-4209-Y
B8AZ-4209-C
CAAZ-4209-V
C7AZ-4209-J

C30Z-4209-D
C40Z-4209-)

C4DZ-4209-D
C40Z-4209-H
C40Z-4209-K

RATIO

3.50
3.40
3.25
3.10
2.75
3.80
3.50
3.25
3.00
2.79

RING GEAR SIZE

*Limited-slip differentials require the use of 5% pints of special C2AZ-19580-D lube.
**When replacing a gear set with % "-20 holes, 10 CIAZ-4216-A bolts are required.




THE UNBEATABLE “DETROIT LOCKER”
NO-SPIN DIFFERENTIAL KIT!

»~ The ultimate companion to your new set of gears, the in-
‘ ymparable “Detroit Locker” gets it all down to the ground!

it includes complete carrier assembly unit.

When determining which locker will fit with the rear axle
you are using, count the spline teeth on the end of the axle
shaft and measure the inside diameter of the carrier gear
bearing. Use this with the chart to select the correct locker.

“DETROIT LOCKER” ASSEMBLIES

C3AZ-4880-B Use w/31-spline axle shaft—9" ring gear and All—1963-69
12%3," 1.D. differential bearing.

S1MS-4880-B Use w/28-spline axle shaft—8" ring-gear. All—1965-69

S1MS-4880-A Use w/28-spline axle shaft—834" or 9" ring gear and All—1965-69
1Y2"1. D.differential bearing

L S2MS-4880-C Use w/28-spline axle shaft—834" or 9" ring gear and All—1965-69
12%32"|.D. differential bearing.

WHEN SELECTING YOUR GEARS...

. . . the following set of formulas will help you predict your
rpm through the lights or at any given speed, using different
tire sizes and axle ratios.

ToFind... Multiply and Divide ...

Gear Ratio RPM x Tire Diameter x 2.96
1000 x MPH

Tire Diameter MPH x (Ratio x 1000) x .34
Engine RPM

Speed (in mph) RPM x Tire Diameter x 2.96
1000 x Ratio

RPM MPH x 340

Tire Diameter
NOTE: Tire Diameter is in inches

BODY

HOOD PIN KIT (Available August 1969)

Keep it down in front! This kit will secure the hood of any
“lustang, Cougar, Fairlane, Montego or Comet so that you

n’t get any surprises in the stretch. Kit includes all neces-
sary hardware for installation. Plastic-covered steel cable
prevents loss of klik-pins,




HOOD SCOOPS

Here are two scoops that can be functional . . . or just for
looks, The C9ZZ-16C630-C scoop is a wide fiberglass job.
The COWY-16C0630-B scoop is a narrower type, They both can
e used on Mustang. Cougar, Fairlane. Montego and Comet
from 1965-69. NOTE: Scoops may require a little trimming
for hest fit. Scoops may be attached with epoxy cement or with

metal screws. depending on the degree of finish desired.

FRONT SPOILER

Here is a goodie that breaks up air flow under the car and
decreases drag at the rear of the car. Used on the winning
Trans-Am Mustangs. it provides increased aerodynamic
stability at higher speeds. The hlack finish can be left as is,
or repainted to match or contrast with vour present paint
scheme, 1969 Mustang uses part number COZZ-63001ATH-A.
while 1069 Cougars use part number COWY-65001AT |-A,

REAR SPOILER

This rear spoiler is an inverted airfoil which exerts a down-
ward force in proportion to speed of air flow. This keeps the
rear end of the car where it should be. and offsets the ten-
dency of the rool line to create lift. Made of styrofoam-
sandwich fiberglass. it is extremely licht and strong. The
black finish can be painted to match or contrast with your
present paint scheme. For all 1969 Cougars (COWY-
6541210-A). Mustangs (C9ZZ-6344210-A) and Cyclones
(COGY-634H210-A).

“SPORTS SLATS” FOR MUSTANG ONLY

The hairy look . . . with some function, too! These back-
glass louvers will provide vour rear-seat passengers with pro-
tection against the direct rays of the sun. They install over
the existing rear glass. and can be easily “popped up™ to clean
the zlass. Paint the “racing black™ finish to match your car.
or leave it as is. Part number C9ZZ-6344268-A for all 1969

Mustangs.




“SUN"” GAUGES

If you want to know what’s going on under there, Sun pro-

© ides the gauges that'll tell you! Mix or match the gauges
aown here for that dyno look with maximum confidence.

Mounting bezels are available in one-. two- or three-gauge

versions. and are heavily chrome-plated for durability and

;_'rmt{ !l![lk'\i.

GAUGES (Available August 1969)

TYPE PART NUMBER

Water Temperature DOAZ-10B944-A
Oil Pressure DOAZ-10B944-B
Voltmeter DOAZ-10B944-C
Ammeter DOAZ-10B944-D
Vacuum DOAZ-10B944-E

PART NUMBER

One Gauge DOAZ-10B946-A
Two Gauges DOAZ-10B946-B
Three Gauges DOAZ-10B946-C

LACHOMETEFIS

\nd now for the one “big eve” that will become a familiar
friend to vou on the track. The rule here is “whatever turns

vou on,” hecause tachs we've got!

8000 RPM HOOD-MOUNTED TACH—We slam-tested this

ich, tried to steal it, left it out in the cold and wet, and gen-
Prally tried to destroy it! It wouldn’t cut out. It is calibrated
to 8000 rpm, and is easy to install. Allows instant viewing

ALL MODELS . . . Part Number C9AZ-17A326-A.
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SUSPENSION

FRONT STABILIZER BAR

Stiffen up that front suspension with this 1” steel bar spe-
cially hardened, calibrated-rate rubber bushings, and mount-
ing brackets, Improves cornering and reduces front end
sway. Bolt-on installation for 1965-69 Mustangs.

FRONT STABILIZER BAR

Parts Required For 1965/66 Mustang | For 1967 /69 Mustang

Bar S1MS-5482-A C9ZZ-5482-E
Bracket CODD-5486-A C7ZZ-5486-A
Insulator COAA-5493-A C9ZZ-5493-A

Keep those rear wheels on the ground, where they can do
the most good! All the power in the world won’t help if they’re
up in the blue most of the time. This bolt-on kit provides
solid footing for all Mustangs from 1965 to 1969. Kit includes
two traction bars and necessary installation parts and instruc-
tions.

REAR TRACTION BARS

Apulication

S2MK-18127-A 1965/66 Mustang
S7MK-18127-A 1967 /69 Mustang

REAR-MOUNTED BATTERY

Here’s the way to get that heavy battery into a position
where it’ll provide you with extra traction. The special parts
listed below, plus some nuts and bolts, are required to move
your battery from the standard position back to the right rear
corner of the trunk, Now you can make that extra weight
work for you.




DESCRIPTION
o]3
PART

Battery

Cable (Batt to Relay)
(Includes installation instructions)

(Batt to Ground)
(Engine to Ground)

For 1969
Fairlane

Montego

HVU-29-HR

C90Z-14300-A
C2RZ-14300-G
C2RZ-14431-A

PARTS LIST FOR REAR-MOUNTED BATTERY

For
1969
Mustang

HVU-29-HR

C9ZZ-14300-A
C2RZ-14300-G
C2RZ-14431-A

HVU-29-HR

C9ZZ-14300-A
C2RZ-14300-G
C2RZ-14431-A

Terminal

Cover (Batt Terminal
Insulator)

C9ZZ-14450-A

C9ZZ-14227-A

C9Z2-14450-A

C9ZZ-14277-A

C9ZZ-14450-A

C9ZZ-14277-A

Bracket (Spare Wheel
Mounting)

C7AZ-6247076-A

C7AZ-6247076-A

C7AZ-6247076-A

Vent Kit (Battery
Emission)

Tray Assembly
(Battery)

C90Z-10732-A

C9ZZ-10732-B

COWY-10732-A

Reinforcement (Battery
Support Bracket)

Not Required

C9ZZ-10A674-A

C9ZZ-10A674-A

Reinforcement (Battery
Support Bracket)

Not Required

C9ZZ-10A710-A

C9ZZ-10A710-A

Reinforcement (Battery
Tray Support)

Not Required

C9ZZ-10679-A

COWY-10679-A

NOTE: Complete installation drawings, including extra nuts and bolts needed for installation, are included in the C90Z-14300-A Battery-To-Relay cable box.




HOW TO ORDER

Mercury dealership.
NOTE TO DEALERS

for each class of item.

REQUESTS FOR INFORMATION

Ford Motor Company

Autolite-Ford Parts Division

P. O. Box 3000

Livonia, Michigan 48151

Attention: Customer Relations Section

you need is obtained.

The High Performance Parts described in this
brochure are available for Ford Motor Company
289, 302, 351, 390, 427 and 428 CID engines. The
parts are listed by part number and can be pur-
chased from any authorized Ford or Lincoln-

All of the part numbers in this brochure have regu-
lar depot classifications (A, AA, B, C, CY, V, VY,
etc.) and should be ordered in the usual manner

All requests for special information or assistance
regarding Muscle Parts should be referred to:

The staff assigned to handle your inquiries is
organized as a ""'company-wide clearing house” to
give you prompt, accurate and complete answers.

Many of these questions can be answered on the
spot. Others, because of their technical involve-
ment, may require a little time and the help of our
engineering or marketing specialists. (The Cus-
tomer-Relations Section has direct-line contact
with the persons who will be able to answer these
more difficult questions.) If your inquiry can't be
answered immediately, you can be certain that it
will be followed up regularly until the information

=

WARRANTY

The special parts or special applications de-
scribed in this brochure are not available as fac-
tory installed equipment but only as service items
with which the Purchaser may accomplish indi-
vidualized dress-up and high-performance modifi-
cations of his vehicle. Accordingly, the following
warranty, and limitation of vehicle warranty, are
applicable:

“The Selling Dealer warrants to the Purchaser
that the Selling Dealer, at his place of business
and using new Ford parts or Authorized Remanu-
factured Ford parts, will repair or replace, free
of charge including related labor, any part of any
Ford special or special application dress-up or
high-performance service part or accessory that
is found to be defective in factory material or work-
manship in normal use and service within a period
of 90 days from the date of delivery to the Pur-
chaser or until it has been in service for 4,000
miles, whichever occurs first.

If the Selling Dealer has ceased to do business
or the Purchaser is travelling or has moved to a
different locality, replacements or repairs may be
made by any authorized dealer of Ford.

Unauthorized modifications and alterations or
improper repairs made by dealers or other sources
are not the responsibility of Ford. If, in the reason-
able judgment of Ford, any such modification,
alteration or repair adversely affects the vehicle's
reliability, stability or over-all performance the
vehicle warranty may not apply to parts and com-
ponents so affected.”

EMISSION CONTROLS
Federal law prohibits the removal or adverse modi-
fication of any part of federally required, factory
installed emission control systems on a car or truck
prior to its retail sale.

In addition, California law prohibits highway
operation of a car or truck unless it has properly
installed and operating emission control systems.
Check the law of your home state.

The description and specifications contained in this book

were in eflect at the time the publication was approved

for printing. The Ford Motor Company, whose policy is

one of continuous improvement, reserves the right to dis-

continue models at any time, or to change specifications
or design without notice and witheut incurring obligation.

- D e
Autolite z=

COPYRIGHT @ 1969 FORD MOTOR COMPANY
DEARBORN, MICHIGAN
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yscLEPARTS price uist

Parts are listed sequentially by -

Q

part number The description i1s for

reference only. to help identify where or how the part is used TO STAGE ENGINES IN
THIS BOOK The parts listed may be used for other applications not shown here

Part Number Description

Part Number Description

SPARK PLUGS
Standard Gap Spark Plug gldmm}

Standard Gap Spark Plug (14mm
Standard Gap Spark Plug (14mm
Power Tip Spark Plug (14mm
Power Tip Spark Plug (14mm
Power Tip Spark Plug (14mm
Power Tip Spark Plug (14mm
Power Tip Spark Plug (14mm
Racing Gap park Plug (14mm
Racing Ga Spark F'il.ii:& 14mm
Standard Spark uﬁilaﬂ,mm)
Racing Gag park Plu ( mm)
Standard Gap Spark 14mm
Standard Gap Spark Plu 14mm
Power Tip Spark Plug %1 mm
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Power Tip Spark Plug (18mm
Power Tip Spark Plug (18mm
Power Tip Spark Plug (18mm
Power Tip Spark Plug (18mm
Racing Gap Spark Plug Elamm;
Racing Gag Spark PluP% 18mm
Standard Spark ui 18mm)

CYLINDER HEAD
CA4AE-6049-F 427 High Riser
C5AZ-6049-C 427 Medium Riser
CBAX-6049.A 427 Tunnel Port
CBOZ-6049-K 428 Cobra Jet, (also used on 390)
C90Z-6049-F 351 “w" (used on 289, 302)

CYLINDER HEAD GASKET
C3AE-6051-BS 427 R.H. Stainless Steel 0. 020" thick
C3AZ-6051-B 390-427-428 Steel 0.015" th
C4AE- 6051 BS 42}' L H Stainless Steel 0. 020" thick
CBAZ-6051-A 39
C80Z-6051-B 239 302

CYLINDER HEAD EMISSION CONTROL PLUG

C6AZ-6052-A 390 CID engines without emissioncontrol

CYLINDER HEAD BOLT
CROZGERA ek %Jesh d to 289-302 bl
2.2 " k
C80Z-6065.8 htax segadte ack)
8351 W head to 289-302 block)

INDUCTION KIT

;]

Autoli Racing Gap Spark Plug mm
Autolit 03 Racing Gag Spark Plu lamrn g CEAZ-6BO6B-A 1963-67 289-302 models. 600 cfmCarb
Autol - standard Gap Spark 18 and 4V High Riser Manifald

Autol - standard Gap Spark Plug C8DZ-6B0O68-A 1968-69 289-302 models, 600 cfmCarb
Autol Standard Gap Spark Plug and 4V High Riser Manifold

t Z dard Gap Spark Plu
Autol Standard Gap Spark Plug PISTON AND PIN ASSEMBLY
7, 10.5:1 compressmn. standardrings
WIRE iég Meat):uﬁrzéTo strok gt393 a4l
?SH Autolite) 100-foot roll Steelductor Silicone Cable re grams (Standar
5 198 At:t?ltlteJ é !Zi'lI(JO-foost mnk SFtFeId én:tcr (schonfe c: ble igg E’é‘é‘)”s%%"g%i-.";i éﬁtg:rdgj? ch
utolite llicone r u over o
5438 EAutcme; Silicone nght AngFe Boot and %park g’lug 123 blue) 692 grams éSuper CJ

(red) 692 grams (Standard
Connector (Pkg of 20 each 428 (blue) 692 gramsg tandard CJ)
BATTERY (

428 (red) 712 grams (Super CJ)
HVU-29-HR AUFEIOiita Heavy Duty, 85 Ampere-Hour, 90
ates
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428 (blue) 712 grams§ uper CJ&

428 (red) ?12 grams (Standard CJ)

428 (blue) 712 grams 1Standard Cclh)

390 H ?—F Up (Avai Aug. '69)

289-30

42? 12 5 1 Pa Bp with standard rings
90'L.H, Pop-UP (Avail. Aug. '69)

RING AND PINION GEAR SETS . 289-302 L.H. Pop-Up

B?AZ 4209 = 0, 9" ring gear PISTON

ng gear 428 L.H. Pop-U

ng gear 428 R.H. Pop-Up

P
ng gear ! i . .
ng Eear 427, 12.5:1 gop Up with Dyke ring

ng gear PISTON PIN

ng gear 427 Pop-Up piston
Rg gg:: 428 Pop-Up piston
ng gear PISTON RINGS

ng gear 390 Standard ring set

ng gear 427 Standard ring set

ng gear 428 Standard ring set

o 9" ring gear 410 Mercury (For 390 Stroker Kit)
o, 8" ring gear 289-302 Standard ring set

o, B" ring gear
o, 8" ring gear

0, B" ring gear 427 Upper ""Dyke'* Compression Ring
0, 9" ring gear

i o0, 9" ring gear CONNECTING ROD
CBOZ 4209 B f 0, 9" ri ng gear C30Z-6200-C 289 High Performance

42? &FI s 390
“DETROIT LOCKER" DIFFERENTIAL

-C 28 Pclice lnterceptur
S1MS-4B80-A All 1965-69 models. Use with 28 spline C70E-6200.A 42? Forged Steel 7000 rpm
axle shaﬂ 8%' or 9" ring gear and 13"

Avail. Sept. '69)
1.D. bea CBAZ-6200-A 2
All 1965- 59 modeis Use with 28 spline

0
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REAR MOUNTED BATTERY VENT KIT
BB-28

>

OPEP<N<IZIODPTIOLP

le)
0
o
INENINININ
OOnG

19.
1
1
1
1
1
1
'}
1
1
5
1
16.
1
2
1
1

COPEHARPBRDDD

OMO—o:
oomowm
(%]

0

(o]

™~

Ll o
\own
oom
muom

i
Pt
Qo

o
©0550
W~
wmowmmd

e
o
o

[ ot

S1MS-4880-B C90Z-6200-B 289 with 302 Stroker

S2MS-4880-C

axle shaft and B” ring gear.
All 1965-69 models. Use with 28 spline
axle shaft, 834" or 9" ring gear, 12%3"

I1.D. bearing.
C3AZ-4880-B All 1963-69 models. Use with 31 s Pline

axle shaft, 9" ring gear and 12%;;
bearing.
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C9ZZ-6200-A

428 Super CJ

ce
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FRONT STABILIZER BAR

ZZ-5482-E 1967-69 Mustang
MS-

5482-A 1965-66 Mustang

CONNECTING ROD BEARINGS

C30Z-6211-M

C5AZ-6211-G
C9AX-6211-E

C9AX-B211-F

289-302
427 (Fits 390.4 8
427 (Use with C? E-6200-A rod)

45? (Use wﬁh C?OE 6200-A rod)
(Avail. Aug. '69)

CODD-5486-A

FRONT STABILIZER BAR BRACKET
1965-66 Mustang

C7ZZ-5486-A 1967-69 Mustang

CONNECTING ROD BOLT

C70E-6214-A

Use with C70E-6200-A rod
(Avail. Aug. '69)

FRONT STABILIZER BAR INSULATOR

COAA-5493-A 1965-66 Mustang
C9ZZ-5493-A 1967-69 Mustang

ENGINE TIMING POINTER

1966-67 390 CID w/air conditioning
1966-67 390 CID without air conditioning

C3AZ- 625 AA

CAMSHAFT
Mechanical 427 stock (Fits 390-428)
Mechanical 289 High Performance
(Fits 289-302.351)
Mechanical 427 (Flts 390-428)
Hydraulic 428 stock
(Used with 390 Impressmé)
Mechanical (Fits 289-302-351
Hydraulic (Used with 390-428
Mechanical (Fits 390-427.428
Hydraulic (Fits 289-302-351)
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Part Number Description

Part Number Description

CAMSHAFT SPROCKET
CBAZ-6256-A To adapt cams to early 390 and 406's

SPRING SHIM
B3Q-6515-A 289-302-351

SPACER
C3AZ-6265-A To adapt cams to early 390 and 406's

TIMING CHAIN
BBA-6268-A To adapt cams to early 390 and 406's

VALVE KEEPERS

B8A-6518-A 390-427-428
C9ZZ-6518-A 289-302-351 Hardened

CAMSHAFT THRUST PLATE
C3AZ-6269-A To adapt cams to early 390 and 406's

RDCKER ARM OIL DEFLECTOR

CAAE-6524- 427 High Riser
C90Z- 6524-3 289-302-351

CRANKSHAFT
289 High Performance
gg% Forged Steel (Avail. Oct. '69)

= 428 Super CJ (Use with 692 gram piston)
C9ZZ-6303- 428 Standard CJ

éUse with 680 or 692 §ram piston)
C9ZZ-6303-D 428 Super CJ (Use with /12 gram piston)
C9ZZ-6303-E 428 Standard cl

(Use with 712 gram piston)
C9AZ-6303-D 427 Use with C70OE-6200-A

C30Z-6303-B
C5AZ-6303-C
CBAZ-6303-A
CQZZ-G30§ a

ROCKER STAND BOLT
C3AE-6527-A 427 High Riser

ROCKER ARM STUD
C30Z-6A527-B 289 HP Threaded (For 289.302-351)

ROCKER SEAT (Fulcrum)
C20Z-6A528.-C 289-302

CMNKSHAH‘ SPROCKET
C30Z-6306-A 289 HP (Use on 289-302 to balance
Domlnatur Kit)
CAAZ-6306-A To adapt cams to early 390 and 406's

ROCKER STUD NUT
C2DZ-6A529-A Use with C30Z-6A527-B stud

ROCKER STAND
C3AE-6531-A 427 High Riser

OIL SLINGER
C9ZZ-6310-A 351

CRANKSHAFT VIBRATION DAMPER AND PULLEY ASSEMBLY

C3AZ-6312-F 427
CEAZ-6312-A 390 1966-67 engines only

ROCKER ARM
B8A-6564-B 427 Adj., 1.76 ratio (Fits 390-428)
C202Z-6564-A 289 High Performance Conventional
Ce0Z-6564-B 2B9-302 Rail Type

CRANKSHAFT VIBRATION DAMPER

C50Z-6316-C 289 High Performance

CBAZ-6316-A 289 g |th 302 Stroker}

CBAZ-6316-B 428 Standard

C8AZ-6316-C 428 Super CJ
(Also used on 390 with 410 Stroker

C9ZZ-6316-B 302 Boss (Used to balance 289-302-351
Dominator Kit)

PUSH ROD GUIDE PLATE
C90Z-6A564-B 289-302-351

PO s et
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CRANKSHAFT BEARINGS
C3AZ-6333-AA 289 with 302 stroker
C3AZ-6333.P 289 with 302 stroker
C3AZ-6333-R 289 with 302 stroker
C5AZ-6333-AA 427 lower
C5AZ-6333-AB 427 upper

PUSH ROD
427 ball and socket
289 Hardened
390-428 stock
390 0.060" shorter than standard
302-late (Fits 289-302)
302 Hardened (Fits 289-302)
351 Hardened

VALVE STEM SEAL
C7AZ-6571-B 289.302-351

VALVE COVER
C9ZZ-6582-B 428 Cobra Jet

3
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CRANKSHAFT BEARINGS—CENTER
C3AZ-6337-AA 289 with 302 stroker
C3AZ-6337-P 289 with 302 stroker
CHAZ-6337-AA 427 lower
C5AZ-6337-AB 427 upper

OIL PUMP

C3AZ-6600-B 427
C9ZZ-6600-A 390, 428

o
aaley]
(=]=]

CRANKSHAFT SPACER
B8AZ-6359-A 428 Standard CJ
C9Z7Z-6359-A 428 Super CJ (includes counterweight)
also fits 390

OIL PUMP PLUG
C90Z-6AB16-A To modify 351 oil pump

CRANKSHAFT SPACER COUNTERWEIGHT
C30Z-6A360-A 289 High Performance
{Use with 289-302 Dominator Kit)

OIL PICKUP

C5AE-6622-B For deep sumF pan.
Fits all big block pumps

FLYWHEEL
427
428 Standard CJ (Automatic)
428 Standard CJ (Manual)
428 Super CJ EAutomatlc (Fits 390)
428 Super CJ (Manual) (Fits 390)

INTAKE MANIFOLD BAFFLE

CBAZ-6AB630-D 390 Use with Cﬁﬁ-Z 9424 H
aluminum manifo!
CBAZ-6A630-B 390 Use with CBOZ 9424 B iron manifold

DRAFT TUBE GASKET
COAE-BAB32-A 390 Use with pre-emission vehicles

TAPPETS (LIFTERS)
C30Z-6500-A Solid 289 qujh Performance
(Fits 302 _21
C4AZ-6500-B Solid 427 (Fits 390-428)
CBAZ-6500-B Hyd. 428 gar CJ (Fits 390)
C90Z-6500-A Hyd. 289-30

OIL PUMP SPRING
C5AZ-6670-A To modify 351 oil pump

OIL PAN
CBAX-6675-A Deep Sump

e
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EXHAUST VALVE
427 Lightweight
428 Lightweight (Fits 390)
428 Stock (Fits 390
351 Stock (Fits 289-302)
351 GT-40 Type (Fits 289.302)

CRANKCASE WINDAGE TRAY
C9ZZ-6687-A 428 (Fits 390)

CHROME BREATHER CAP

C25Z-6766-B Use with pre-emission vehicles
CBAZ-6766-B Use with emission equipped vehicles
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INTAKE VALVE
427 Lightweight
428 nghtwelght Fits 390
427 Lightweight (Tunnel Port)
351 Stnck Fits 289-.302
351G pe Flts 289-302)
338 Stock (FY

ROAD DRAFT TUBE COVER
CHAZ-6869.A 390 Use with pre-emission vehicles

CLUTCH DISC PRESSURE PLATE

C30Z-7A537-A 289-302(1963-67)
CBDZ-TAS537-A 289-302(1968) s

WATER BY-PASS TUBE
CHAZ-B555-A 390

VALVE SPRING
C3AZ-6513-B 390 GT (For 289-302-351 Dominator Kit)

C8AZ-6513-B 428 Stock & Fits 390)
C90Z-6513-A 351 gFits 2
C90Z-6513-C 289.302

(=

VALVE RETAINER
390-427-428
389 (1966), 302 (before 10-21-68)

INTAKE MANIFOLD
427 2-4V Medium Riser, Dual Plane
390-427-428, 4V Medium Riser,
Dual Plane
427 4V Medium Riser, Dual Plane
427 2-4V Tunnel Port, Single Plane
-4V Tunnel Port, Dual Plane
-4V Medium Riser, Single Plane
Tunnel Port, Single Plane
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C5AZ-94
CBAZ-94

CBAZ-94
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Part Number Description

Part Number Description

INTAKE MANIFOLD GASKET

CAAE-9A424-A 427 Rear (Cork—use with milled heads)
(Avail. Aug. '69)

SOLID STEEL CORE WIRE KIT

C40Z-12259-C 289.302-351
C5AZ-12259-C 390-427-428

INTAKE MANIFOLD

C4AE-9425-F 427 2-4V High Riser, Dual Plane
AE-9425-G 427 4V High Riser, Dual Plane

REAR MOUNTED BATTERY TERMINAL COVER
C9ZZ.14227-A All models

INTAKE MANIFOLD GASKET

C4AE-9A425-A 427 Front (Cork—use with milled heads)
(Avail, Aug. '69)
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EXHAUST MANIFOLD

C80Z-9430-C 428 R.H. Cast lron
C80Z-9431-B 428 L.H. Cast Iron

REAR MOUNTED BATTERY CABLE
C2RZ-14300-G Battery to ground
C90Z-14300-A Battery to relay (|1969 Fairlane-Montego)
(Includes installation lnstructlons)
C9ZZ-14300-A Battery to relay (1969 Mustang-Cougar)
(Includes installation instructions)
C2RZ-14431-A Engine to ground
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INTAKE MANIFOLD GASKET

C3AZ-9433-G 42? Medium Riser
C3AZ-9433-H 302

CBHAZ-9433-B 390 28

C90Z-9433-A 351 (Fits 289-302 with 351 head)
C3AE-9439-A 427 High Riser with blocked heat passage
C5AE-9439-A 42? MEdiul‘H Riser with blocked heat

C8AZ-9441-C 4 2 Tu nnel Port
with blocked heat passage

REAR MOUNTED BATTERY TERMINAL
C9ZZ-14450-A All models

HOOD SCOOP

CI9WY-16C630-B Wide scoop
C9ZZ-16C630-C Narrow scoop

HOOD PIN KIT
C90Z-16700-C All models (Avail. Aug. '69)

CARBURETOR
780 cfm 4V—427
780 cfm 4V—427
715 cfm 4V—427
600 cfm 4V—289 302.351
652 cfm 4V—427
95 652 cfm 4V—427
CQAZ 9510 N 735 cfm 4v—390

TACHOMETER

26-A Sun “Super' 8000 rpm

26-D Ford 6000 rpm

26-G Ford 9000 r|

26-A Ford 6000 rpm flat face (6- cy
CBAZ 17A326-B
CBAZ-17A326-C |
C9AZ-17A326-A

Ford 6000 rpm flat face ES cyl
Ford 8000 rpm flat face (8-cy
Ford BOOO rpm hood mounte

CARBURETOR TO MANIFOLD SPACER

C2AZ-9A589-E 351
CBAZ-9A589-G 390

TRACTION BAR

1965-66 Mustang
1967-69 Mustang

CARBURETOR AIR CLEANER

C5MY-9600-B 2-4V
C5ZZ-9600-W 4v

SUPRESSION KIT
C4AZ-1B827-A All 8-cyl engines with steel core wiring

ALTERNATOR ADJUSTING ARM

C7AZ-10145-A 390, 1966-67 models with A/C or
Thermactor

OIL CONDITIONER
C2AZ-19579-A Use with installation of new cams

REINFORCEMENT BRACKET

C9ZZ-10A674-A Front—For rear mounted battery
CI9WY-10679-A Traly —For rear mounted battery
969 Cougar)

C9ZZ-10679-A Traiy —For rear mounted battery
969 Mustang)
C9ZZ-10A710-A Rear —For rear mounted battery

DIFFERENTIAL LUBE
C2AZ-19580-D Use with locking differentials

FRONT SPOILER

C9ZZ-63001A74-A 1969 Mustang
CI9WY-65001A74-A 1969 Cougar

REAR MOUNTED BATTERY TRAY ASSEMBLY
C90Z-10732-A 1969 Fairlane-Montego
C9WZ-10732-A 1969 Cougar
C9ZZ-10732-B 1969 Mustang

REAR SPOILER

C9GY-6344210-A 1969 Montego Cyclone
C9ZZ-6344210-A 1969 Mustang
CO9WY-6544210-A 1969 Cougar

BACK GLASS LOUVERS (SPORTS SLATS)
C9ZZ-6344268-A 1969 Mustang

GAUGES (Avail. Aug. '69)
DOAZ-10B944-A Water Temperature
DOAZ-10B944-B Oil Pressure
DOAZ-10B944-C Voltmeter
DOAZ-10B944-D Ammeter
DOAZ-10B944-E Vacuum

SPARE WHEEL MOUNTING BRACKET
C7ALZ-6247076-A For rear mounted battery

OIL DEFLECTOR NUT
45218-58 To attach oil deflector to rocker stud

GAUGE MOUNTING BEZELS
DOAZ-10B946-A One gauge
DOAZ-10B946-B Two gauges
DOAZ-10B946-C Three gauges

AIR CLEANER STUD
370970-58

DISTRIBUTOR

7-L 427 dual point
7-E

COAZ-1212
12127 289 dual point

Z
C502Z-

THRUST PLATE BOLT
380041-8 To adapt cams to early 390 and 406's

TIMING GEAR KEY
73357-8 To adapt cams to early 390 and 406's




Autolite wiLL GIVE YOU...

the ultimate word on
High Performance Engines

for only $2.0)

the racing jacket off
Mario Andretti’s back

for only $5 95
($4.95 for boys)

(Regular $6.95 and $5.95 values)
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‘Maria Andrett;
winner of 1969
Indianapolis “500.”

Get your Autolite “Mario Andretti”’
Racing Jacket for $1.00 off regular price
with coupon/order form below.

OVER 100 PAGES OF FACTUAL,

You may not be able to win at Indy, but you can
HELPFUL INFORMATION

dress like the guy who did. This sleek, navy blue

e 150 color illustrations

* Engine operating fundamentals

¢ High performance modifications (Fuel System and
Induction, Cylinder Heads, Valves and Valve Train,
Camshafts, Engine Block, Cooling and Lubrication,
Ignition, and Exhaust)

e Engine Assembly Procedures

racing jacket with red and white rally stripe and
checkered flag Autolite emblem is identical to the one
Mario Andretti wears. It's lighweight, water repellent
poplin. Machine washable. With patch pockets, ad-
justable button cuffs, elastic, waistband. Supplies are
limited. Order yours today, on following coupon and
save $1.00 off regular price.

Autolite Racing Reminders

Order yours today on the convenient form P.O. Box 38 « Bonner Springs, Kansas 66012

Ford Motor Company « Autolite Ford Parts Division
National Service Department
Room 50 « P.O. Box 3000 « Livonia, Michigan 48151

MEN'S
JACKETS
(@ $5.95 ea.

QUANTITY

SIZE

X-Small
32-34

Small
36-38

Medium
40-42

Large
A4-46

el

XX-Large
52 i

BOYS'
JACKETS

QUANTITY

SIZE

Small

Medium

Large

(@ 34.95 ea. | (Age Group) 6-8 10-12 14-16

Please send me the Autolite High Performance Engines book(s)
described above. | enclose for ___ book(s). (Check or
money order only. No cash or C.0.D.)

Please send me Men's Jacket(s) @ $5.95 each and
Boys' Jacket(s) @ $4.95 each as indicated above. (Check or money
order only. No cash or C.0.D.) Add State and Local Taxes where
applicable. Total remittance enclosed $.__

NAME SHIP TO:

NAME

ADDRESS

ADDRESS

CITY. £ CITY & STATE
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