Mot musclecar enthusiasts want 10 ne-
store their cars to original condition, but
how can you ignore the car's potential for
VBN Mare tine f|~ Mg powWes?

Traditicnally, buikding an enging means
straying from onginality h-. I.-..II|r1!-. an parts
that are cleary not OEM pieces. But a high
Narsepower car does ot nex |-"-~*-..i'i'_-I Iriegn
tors of chrome and miles of stesHoraided lines.
A camshaft, headwork, ignition system, and
other carefully-chosen component
MMERPCAl ITRroy + WLRT CArs FHZ'II:'I'.'
12ave i'_ WIth a concour .|'|| a ‘.‘ dppearance.

Joe Mondello is a leading autharity on mus
clecar odinder head and engine development.
Though commenly associated with Oldsmchiles
Joa has ported and/or prepaned every musche
ol Ll i'l._'nl'l ||| 117 e l.'.l:'.""'-"lfl nunareds 'T[
times), and even helped GM develop many of
thenr cylinger head designs., In addmon, he has
built recordbreaking engines of all types. for drag
racing, manne, and Bonneville applications.

We visted s shop in Paso Robbes, (A and
talked o Joe about the best ways to improve
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musclecar enging without al

tenng it appoaranca. He not only told ws what

stock-looking engine
run like the wind
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mistakes many novice engine builders make.

Camshaft And Valvetrain

Power Increase:

Cam/lifters,/springs: approximately 40 horse
DOWET

Roller rocker amms: 25 to 30 horsepower

TOTAL: Up to TO extra horsepower

We'll start with the comshaft since it has
the most dramatic effect on your engine’s per-
formance—batter or worse, Most musclecar
camshafts were relatively mild for the large
vahe sizes used, =0 a “’E."‘r camshatt can often
mprove performance. How large a cam-shat|
yOuU Can ..-Jr— 5 i "!_|E- ced by the car's weight,
worque cormaarer sie, gedr ratid In ransmessar
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L ake what's probably a represen-
tative profile of mar T MUSClacar owners,
AESUm ng wou live at sea level, your car
welghs about 3,400 Ibs [typecal), and you
have a decent street/stnp targque camerter
(like a BEM Holeshot for example), 3.55up
EEanng, stockx
2K Branng, Joe says that a hydraulic camshatt
n the 530560 lift range with 224 to 244 de
Ereas of duration at .OS0 will work well. If your
2ngirne Nas a non-ag I|| istable valvetrain (Mopar
Pontiac, Oldsmobile, or some Fords), cam
shafts above 4B lift and 2307 of duration
will reguire adustable pushrods or adustable
raller rockers due to the smaller base circle L'"
MIE parormancs cams. Cams with up ta 200
nch lift can get away with using adjustable push
rods, while cams above 500 |ift will require ad
justatle roler rackers waich will mcrease horse-
POWET 85 '.'al.':ll more an that in & minute).

On both valwetrain des ENsS, power orake
applications should sesk 110° loba
(for improved wacuum) while manual brake ap
plications can get even more :-nLLHI end powe
fram a cam with 108" Iohe canter

size, and §

et's 1

tire size and stock transmis

centers
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Jo maintains that a good hydraulle cam with propery matched valvetrain can
make over 40 extra horsepower and rev up to 6500 mpm. Use a new Cloyes
Tre Roller timing chaln and geavset with yvour new cam for best resuifs.

your budgiet and your clearance under your stock valve covers,

a camshaft in this range will provide the engine
with maximum breathing capacity, without the
worry of pistordtiovalve clearance in stock appli-
cations. If the cylinder heads have been milled
more than 030, however, Joe recommends
checking piston to valve clearance.

When installing a new camshaft, two items
are a must: new lifters and new valve springs.
Hydraulic lifters, the type used in the vast major-
ity of musclecar engines, develop a wear pat-
tem for the cam they were used with, and if a
new camshaft is installed with old lifters, both
the cam and lifters will wear abnomally and fail
over time (sometimes very quickly). A good af-
termarket lifter is all most musclecar engines
nead, accordng to Joe, and most will rev to 6500
i if used with a wellbalanced vahetrain (cor-
rect valve spring sizes, proper rocker amm geo.
mietry, comect lifter pre-load, etc). New valve
springs must be used for two reasons: the
originals in your engine have likely lost most of
their life by now, and even if they wene brand
new, they weren't designed to handie the in-
creased |ift of a true high-performance cam.
Mondello Performance Products camies a vari-
ety of valve springs for different applications,
but typically Joe says that you want to shoot for
a valve spring that has 110 to 140 Ibs of seat
pressure and 290 to 330 Ibs of open pressure
at the cam manufacturer's recommended in-
stalled height.

Whether vour new cam has over 500 §ift or
not, a set of adjustable roller rockers are always
a good idea. True roller riockers (roller fulcrum
and tip) reduce frictional losses in the vahe train,
and prevent unnecessary side-to-side move
ment of the valves. Mondellg has found that
roller rockers, even in their stock ratio, can add
as much as 25 to 30 hp; increased ratio rocker
anms (not recommended unless vou have a low
lift/lazy camshaft and have adeguate pistonto-
vahve clearance) can boost power even more,

Joe says even a stock When using a bigger cam,
ratio roller rocker can always upgrade to stiffer
boost horsepower, The  valve springs, chrome moly
three vareties of roller retainers and hardenad steel
rockers ara (L to R): vahve locks (rght). From
aluminum, stainiess right fo left: stock style
steel. Which one you tall spring with inner
choose depemnds on damper, and tall spring with
imner coll (stiffest).

Roller rockers come in three metals: invest-
ment cast roller tip, forged aluminum, and stair
less steel. Investment cast roller rockers are a
good choice for those engines which may have
limited valve cover clearance, and are by far the
least expensive of the three. However, if your
valve covers and wallet allow, Joe recommends
you @0 with either aluminum or stainless steel
roller rockers.,

Porting

Mext 1o the camshaft, clinder heads will un-
lock more horsepower from your engine than
any other single component. Comect porting tech:
niques, along with oversize /undercut valves
and a good three-ange vahe job will improve air-
fiowy and the guality of the air fusl mixture into
the engine, especially when teamed with the
right cam. But like camshaft choices, you can
overdo it, or do it wrong. Jog recommends a
“street,/strip” porting job for most musclecar
applications, which includes opening the valve
bowls (the area directly beneath the valve), re-
shaping and “teardropping” the valve guide
boss, resshaping and blending the short side ra-
dius, raising the exhaust roof approximate-
Iy 100, and cleaning and polishing the com:
bustion chambers.

You may have noticed that we didn't men-
tion the intake ports; that is because Joe is
apainst touching the ports unless they can be
“done comectly.” He notes that there is a trend
toward “gasket matching” intake ports, which
he says is totally ineffective and may even prove
hamniul. This is because it is impossible 1o know
where the gasket will be once the intake man
ifold is torgued into place; it can shift up or down,
or side 10 side, protruding into the pot opening.

If you really want to match the intake ports
on the manifold with that of the cylinder head,
Joe says there's only one cormect way to do it
Port the intake port to match the gasket open-

Ing, then raise the intake roof approximately
100 to 200 inch, depending on head design.
Glue the intake gasket in place on the head,
then tnm o match the new opening, Faint the
intake gasketl with Prussian Blue non-drying |ay-
out dye, and the face of the intake manifold with
red Dywem. Bolt the manifold on, torgue n place,
then remaonve, You should have a perfect impress-
ion of the intake ports on the intake manifold,
indicating exactly where materdal must be re-
moved (MOTE: make sure the manifold fits
property before staring this procedure). If this
sounds like oo much work, Joe says you can
still improve intake port flow by concentrating
your efforts on radiusing the pushrod side of
the intake port, and equalizing port size from
top to bottom,

Valves/Valvework

The majority of musclacar engines have
valves that are sufficient quality for street/strip
duty. Most exhaust valves are made of a stain-
less steel alloy or ae austenitic stanless (stain-
less a magnet will stick to) while intake valves
are usually either high-carbon steel or austenitic
stainless steel,

Malking the move to oversize vahles is a good
chalce, acconding to Joe, but cane must be taken
here, 100, Certain cylinder heads with oversize
valves (small block Chewvy, for example) must
have the chambers unshrouded to make full
use of the new vales, there should be at keast
100 clearance between the edge of the valves
and the side of the chamber. And no cylinder
head can benefit from oversize valves unless
the valve bowls are opened up to match.

“Try to imagine a funnel,” says Joe. “If you
make the top of the funnel bigger but leave the
hottom the same size, it isn't poing to flow lig-
uid any faster. Only until you make the bottom
bigger will you realize any increase in flow,”

S0, if your machinist is capable of porting



if rofler rockers are not in your budget and your
engine has a non-adiustabie vaive tram, you
ioosen the lock nut, then adjust the pushrod to
desired length in order to obtain cormect iifter
pre-foad, These are avallable from a vanety of
Crane, and Competrtion Cams.

Some heads from low-emissions engines have
castdn thermactor ports, 8 substantial mp in
the exhaust port that impedes fow
significantly. Joe says this hurmp can be grotnd
away without problems, as it has been in this
429 head (amow A). Compane it to the stock
bump in the port to the right [amow B).

the bowls to match the new valves, go with
the bigger valves. If not, don't waste your
money, Here's another tip: Rather than
spending big money on aftermarket stain:
less steel valves, first see if there is a larg
er JEM valve available. For example, a big-
block Chrysler with 2.08/1.78 valvas can
move up to 2.14,/1.81 production vahes, If
no larger OEM vahves are available, Joe rec
ommends you use a good quality aftermar
ket stainkess steel vahe such as Manley, M
odon, Mondello, or Ferrea.

When it comes to the rest of the cylmder
head maching wark, Jog has more recom-
mendations. As we mentioned earlier, you
shoukdn't maching the odinder head sur
faces more than 030 for three reasons:
One, if you have non-adjustable rockers,
vour lifter pre-oad will be incarrect, Twa,
even if you do have adjustable rockers, you
run the nsk of pistordiovalve clearance whean
using a larger than stock cam. Three, re
moving excessive matenal from the cylinder
heads may cause the intake manifold to fit

improperty.

Mondello recommends you spend most of podr
tirme opening up the bowl area [the anea
immediately under the valves) and re-shaping or
teardropping the puide boss. Here three
examples are shown: A} 429 Ford, B) 350 Dids,
C) small block Chevy. if you bum unleaded fuel
in your engine, have your machinist instail
hardened exhaust seats bafore this type of
work is performed

if you have the valve guides replaced, use
only hardened steel or mehanitde iron gudes
because they wear betler, particularly with
today’s unleaded fuel (unleaded doesn't
have the same lubricity as leaded does).
These guides should contain an internal
knur to hold oil {if possible) and should be
run at O015-.002 clearance unless your
heads have a large heatl cross-over pas-
5age or siamese exhaust pors, in which
case the two closest exhaust valves should
have 0025 cearance due to added heat.

Iif vou've got your heart set on bronze
guides finers or already have them in your
heads, you should run leaded fuel (racing
gas), an octana booster, or a top enging lu
bricant like Marvel Mystery Qil. In either
case, Joe recommends you use a good
guality, positive (the type that mounts on
the guide itself) Teflon vahe saal on the in-
take side, and an umbrella-ype rubber seal



Next to bowd work, Joe says that straightening
the imtake port opening and radiusing the
pushrod side of the port is the next most
important improvernent you can make, but he
wams against matching the port to the intake
Eashket because it does not accwrately
represent where the gasket will line up once
the manifold is bolted on [see text). Hene are
three axamples of propedy re-shapod imtake
ports: A) Smiall black Chewvy: B) 455 Ok,

C) 429 Ford.

on the exhaust, as it will allow a small
amount of ol to leak past and keep the
guide lubricated. One last word of caution
on vahe guide work: Once your heads are
bolted on the engine, make sure there is at
least .100-inch clearance between the bot-
tom of the retainer and the top of the valve
guide seal to prevent cylinder head,/cam-
shaft damage.

Induction, Ignition
and Exhaust

In most Instances, the best way 1o 1m-
prove horsepower in the induction system is
with an aftermarket intake manifold such as
the Edelbrack Perfarmer, and a wellmas
saged carburetor buift by a carburetor expert
like Brad Urban’s Carburetor Shop. But if
you're a punst, and an aftermarket intake 15
out of the question, then you may consider
having the stock manifold ported or Extrude
Honed,

The Extrude Hone process consists of
an abrasive media that is suspended in a

If vou min & manual or electric choke and don't
it the car in temparatures below 40° F, Joo
recommends filing the heat cross-over passage
with Mondefle Z4 12 alloy, witich he sells in
five-pournd packages. The alloy is melted,
pouired in and allowed to handen, then ground
smooth, This prevents nearest exhaust valves
from sticking in their guides due to excessive
heat, helps valve springs iive longer {again by
reducing heat), and keaps the intake mamifoid
cooler for denser air/fuel mixture,

When choosing new valves, Joe says the
stockers are usually mone than adequate for
streat /strip duty. Should you decide to
purchase aftermarket stainless steel valves,
choose a brand that featunes an undencut stem
for increased Aow around the vatve, The valve
o the laft has stock-style stams, wihile the
vahve on the rght features an undercet stem.

clayike substance. The media is pumped
through the plenum and runners of the in-
take manifold, removing matarial in the nec
Essary areas as it passes through. This
process differs from porting in that it can
reach around cormers and deep into run
ners where a carbide cutter simply cannot
go. According to Mondeflo, an Extrude Honed
intake manifold gans 30 © 35 percent in
flow, 18 to 30 Ibt of peak torgue and 15 to
25 horsepower. The same process may
also be apphed to the exhaust manifalds as
well, for up to a 30 percent increase in
flow, As with the intake manifold, Extrude
Haning is only recommended by Mondelio
for the staunch purist; exhaust headers by
gither Doug Thorey or Hooker are always a
better choice when it comes 1o magmum
performance.

There are mary ways in which the gni
tion can be mproved as well, First, the points
shauld be discarded in favor of an electren
ic systemn, and stock plug wires should be
replaced with high-performance Tmm sup
pression plug wires, like those available



To increase compression, you may mil your
heads as much as ,0304nch withowt runming into
vahetrain probdems. If that still isn't enough, Joe
recommends using A good aftermarket péston,
such as those offered by Federal Mogui, Anas, JE,
Ross, Wiseco and Venolia. From rght: dished top
{to lower compression), flat-top |for increased
compression in engines that came with dished
pistons) and domed. The domed piston is coated
with a black dry @m lubricant, another way to

Another area you should pay attention to when
birying new valves [s the valve margin, or
thickness of the valve. When using a thick
margin, (feft) & should be ground down to 060
thick on the intake valve, and .080 thick on the
exhaust side in order fo maintain 0EM valve
spring Installed helighl. This s only critical on

Holley carbs can be improved without radical
madification. This Holley 3310 750 cfm four-barred
is shown with Moroso clear sight plugs, vacuum
sacondary quick-change kit, vacuum secondary
springs and rear metering block kit. These parts,
as well as pump cams, squirters and jets, are all
available from Holley and specialists like the

brock heads and masifold, and an Engle

Energy Team Coil can be painted black and

engines with nonadiustable valvetrains, £3ain a few extra horsepower. Carburetor Shop in Rancho Cucamonga, CA.
Cutaways reveal port
This Is Joe D C L A | myoutortreassous
engine, with intake
Mondello port on right and
extaust o kefl,
Nrﬂﬁ-rtui :::I' :I.:w* A) port roof: B) port
Jack Kennedy Au- radius; D) valve guide
tomotive. At 16, boss; E) water jackets.
he was racing at
airports and drag from Jacobs Electronics, Taylor Cable, MSD, Now you can stop feeling guilty about hot
strips across Southern California and others (hang onto the stock wires for car  rodding vour pride and joy, and go out and
in a '40 Ford coupe powered by a 303 shows If you wish). A stoclk-shaped, high-per-  have some fun!
flathead with Stromberg carbs, Edel- formance coil like MSD's Blaster or Jacobs MCR

cam. Before he was 17, Joe had ported botted into place, and amgplifiers like the MSD
and relieved more than 50 flathead 64 or Jacobs Energy Pak can be neatly wired
Fords for the finest engine bullde "y Y
that era . buliders of and hidden in a variety of places, such as
in the 19680s. Joe worlved part Ui under the dash, between the fender and
prepping heads -"d engines for Carrall splash guard. A welkmatched ignition system
Shelby's racing Cobras, Traco Engineer- can add as much as twenty horsepower 1o a
ing. known at the time for their winning mildly modified musclecar engine.
Indy and Sprint cars, used Mondello Sop as you can see, it's relatively easy to
heads exclusively. . build 100 horsepower or more into your mus-
“Back in those “ﬂ.- our shop's Clecar's engine, and no one will be the wiser,
clientsle read like a “who's who™ of .
racing greats,” Joe recalls.
By the late 1960s and early ‘T0s,
Joe Mondello's Matsubara Blown Fuel
Altered captured two national even ti-
tles and bacame the fastest wedge- Ignition systems like the MSD 6AL can

head Chevrolet, running a 7.24 @ 213
mph at the "63 US Nationals. The first
seven, six and five-second Top Fuel

dramatically improve performance on a modified
engine, especially when used with a good set of

runs and the first 200-mph runs in Top spark piug wires and cod.
Gas, Top Fuel, Injected Fuel and Fuel
Altered were all accomplished using
Mondeilo heads. :
Joe was also involved in R&D for Sources
Oldsmobile and Chevrolet. Mondello Performance Products, Inc.
Joe Mondellc's racing and high-per- ; 1103 Paso Robles St.
formance exploits span 45 years, and Dept. MCR
at age 60, he still takes pride in build- Paso Robles, CA 93446
Ing the best cylinder heads and engines If your GM musclecar uses a Quadrajet (805) 237 8808
mﬂi m::m carburetor, sending it to the Carburetor Shop i 2 FAX: (B05) 237 8814
mmmwmﬂmtnm must, Their experts can rebuild and bueprint your Send 59.00 for a complete catalog
redye it with their ColoRestore process to make heiad work for all brands.
it fook brand new.




