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T he Olympic record for lifting is
579 pounds, which is mighly
mpressive, even for a 350-pound
human. Now consider that a racing
valve lifter, with a weight measured in
ounces, may have 1o struggle against
a 1000-pound valve spring—and that

may be the leasl of the stresses it faces.

“Supercharging, turbocharging and
nilrous require valvelrain parls that are
slronger than before,” nolec Don Weber
of Engine Pro, Wheat Ridge, Colorado.
“The OEMs now sell street vehicles
with twin turbochargers, which not only
increase pressure on the valvetrain, but
also heat. Valve spring pressure is just
one parl of the puzzle.'

“Big molors, big spring pressures, and
high rpm,” added Kerry Novak of Crower
Cams, San Diego, California, "are really
hard on these parts.”

It’s fortunate then, that "materials
and processing are always improving,”
reported Bill Godbold of Comp Cams,
Memphis, Tennessee. “Our testing and
modeling have grown by leaps and
bounds, and our manufacluring capa-
bilities have increased.”

While Kirk Peters of Lunati in Olive
Branch, Mississippi, reported “incremen-
tal evolution in all areas, including design,
malerials and quality control, lifters are
high-stress components, and it's hard to
find an area that we're not working on to
make betler and more durable products.”

Meanwhile, the long-term progres-
sion toward ever-sliffer pushrods con-
tinues: “With increasing engine speed,
we need the larges! lube size we can il
in the engine,” said Al Perkins of Manlon

Pushrods, Lake Elsinore, California.
'Valve spring pressures and rates are
higher now than they have ever been,
with larger cam cores and more lobe
lift. And with higher cylinder pressures
we see much more load on the exhaust
pushrod as it tries 10 open the valve."

Here’s how the racing aftermarket is
meeting the challenge.

Mass, Pressure & Speed

As we mentioned above, valve spring
pressure represents just one of the factors
that slress a valve lilter. Cylinder pres-
sure is also significant, although how
significant depends on the application.
Inertia seems to present the greatest
challenge of all.

Peters characterized the force appliec
to the lifter from cylinder pressure as “def-
initely a faclor that has lo be accounted
for during lifter design—bul not at the top

of the list. However, the force required 10
move all the other valvetrain components
plays a very large role in the maximum
load a lifter will see.”

“The energy in any syslem goes up with
the square of speed,” Godbold added,
“and the forces on valvetrain components
can grow even faster than the square of
engine speed, as increased deflection
takes up much of the inlended lash ramp.
With that in mind, high-speed engine
components are always going to have lo
be made stronger—while designers also
have to be very aware of mass.”

*One of the major issues that comes
with higher rpm,” Peters agreed, "is that
component weights in the valvetrain that
we normally don't worry about begin to
become a concern. When you consider
thal the energy in a system is relaled
to the velocily of ils mass squared, you
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A variety of factors influence how pushrods
and lifters operate in a race engine. Here,
manufacturers of these critical valvetrain
components discuss the latest developments
and how these parts can thrive in exceedingly

harsh environments.

can understand why it is that at higher
rom we see greal gains when we reduce
lhe mass of any valvelrain compo-
nent." Lifters need to be sliff enough *to
increase their resistance to deflection, but
also reasonably weighted, to more easily
follow the camshalt at higher speeds.”

Higher valve spring pressures can
actually help lifters more accurately follow
lhe cam, according to Jack Mclinnis ol
Erson Cams, Louisville, Kentucky. “Spring
pressuras have tenced 10 increase as a
result of the more aggressive camshafts
now in use. The increased spring load
keeps the lifter whee! in contact with the
cam lobe, which is important not only for
valve evenls, bul also lo prevent impacl
damage 1o the lilters.'

More lifters are now being DLC
coated,” added Debbie Jackson of
Precision Products Performance Center,
Arden, North Carolina, "particularly for
drag racers who are running much higher
spring pressures, and in classes where
stee! valves are mandated.” On Lhe other
hand, “lighler valvelrain componenls have
allowed cam grinders to be more aggres-
sive in their designs and reduce valve
spring pressure.”

Even so, as a cause of “lifter issues,”
said Peters, “valve spring pres-
sure lakes a back-
seal” lo valvelrain
mass. High-force valve
springs aren’t s0 much
the cause of lifter issues
as they are indicative
of a heavy valvetrain. “If
you consider thal the lifter
has lo lollow the cam, and is the one
part other than the cam that has to
support the mass of all the other
valvetrain parts, you can see¢
that the mass of the entire
system is what accounts for
most of the load applied to the

lter. In a syslem where you may
have 130 pounds of seal pressure and 370

By John F. Katz

pounds of open pressure, the lifter may
aclually see 3000-4000 pounds of force
applied lo it through he inerlia loading that
is required 1o move the valvetrain at high
speed. So spring loac and lifter load are
connected—just not for the reasons one
might have thought.”

“There are basically two schools of
thought, * Godbold said. *One is 1o make
all of lhe valvelrain componenls as robust
as possible, and then use very high open
spring 'oads o control dynamics. The
other school wants to keep the spring
loads as low as possible, and drastically
reduce the mass of all other system com-
ponents to aliow higher speeds. Typically,
lhe besl path is a combinalion of being
extremely mass conscious while increas-
ing the system sliffness and strength as
much as possible.”

Scott Highland of Xceldyne and X2 in
Thomasville, North Carolina, cautionec us
not to obsess over rpm—at least not in the
lraditional V8 segments. “Engine speed
has nol skyrockeled in pushrod engines
in recent years,” he said, adding that it is
more important to see “the valvelrain as
a complete system. Most people want to

Pholo courtesy ol Engine Pro. ’
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For more than 10 years, Top Street
Performance has been providing
our customers top quality parts
for American muscle cars, It's

our experience and partnerships
that have enabled us to provide
products of utmost quality at

affordable prices.
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So whether It's a classle rebuild or

an LS swap...make TSP your parts

provider of choice. Call and speak

JMBOMN-TCA

to one of our knowledgeable sales
staff to get setup today.

15050 Shoemaker Ave.
Santa Fe Springs, CA 20670
T: (866) TSP-2988

www. topstreetperformance.com
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