
POWER & PERFORMANCE IINSTALL

Spring Fling
New valve springs worth 20hp
or more!

Ilerforrnance is all about pushing the envelope. As

2r ^shafts become more aggressive inthe search for

I more powet these lobes make life increasingly difficult

for valve springs. This may seem like a problem only for drag

racers spinning stratospheric-rpm small-blockg but this situation

applies even to everyday street engines. Valve float and loss of

valve control can happen even at conservative engine speeds.

Moss Hysterio

The valve springls only job is to control the valve. This means

thatthevalve should open and close onlywhenthe camshaftsig-

nals the valve to do so. Roller cams drastically increase accelera-

tion rateq especially compared to flat-tappet lifterg which

means that the valve spring must control a mass that is now

moving much quicker at the same rpm. That might seem like a

simple thing but keep in mind that the rocker-arm ratio also

multiplies the acceleration rate of the valve. On the opening side

of the lobg the valve accelerates up to its greatest speed and then

must start decelerating back to zero velocity at maximum valve

lift Then, the valve must begin to closg accelerating up to a

given speed and then back to zero again as the valve closes. All of

this has to happen very quickly, especially at high rpm.

All of this sounds fairly simple-and for stock engineq it is.

But as we add variables like increased valve train weight and

engine speed, the situation changes drastically. As engine speed

increases, the valve must open and close in a shorter period of

time. What is easily accomplished at ]000 rpm must be com-

pleted in half the time at 0000 rpm. At 6,000 rprr! an intake

valve must open and close 50 times a secondl Again, if the valve

spring is designed, installed, and used properly, this is usually not

a problem. But considerwhat happenswhen we add weight into

this equation with a larger valve. Simple physics tells us that

heavier objects require more force to accelerate, just hke a heav-

ier car requires more horsepower to accelerate. Adding larger

valves means the valve spring must control additional weighg

more than likely at higher engine speeds.

Here's the rub. Bump the valve spring pressure up to

increase controf and that additional load pushes down on that

little piston inside the hydraulic lifter. At higher engine speeds,

the acceleration loads are so great that the lifter is no longer

able to maintain the oil in the lifter cavity, pumping the lifter

down. This creates excessive lash and lost valve lift that quick-

ly kills power. So, there is a limit to the amount of valve spring

pressure we can apply to control this heavy valve train. Of

course, we could bolt in a new mechanical roller camshaft,
but that's an expensive solution. Since \r'e can't increase the
sprirs load with a hydraulic lifter, the more elegant solution

is to ldduce valve train weight.

Weight Wolchers

Racingcngine builders have known for decades that
lighter valve train components allow higher engine speeds
without loss of valve control. The key is to reduce weight on
the valve side of the rocker arm, because the rocker multi-
plies the lobe acceleration rate by the rocker ratio. This is the

idea behind titanium retainerq valve springs, and ultra-light-

weight titanium valves. All of these are excellent ways to
reduce the mass of the valve train parts that must be acceler-

ated, but they are also very expensive, and for the most part,

raceonly solutions. But let us consider the valve spring itself.

For several years, GM has employed a beehiveshaped spring

in the LSl engine. This spring's ovate or oval wire provides more

lift without increasing the spring height It also has a variable

rate, meaning that when first compressed the spring operates

with a lower spring rate and progressively becomes stiffer asthe
smallerdiameter windings compress into the larger coils. Most

importantly, the beehive shape reduces the weight of the
spring. This is a critical poin! because coil springs must use a

certain amount of their pressure to control themselves. So, if we

reduce the mass of the spring more of the spring pressure

should be available to maintain control of the valve, and it may

be able to accommodate a higher engine speed. The beehive

shape also uses a radically smaller and lighter retainer. This is

F&P Winter 2005

l so  l

COMP fueltiuerM ualue springs reduce harmonics andweight



important because we're reducing the
mass at the top of the spring which
reduces lateral leverage as well. Keep in
mind that the top of the spring travels
much greater distances and is subjected to
greater accelerative forces than the bot-
tom of the spring.

Vqlve Floot
Before we go any further, it's impor-

tant to define what we mean by loss of
valve control. This is most often referred
to as valve float because the common mis
conception is that the lifter launches
itself off the nose of the cam. \Mhile this
can and does occur, the more common
result of a loss of valve control is when
the valve bounces as it approaches the
seat. Generally, this will happen to the
intake valve first because of its greater
weight. This results in a loss of engine

power because cylinder pressure is
pushed back into the intake manifold
instead of remaining in the cylinder. The
biggest problem is identifying when the
power loss occurq because it may happen
a few hundred rpm earlier than what is
considered normal for a given application.

Classic valve float is usually accompa-
nied by a dramatic loss in power and an
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This is the new PN 26120 beehiue springfrom

COMP Cams@ that we used in the 454 H.O.

Rat test Note that the top of the springis small-

er, which reduces springweight, and drastically

reduces the weight of the retainer.This allaws

more of the springlnad to control the rest of the
ualue train as opposed to usingthat load to con-
trol the sping.

obvious misfire, but most engines are
already suffering power loss from valve
float before it becomes audibly noticeable.

This is what happened to our big-block

and rvhy our engine picked up significant
power at the top end of the curve.

Don'l Freq Oul
Most springs are rated for a certain load

at a given installed height. That load is the
pressure imparted on the valve to control
it. Historically,load has been the main fac-
tor in matching a spring to a valve trairy
but given all the variables of rocker ratios,
valve train rveighg pushrod deflection,
and a couple of dozen other items that
affect valve operation, it's easy to see that
matching a spring to a cam lobe and valve
train requires much more data than just a
load rating. Much of this has to do with
what is called a spring's natural frequency.

Weighing the indiuidual components quickly

identifies the aduantage that the conical spring

has ouer the standard singb spring. As our

sidcbar illustrates, the top half of the conical

springis 57 percrnt lighter thnn its pNgli

counterpart

Durotion
(@ 0.050)
230'
236"

Spring Specs
Spring

9l  l -16
Single wire
w/domper

26120
BeehiverM
spring

we compored the top holf welght of eoch spring plus the weight of the
retoiner to illustrote fhe odditionol mos of the normol volvespring versus the
beehive spring. We odded the weight of the retoiner to holf the weight of eoch
spring. This reolly isn't foir to the beehive (the weight would octuolly be less
becouse the top holf of the spring would be lighter), but the difference
between the two systems is stillsignificont:

'Awl.9ll spring + retoiner + locks = 99 groms
)4 wt. Beehiveru + retoiner + locks = 63 groms

This is o 57 percent increose in moss thot the stondord spring must monoge
compored to the beehive spring.

Cam Specs
we equipped the 454 H.o, Rot mofor used for ourlest mule with o coMp

Coms@ Xtreme Energy hydroulic-roller comshott (PN XR-282HR) using foctory
hydroul ic-rol ler toppefs.
Advertised

Durotion
fnloke 282"
Exhoust 288"

Free Outside Seot Open Coil Welght
Length Dio. Lood Lood Bind Spring Ret. Locks
2.34 1.525 130 @ 340 @ 1.200 tr7 3q 7

l.9m 1.350 |

2.50 16() @ 355 @ 1.085 98 7 7
t.850 1.300




