
The pushrod and its role in the valvetrain is
an often overlooked, yet vital piece in the puz-
zle of high performance. It is the translator of
cam and lifter movement to the rocker arms
and valves. Bridging the gap between the two,
the pushrods are held responsible to deliver
the exact orders of the camshaft without flex
or deviation. 

Most factory-style pushrods were construct-
ed with a welded-on ball tip on each end of the
rod. At the tip of the balls is a small hole used
for oil transfer and lubrication to the where the
pushrod meets the underside of the rocker arm.
There have been numerous changes made by
aftermarket companies to further improve on
the design for specific applications. Although
they are all basic in form, there are many facets
to the selection of the right pushrod for any
high performance motor. 

Let’s first take a look at valvetrain geometry
and its effects on the function and performance
of your engine. When installing a new set of
rocker arms or pushrods, it is crucial to obtain
the proper working geometry in the valvetrain to
maximize your engine’s power potential and
reliability. There must be ample clearances for
all moving parts of the valvetrain. 

Tech Tips

Tools: standard socket set, Allen wrench set (if needed)
Cost: approximately $50-$200

Tip: Always double-check your installation by rotating the motor by
hand and inspecting for problems. Do this prior to starting the engine.

Tinware: full set of pushrods and assembly lube

Performance gains: Installing the correct length pushrod
will not only allow for maximum performance of your engine, but it also
protects and extends the longevity of the valvetrain.

Time: 2 hours

VALVETRAIN: PUSHROD SELECTION 
AND INSTALLATION

In this case, the rela-
tionship between the
rocker arm tip radius
and the valve stem tip
will ultimately determine
the right geometry for
your application. Ideally,
as the valves open and
close, you want the tip
of the rocker arm to be
square on the tip of the
valve stem through its
full range of motion.
However, this is not
entirely possible, seeing
how the rocker arm
tracks in a slight arc
across the tip of the

valve upon opening and closing. At zero lift
(when the valve is fully closed), the rocker tip
should sit just a tad offset toward the rocker arm
fulcrum (intake side of the motor). At the mid-lift
point, the rocker should reach its maximum trav-
el across the stem centerline– this time on the
exhaust side of the motor. As the valve continues
to open, the tip of the rocker arm will then
sweep back across the valve stem to approxi-
mately its original position. Although you may
not be able to nail it exactly, use this as a gener-
al guideline when setting things up. You at least
want to maintain the rocker arm contact point in
the middle third of the valve stem tip. If the rock-
er repeatedly strays too far from the centerline of
the valve, it can result in a number of serious
problems– ultimately robbing power and
destroying your valvetrain.

And what could cause such problems? Well,
just about any modification made to the existing
top or bottom end of a stock motor. The most
common amongst these would be installing a
larger camshaft. Many car crafters try to stuff the
largest, craziest cam they possibly can into an
otherwise stock or mildly built motor and expect
everything to work seamlessly. Wrong! There are
many factors and variables to take into account

Photo #1: As you can see, the pushrod slips right down in its
designated slot through the cylinder head, connecting the
lifter to the rocker arm.

when selecting a camshaft, as it alone affects
just about every other component in the system.
In addition to cams, changing the head gasket
thickness, installing longer valves, milling of the
block and heads, and changing rocker arm
ratios can all easily change the working geome-
try of your motor.

Fortunately, correcting such problems on a
stud-mounted adjustable valvetrain is fairly sim-
ple. This brings us to the current topic of
pushrods. With the help of aftermarket camshaft
companies today and the use of adjustable
“checking” pushrods, finding and pinpointing
the right geometry angles for your motor has
become relatively painless. By using a checking
pushrod, you are able to adjust the length of the
installed rod to see exactly where it places the
rocker arm in relation to the valve stem tip (not
to mention other clearances as well). Once the
correct length has been determined, you can
now select the pushrods needed for the job. 

In certain high performance applications, the
use of pushrod guideplates is recommended.
Under high RPM load, pushrods have a tenden-
cy to flex. Typically bolted underneath a screw-in
rocker stud, the rigid guideplate slightly narrows
the traveling channel of the pushrod. If the
pushrod begins to flex, it will hit the guideplate
and cease bending. Keep in mind this could cre-
ate metal to metal contact inside the cylinder
head. The use of hardened pushrods and guide-
plates is a must to avoid an unwanted shower of
metal shavings in your engine!

With all of the preliminaries out of the way,
the actual removal and replacement of the
pushrods is basic. They simply drop down the
designated slot in the cylinder head and are
seated on top of the lifter (see photo). Done!
Always follow manufacturer’s specs on the
prepping and pre-lubing of any valvetrain com-
ponent. Once installed and with the proper
valve lash or preload set, turn the motor over
by hand, allowing the valves to fully open and
close. Inspect operation for any problems or
clearance issues.
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