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Using Crane Cams Valve Train Checking Springs (#99881-2) in
place of the recommended valve springs enables you to check the
clearance between the piston and the valves during any point in
the engine's rotation. By checking piston-to-valve clearance you
can then determine if there is any interference, or if insufficient
minimum piston-to-valve clearance occurs. The light tension
99881-2 springs allow you to rotate the engine easily and safely, by
hand, to check for adequate clearance.

Checking for piston-to-valve clearance can be done either with a
partially assembled engine or with a fully assembled engine. If the
engine is already running and you wish to change camshafts or
rocker arm ratios, then it is advisable to check piston-to-valve
clearance. If the engine is new and is being assembled for the first
time, it is absolutely mandatory that piston-to-valve clearance be
checked before final engine assembly. If additional piston-to-valve
clearance is needed, the pistons can then be machined and pre-
pared for the final check and assembly.

Several factors can affect whether or not piston-to-valve clearance
is adequate. If the engine is running, and shows no signs of valves
contacting the pistons, then you obviously have sufficient clear-
ance. However, changing cam timing (advance or retard), using a
head gasket that is thinner than that currently being used, or
changing rocker arm ratio to a longer ratio (Example: 1.5 ratio to
1.6 ratio), or installing a different cam, then you absolutely must
check piston-to-valve clearance!

We urge you to read all of the following information. It will explain
what piston-to-valve clearance is, and how to check for this critical
clearance.

What is Piston-to-Valve Clearance?
Piston-to-Valve Clearance is the measurement of clearance
between the piston and valve at their closest point during the com-
plete running cycle of the engine. (Two complete crankshaft rota-
tions.)

What is the Recommended Minimum Piston-
to-Valve Clearance for my Particular Engine
Application?
In some professionally prepared racing engines (usually small
cubic inch, high RPM drag racing applications), where the engine
builder has complete control over every factor, less piston-to-valve
clearance than the recommended minimum is sometimes used. In
most other applications, (ET bracket drags, oval track, truck or trac-
tor pulling, mud racing, marine, etc.), the recommended minimum
clearance is .080" Intake and .100" Exhaust. Less than the mini-
mum IS NOT RECOMMENDED, and it is not helpful for either
increasing power or reliability!

When Does the Closest Point of Piston-to-
Valve Clearance Actually Occur?
The closest point of piston-to-valve clearance occurs during the
overlap cycle of engine rotation, when both intake and exhaust
valves are open at the same time.

As the piston is moving upwards, towards Top Dead Center (at the
end of the exhaust cycle), and the exhaust valve is closing,
(between 15 degrees Before Top Dead Center and 5 degrees
BTDC), the closest point of piston-to-exhaust valve clearance will
occur. Also, when the piston begins moving down (After Top Dead
Center), and the intake valve is already starting to open, (between
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99881-2 Checking Springs Shown Here Installed On Cylinder Head With
Dial Indicator Mounted.

The Degree Wheel Should Be Securely Mounted To The Crankshaft
Harmonic Balancer. Be Sure That Your Pointer Is Mounted In Such A Way
That It Cannot Be Disturbed.
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5 degrees After Top Dead Center to 15 degrees ATDC), this will be
the closest point of possible piston-to-intake valve interference.

Both phases of engine rotation, as explained above, must be
checked to determine the true piston-to-valve clearance.

Some racing engines may require either "advancing" or "retarding"
the camshaft timing from its original manufacturer's "cam card
specs" to achieve maximum horsepower and torque in the RPM
range desired. The relationship between the camshaft and crank-
shaft will also affect where the closest point of piston-to-valve
clearance occurs. Remember that the camshaft turns at one-half
the speed of the crankshaft in a four-cycle engine. If you retard the
cam timing you will lose exhaust piston-to-valve clearance. If you
advance the cam timing you will lose intake piston-to-valve clear-
ance.

We recommend that you degree-in your camshaft before you
begin checking piston-to-valve clearance.

Never attempt to start an engine when an aftermarket performance
camshaft has been installed without first checking the piston-to-
valve clearance!  Doing so can cause bent valves, bent pushrods,
broken valve springs, damaged pistons, or in some cases, total
engine destruction!

Checking Piston-to-Valve Clearance using
Crane 99881-2 Checking Springs
On most new cylinder heads you can complete the checking pro-
cedure by checking No. 1 cylinder only. On heads where valve jobs
have been performed, different valves have been installed, mis-
matched heads are installed, or any other possible change has
been made in the location of depth of the valves in the heads, it is

highly recommended that you check piston-to-valve clearance on
each cylinder!

Begin by removing the parts necessary to gain access to the valve
springs on No. 1 cylinder. (Or all cylinders if you're checking the
entire engine.)

We suggest using an on-head valve spring compressor with the
piston brought up to true Top Dead Center. Pressurize the cylinder
with compressed air. The valve springs can now be removed with-
out removing the cylinder head.

Replace the current valve springs with the 99881-2 Valve Train
Checking Springs using the same retainers and locks. Remove

the air pressure from the cylinder. Install the rocker arms and
adjust valve lash to normal running clearance. For best results,
use a 1" travel, dial indicator on a stable, adjustable holder. Adjust
the position of the dial indicator so that you can read any valve
movement as you rotate the engine by hand. Set the dial indicator
at zero when the valve is closed.

Install a degree wheel on the crankshaft or use your hub or bal-
ancer if it has been fully indexed.

Check Top Dead Center using a piston stop to verify that the TDC
mark on your indexed balancer is accurate. Now you can set the
pointer at the TDC "zero" mark. If you're using a degree wheel,
check TDC and set the pointer at the true Top Dead Center "zero"
point.

Gently turn the engine by hand in the direction of rotation until you
see the exhaust valve starting to close after being completely
open. Continue to rotate the engine. Watch the balancer or
degree wheel until you see it move to the 15° Before Top Dead
Center (BTDC) point. STOP turning the engine. Now make a note
of the reading on the dial indicator.

Press down on the valve end of the rocker arm until the valve con-
tacts the piston. Holding the valve down, make a note of the
reading on the dial indicator. The difference between these two
measurements is your actual piston-to-valve clearance at that
point.

Release the rocker arm until the pushrod contacts the pushrod
seat in the rocker arm. (Make sure that the pushrod is seating cor-
rectly in the pushrod seat of the rocker arm or your reading will not
be accurate!)  Now rotate the engine (in the same direction) to the
10° BTDC mark and repeat the checking procedure again, and
again at 5° BTDC. The closest point of piston-to-valve clearance
should be found somewhere in this range, and can be noted on
your dial indicator.

To check the intake piston-to-valve clearance, repeat the proce-
dure above on the intake rocker arm. The closest point will be
found somewhere between the 5° After Top Dead Center and 15°
ATDC points for the intake side of the engine.

Additional Uses for 99881-2 Light Tension
Checking Valve Springs
These checking springs can also be used for many other purpos-
es. These include:

1. Checking for correct pushrod length while using an
adjustable checking pushrod.

2. Checking for correct rocker arm geometry while using an
adjustable checking pushrod.

3. Checking engine valve-to-valve clearance. (Consult your
shop manual or contact your cylinder head manufacturer
for instructions regarding this procedure.)

4. Checking valve spring retainer-to-valve guide clearance.

5. Checking for rocker arm-to-retainer clearance.

If you have any problem with this product, or you do not under-
stand its correct use, contact a Crane Cams Technical Consultant.
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Note The Location Of The Dial Indicator, And That The Exhaust Rocker
Shown Is All The Way Down (Valve Open). Be Sure To Properly Seat The
Pushrod In Both The Lifter And Rocker Arm!


