Duntov Motor Company

Caliper School

I get emails almost every day on the subject of ‘new’ O-ring calipers. The fact is
they are not new at all. Only the marketing is new.

There is no requirement in the patent office that an idea has to have merit, only
that the application be unique. In my opinion, for C-2 and C-3 Corvettes that are
driven on the street, O-ring pistons are an idea without merit.

I have condensed the following from a 20-page engineering paper written by Zora
Arkus-Duntov and copyrighted by the Society of Automotive Engineers in 1982.
Direct quotes are indicated:

There are three disc brake design types, each with their own unique
advantages and disadvantages. The C2-C3 caliper is a floating piston
design. The other two types are floating caliper and floating disc. (The C4
caliper is a floating caliper design, and has O-ring seals.) As you can see,
the common factor is that something has to float in all three disc brake

types.

Floating piston-type brakes (like the C2-C3 brake system) must address
piston knock-back resulting from deflections generated primarily from
cornering forces.

The C2-C3 brake system was designed with a feature known as a ‘constant
contact shoe’. The brake pad floats on the surface of the rotor (at a friction
loss of approximately .8 HP at 100 MPH) in order to reduce response time
and increase pedal pressure reserve. This float is a delicate balance
between the lip seal and the spring behind the piston.

“...it has been found to be necessary that the piston be free to follow the disc. This
is accomplished with the spring urging the piston toward the disc. This spring force
must be light enough to avoid a dragging situation. In turn, the seal friction must be
less than the spring force. A lip style seal satisfies this requirement and provides
complete freedom from the piston knock-back problem.”

The reduced piston to wall clearance inherent with the O-ring design (when installed in a
floating piston caliper), eliminates what Duntov said was necessary. Obviously, the O-ring
piston is not free to follow the disc (rotor). The designed-in balance between the lip seal and
the piston spring is completely ignored with the aftermarket O-ring pistons. When cornering
forces cause spindle deflection, the brake system is put in a bind. As Duntov said, lip seal
pistons have the clearances necessary to eliminate this bind and piston knock-back. O-ring
sealed pistons do not, and are subject to sticking in the bores unless the caliper in which they
are installed is a floating caliper design.



Here is a graphic from the SAE report:
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Fig. 22- Pedal travel comparison. Constant contact lining
versus retracting lining

The floating shoe feature is a safety, as well as performance advantage. Only 5 thousandths
of an inch retraction (of the pad from the surface of the disk) equals an inch of pedal travel and
410 PSI of pedal pressure reserve. The C2-C3 brake system was designed to rely on that 410
PSI pedal reserve, which is not available unless the pad is floating on the surface of the disk.

Bottom Line: If your Corvette is a static display show car, O-ring calipers are a good option. If
you drive your Corvette, stick with Duntov’s design. If you drive your car only once a month,
just depress the brake pedal every couple of weeks, and your lip seals should be leak free for
at least a decade.

Best Regards,
Alan

Visit us at http://www.duntovmotors.com



