
Introduction to the 6-Ball Chuck System

How a brilliant centering design reshaped valve grinding precision.

“The only chuck in the world that will accurately center a valve stem and hold it so that the valve may be refaced
concentric with the true center of the valve guide.”

— Cedar Rapids Engineering Co., circa 1930

Cross-section view of the Kwik-Way 6-Ball Chuck System.

The Problem: Off-Center Valves and Imperfect Seals
In the early years of valve grinding, machinists wrestled with a persistent issue: how to hold a valve
truly concentric with its stem guide. Standard draw collet and jaw chucks could clamp a valve
tightly—but not precisely. Any bend or warp in the valve stem caused the chuck to hold it off-center.
When refaced in this condition, the valve’s sealing surface was machined to a false center,
guaranteeing leakage once it returned to the engine. To deliver consistent, compression-tight sealing,
the valve face had to be ground perfectly true to the valve guide’s centerline.

The Breakthrough: Gripping Where It Matters
The founders of the Cedar Rapids Engineering Company, creators of the Kwik-Way brand,
discovered that the valve stem is supported in the engine by two guide contact points—roughly 2½
inches apart. They realized that a chuck designed to grip the stem at those exact two points would



automatically align it on the same axis as it runs in the engine guide. From that insight was born the
6-Ball Chuck System—a design that quickly became the cornerstone of the Kwik-Way valve refacer.

How the 6-Ball Chuck Works
At the core of the system lies a hollow chuck shaft containing two sets of three hardened steel
balls—six in total—spaced 2½ inches apart. In the original design, the operator tightened a knurled
chuck body to drive tapered collars against the balls. Today, the mechanism has evolved to a more
advanced spring-and-yoke system. In this modern configuration, the collars are slid over the balls by
a yoke assembly that forces them evenly against the valve stem. The current production version uses
a push-button pneumatic cylinder that opens and closes the chuck with controlled pressure. The
update retains the precision of the original six-point contact design while providing faster, smoother,
and more consistent operation—especially in high-production environments. Each ball touches the
stem at a single point—just like a three-legged stool that always finds a stable position. This ensures
that even a slightly bent or dirty stem is forced into its true geometric center. The result: a valve held
perfectly on-axis for accurate, concentric grinding.

Why the Design Works So Well
The 6-Ball Chuck achieves its legendary precision through a few critical engineering details:

1. True Dual-Point Centering – Two sets of three-point contact grip the valve at the same points
where it rides in the guide.
2. Even Pressure Distribution – The tapered collars apply equal force to all six balls, preventing
slippage or distortion.
3. Extreme Accuracy – Every part is machined and hand-finished to within 0.0001 inch—a tolerance
so fine that warmth from your hand can cause a temporary interference fit.

Together, these features guarantee that every valve is ground concentric to its actual running center,
producing a perfectly matched seat and face every time.

Precision with a Human Touch
Every Kwik-Way chuck was built from chrome-nickel steel, hardened, ground, and hand-fitted to 
micrometer accuracy. The level of craftsmanship required went beyond automation—it depended on 
skilled machinists working under the direct supervision of the company’s founders, Mr. Hahn and Mr. 
Meister. Their philosophy was simple: build it right, measure it twice, and never compromise 
precision. That standard helped Kwik-Way earn a reputation for excellence that still defines the brand 
over a century later.

A Lasting Legacy
The 6-Ball Chuck System is more than a clever mechanical device—it’s a symbol of what happens
when practical problem-solving meets precision engineering. When seventeen manufacturers said it
couldn’t be built, the Cedar Rapids team built it anyway. Their determination produced a chuck so
precise that it remains a benchmark for valve refacing accuracy to this day.

“The valves are the heart of the motor. Unless they are accurately centered, properly faced and correctly
seated, no engine can deliver the power it was designed to give.”


