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WHY DID GENERAL MOTORS USE FLEXIBLE COUPLING ASSEMBLIES? 

These are the reasons why General Motors vehicles use a flexible coupling assembly with a laminated rubber disc and stop pins, etc and do not directly couple the steering column to the steering gear by means of a single universal joint.

The flexible coupling serves a couple purposes:  

One, because you are steering through a laminated rubber disc, there is a degree of isolation from steering system and engine compartment noise.  

Two, the rubber disc also provides tactile vibration isolation from harsh tire and road feedback.  

Third, the flexible coupling is used to accommodate the small design angle of the steering column meeting the steering gear input shaft.  

Fourth, it can take up a minor amount of misalignment of the steering column shaft to the steering gear input shaft.  This misalignment can be from the steering column installation; movement of the body relative to the frame under driving conditions, settling of the body relative to the frame over time and miles.

Fifth, it can take up a minor amount of axial displacement between the steering column and the steering gear input shaft.  This axial displacement can be from the same conditions as the number four.  

Sixth, provide an electrical grounding path from the steering column shaft to the steering gear (and frame) for the horn ground.

The first two reasons probably are not a great concern for a Corvette owner (i.e. engine noise and road feel).  

As I remember the actual design angle between the steering column shaft and the steering gear input shaft is about 1 or 2 degrees.  The flexible coupling was designed for 5 degrees.  Universal joints easily take up 10 degrees or more of angle. 

Being able to accept a minor amount of misalignment and/or axial displacement is important.  The AIM sheets and the Chevrolet shop manual have a very specific installation and assembly method called out to align the column to the gear.  They called it a Mandatory Assembly Sequence.  (The OEM type flexible coupling assembly has orange plastic alignment spacers to assist in the procedure.  The spacers are discarded after every thing is assembled and checked.)  After completing the column installation, you can inspect the flexible coupling and note if the stop pins are central in the steering column flange slots to determine proper alignment.  

Also there is a "flatness" called out in the installation sheets for the flexible coupling disc and stop pins to determine axial alignment.   

A single universal joint has no provisions to take up any misalignment or axial displacement.  If the steering column and the gear are not closely aligned, a very large side load can be placed on the column lower steering shaft bearing.  (Note, on steering systems with more than one universal joint, there are no alignment concerns.)

On vehicles with energy absorbing steering columns, (1967 and later) axial location is probably not of extreme importance. 

Overall, we were most concerned about long term durability of the steering column lower bearing from side loading. 
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