
1 

 

Wheel Alignment Basics Explained 

Joe Fisher 
This brief article is not meant to teach someone how to align the front steering/suspension but to explain the 

three basic specifications that are set during a standard wheel alignment.  It was explained to me by an old-timer 

back when I wasn’t an old-timer. This article is not vehicle specific and the basics can apply to all cars. I will 

not get into four-wheel alignment (as required for C2 Corvettes) in this article. 

 

Toe-In, Toe-out: 
“Toe” is a condition where the fronts of the tires are either pointed in toward one another, or pointed away from 

one another in a horizontal plane measured in a fraction of an inch.   If your toes are pointed toward each other 

then that is toe-in, if they are pointed away from each other then it is toe-out. So, if your tires are pointed 

inward you have a toe-in condition and if pointed outward then you have a toe-out condition. Normally, you 

want 1/16” to 1/8” toe-in.  A misadjusted toe setting will cause rapid tire wear and will sometimes cause tire 

squeal. If they are severely out of specifications the vehicle can become “darty” and the tire tread will become 

feathered. 

 

 

 

 

 

 

 

 

 

 

 

 

Camber:  
“Camber” is the tilt of the top of the tire, in a vertical plane toward or away from the engine; it is measured in 

degrees.  If the top of the tire is tilted outward, it is called positive camber, if it is tilted inward, that is negative 

camber. 

 

A poorly adjusted Camber setting will cause the tires to wear on one edge only. If you ever saw a car that has a 

raised front end, the tire normally goes toward negative camber. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Fig. 1 

Fig. 2 
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Caster: 
“Caster” is the most misunderstood part of an alignment. If you draw an imaginary line through the upper and 

lower ball joint and measure it in degrees (from the vertical), you are determining the caster setting.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Some analogies to describe positive and negative caster: 

 

Picture a shopping cart’s front wheel (below left), the wheel’s axle lies behind the pivot and, when you push the 

cart; the wheel always follows. This is called negative caster.   

 

Now, picture a bicycle fork (below right), its wheel axle is in front of the pivot point and, when you ride your 

bike and take your hands off the handle bars, the wheel tracks straight.  It wants to stay forward – this is 

positive caster. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Now, draw an imaginary line through the pivot point and the axle and imagine the axle is the lower ball joint 

and the pivot is the upper ball joint. In the case of the shopping cart (left), the line slopes front to back which is 

negative caster, and on the bicycle (right), it goes back to front which is positive caster. 

 

If the upper ball joint is directly above the lower, you have zero caster. If the upper ball is more toward the rear 

of the car than the lower you have positive caster.  

Fig. 3 

Fig. 4 
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Keep in mind that negative caster wants to “follow” and positive caster wants to “track”. Thus the car will 

“pull” toward the side that has the lesser amount of positive caster. 

 

This is why my mentor always told me to put ½ degree more positive caster on the right side then left to help 

counteract the crown in the road which wants to pull the car towards the curb. 

 

Caster causes the car to pull to one side if all else is set up OK. 

 

Also, I had cars with too much negative caster which caused the steering wheel not to center itself after 

making a turn. 

 

C-1 Corvettes use a pivot pin (see figure below) that is threaded on each end and has an eccentric in the middle 

to adjust the camber and caster. It is held into the knuckle support (7) by a clamp bolt (3). Each control arm 

bushing (2 & 5) is threaded over each end of the pivot pin (4) as they are threaded into the control arm (1). As 

the bolt is turned, it moves the upper knuckle support forward and rearward to adjust caster and also moves the 

spindle in and out to adjust camber. 

 

The ST-12 (1953-1962 Corvette Servicing Guide, Section 3 – Front Suspension) goes into more detail on 

this adjustment (See below). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Photo courtesy 
of John Hinckley 

Fig. 5 

Fig. 6 

REMEMBER: You must 

remove the grease zerk to 

get to the Allen wrench 

insertion to make the 

adjustment.  Also, the 

clamp bolt at the top of the 

spindle support must first 

be loosened or you can’t 

turn the pin to make the 

adjustment. 
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Here is the upper control arm with the bushings and pivot pin installed.  

1. Grease fitting hole were the Allen key is inserted to turn the pivot pin. 

2. The control arm. 

3. Knuckle Support (#7 in ST-12 drawing above) 

4. Clamp bolt (#3 in ST-12 drawing above) 

 

 

Joe Fisher 

plaidside@hotmail.com 
  

Fig. 7 

Fig. 8 
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Diagram from the ST-12 (Front Suspension 3-3) illustrating the various terms regarding wheel alignment.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Specifications from the ST-12 Service Manual: 
 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 

 
 

 

 

 

 
 

 

 

  

Fig. 4 – Caster and Camber Diagram (ST-12 Manual) 
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Some Corvette Forum comments from John Hinckley & Duke Williams re: C1 wheel alignment: 

 

SWCDuke 
“If you believe the wheel alignment of your car is satisfactory now, the only thing you need to do with radials is 

reduce the front toe-in to about 1/16" total. 

The instructions for this should be in your ST-12 shop manual.” 

Duke 

 

JohnZ 
“When you do take it to the alignment shop to make sure it's correct, be sure and take your ST-12 

manual with you, as I guarantee there will be NOBODY there who even knows where the adjustment is or 

how to get to it (take an Allen wrench with you, as they won't have one of those either). Also, don't let 
them center the steering wheel with the tie rod adjusters - C1 steering wheel centering is done at the drag 

link between the pitman arm and the "third arm", not at the tie rods (they won't know that either). There 

is also a steering gear "high-point centering" procedure to do before the steering wheel centering 

adjustment is made, which they also won't know about. All of this is explained (with photos) in the ST-12. 

As Duke said, don't use the "book spec" for toe-in, as it's for the old bias-ply tires - with radials you 
want between zero and 1/16" total toe-in.” 
 

Here is the information from the ST-12 referred to by Duke above: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PDF layout by Dave Zuberer (DZVette) 

See ST-12 Info below. 
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