Camshaft Terminology
First of all, we will look at:
Base Circle, Lift, Ramps, Duration and Duration @ .050 Lift
In this issue of Tech Tips (December 20, 2007) we'll go into little detail, as we don't want to confuse those that are new to the camshaft.  
Base Circle
Also called the Heel.  This is the point where no lift is generated.  Directly opposite are the opening and closing ramps that lead to the opening and closing flanks on the intake opening side and intake closing side.  This is where the cam accelerates the valves to full lift, and how fast it will close the intake valve to trap the fuel mixture in the cylinder.  (see diagram)


Lift
Lift is the height the camshaft raises the lifter off the base circle to the tip of the nose.  The areas between the nose and base circle must be engineered to raise the lifter quickly, but very smooth @ a specified rate.  (The speed at which the lifter is raised is often over looked, but plays a major role in camshaft performance.  This will be explained in more detail, in later Tech Tips.)
Ramps
When the lifter starts coming off the base circle, the first contact is the opening ramps.  Most people think that only mechanical cams need these ramps, but they are needed for hydraulic cams also.  Back in the day of mechanical cams, they were called "quieting ramps". (The first "patented", dates back to the 1920's.  Camshafts have come a very long way since then.)  The ramp area of the camshaft lobe brings the lifter off the base circle at relatively low velocity to keep shock loads to a minimum. Then the lifter accelerates over the opening flank to the nose, reaching maximum lift point, where velocity reaches zero.  As the lifter rides over the nose, velocity once again speeds up.  As the lifter rides over the closing flanks it again slows as is reaches the closing ramps and sets the valve back on the seat.  (These ramps are designed for both quiet operation and long life.)
Duration
Duration is the time that the valve is off of the base circle.  (According to S.A.E., Society of Automotive Engineers, duration of hydraulic lifter cams should be rated by establishing the timing point baseline at .004-in., cam lift.  Assuming a 1.5:1 rocker arm ratio.)  However, it is common practice for cam grinders to juggle the numbers from .006 to .008-in.  Therefore the ".050-in. lift thing" came along. 
Duration-at-Fifty
Duration @ .050-in. lift is also called "net duration".  This is simply the number of degrees @ which the lifter is raised .050-in, or more, off of the base circle.  Many cams with widely varying advertised durations are almost identical when profiled at .050-in. lift.  
In future issues of Tech Tips, I will go into more detail on each subject. 
For any questions, please send me an email using the form at the bottom of this page.
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