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	Application Method Sheet

Method Sheet Category: 

Point Location & Diameter of 2 Cone Intersection 

	Point Location & Diameter of 2 Cone Intersection
Application Description

This application will describe how to get the intersection of two cones, interior or exterior.  
Setup

· Make sure the arm and part are stable with no movement between either.
· This application will work with any probe setup minus the LLP.
Alignment

· Not required 

Measurements

· Start by measuring a plane on the top of the part.  Go to Measure<<Plane.  Gives you M_PLANE001.
· Measure a circle on the inside or outside diameter, what ever is required.  Gives you M_CIRCLE001.  

· Measure a planar point on the top of the part.  This point will become your “X axis”.  So take the point in a repeatable area or near the area where you want the cone to cone intersect measurement to take place.  Gives you M_PLNPNT001.
· Now you need to make your “X axis” line.  Without an alignment, this actually becomes your section cut on the part.  Go to Construct<<Line<<2 points 2 offsets.  Use M_CIRCLE001 for the first point, M_PLNPNT001 for the second point, M_PLANE001 for the plane.  Use 0 for the offsets.  Gives you C_LINE001, but rename to C_AXIS or something similar.  I will use C_AXIS001 for this method sheet.
· Now you have your plane, line, and point.  You can build a 321 alignment if you like, but it isn’t necessary for this application.
· Measure the two cones on the part.  Measure as much as the cone as possible.  Using around 12 points for repeatability.  Gives M_CONE001, M_CONE002.

· Now you need to take 4 comp-off points on the cones.  Take the points in this order.  The first point should be near the top of the first cone.  The second point should be near the bottom of the first cone.  The third point should be near the top of the second cone.  The fourth point should be near the bottom of the second cone.  See figure 3.  Gives M_POINT001, M_POINT002, M_POINT003 and M_POINT004. 
· Now you need to construct parallel planes through the four comp-off points.  Go to Construct<<Plane<<Parallel.  Use M_PLANE001 for the plane, and M_POINT001 for the point.  Repeat for M_POINT 2-4.  This gives C_PLANE001, C_PLANE002, C_PLANE003 and C_PLANE004.  See figure 4.
· Construct circles where the planes and the cones intersect.  Go to Construct<<Circle<<Plane Intersect.  Use C_PLANE001 for the plane and M_CONE001 for the feature.  Repeat using (C_PLANE002, M_CONE001), (C_PLANE003, M_CONE002) and (C_PLANE004, M_CONE002).  Gives C_CIRCLE001, C_CIRCLE002, C_CIRCLE003 and C_CIRCLE004.  See figure 5 and 6.
· Now you need to construct lines on each constructed plane.  Use the line you originally made for the “X axis” or section cut.  This puts a line exactly in the center of the part on each plane.
· Go to Construct<<Line<<Plane Project.  Use C_AXIS001 for the line, and C_PLANE001 for the plane.  Repeat for each constructed plane using (C_AXIS001, C_PLANE002), (C_AXIS001, C_PLANE003) and (C_AXIS001, C_PLANE004).  Gives C_LINE001, C_LINE002, C_LINE003 and C_LINE004.  See Figure 6.
· Now you have the constructed circles and lines that are on the constructed planes.  Since all three (plane, line and circle) are all on the same plane, you can construct points that intersect the circle with the line.  This gives you a constructed point that lies exactly on the surface of the cone.
· Go to Construct<<Point<<Line/Feature.  Use C_LINE001 for the line and C_CIRCLE001 for the feature.  Repeat for each of the three remaining levels.  (C_LINE002, C_CIRCLE002), (C_LINE003, C_CIRCLE003) and (C_LINE004, C_CIRCLE004).  Gives C_POINT001, C_POINT002, C_POINT003 and C_POINT004.  See Figure 6.
· Now that you have your four points on the surface of the cone in a strait line, you can construct lines between the points creating lines.
· Go to Construct<<Line<<Best Fit.  Use C_POINT001 and C_POINT002 to make the first line.  Make sure you uncheck the option to put the line on a plane, you want this in 3d space.  Repeat for C_POINT003 and C_POINT004.  Gives C_LINE005 and C_LINE006.  See Figure 7.
· You now have the information needed to get the intersection point of the two cones.  
· Go to Construct<<Point<<2 Lines.  Use C_LINE005 and C_LINE006.  Gives you C_POINT005, one of your Answers.  However, most of the time they also want the diameter at that point.  To get that, more constructing is needed.
· Go to Construct<<Plane<<Parallel.  Use M_PLANE001 for the plane 
· and C_POINT005 for the point.  This will put a plane parallel through your new intersection point.  Gives C_PLANE005.

· Now you need the diameter, go to Construct<<Circle<<Plane Intersect.  Use the C_PLANE005 for the plane and M_CONE001 for the feature.  Either M_CONE will work however.  Gives C_CIRCLE005 which is usually the answer they are looking for.  Now you can dimension anything else the print might ask for.
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