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How to create a seven sphere Chinese ball using the Conestoga 
Chinese Ball Kit. 

 
 

Laying out the center points:  Start by creating a 2.625” ball from tight grained wood. The ball must be accurately 
turned to ensure the layout of the holes is evenly spaced and to eliminate vibration during the cutting process. The 
diameter of the ball should be within 0.020 overall. 
 
There are several high-quality sphere cutters available including the Sphere Jig by Vermec and the Perfect Sphere™ by 
Carter Products.  There are also several online instructions on building your own cutter; however, accuracy is essential for 
the creation of Chinese ball. 
 
The Chinese ball will be a polyhedron with 12 equally spaced and centered facets (dodecahedron).  The laying out of the 
12 points will be the most difficult task in the construction of the ball and accuracy (and patience) cannot be too strongly 
emphasized.  The geometry of the Chinese ball is an Icosahedron inside of a sphere.  The points for the 12 primary holes 
are where the points of the Icosahedron touch the surface of the sphere.  Here is the formula: 
Side of Triangle = s 
Side of Triangle = Diameter of the Sphere (2.625”) divided by the square root of (Phi)² + 1 and Phi = 1.6180337 
(Phi)² = 2.6180330543 
Square root of (Phi)² + 1 = 1.902112787 
S = 2.625 divided by 1.902112787 = 1.3800 
S = compass setting for the layout of the 12 holes. 
Use a caliper to measure the diameter of the ball to the nearest thousandth and use that figure as ‘S’ in the formula above 
to determine the setting for the compass for the layout of the 12 holes. 
 
A double-hinged (bowlegged) compass is recommended.  The double-hinged Geometry Compass sold by Blick (Blick # 
56011 1002) for $10.79 is ideal.   Start off by marking a point in the end grain of the ball.  This will be point 1. We will 
assume the ball is an accurate sphere of 2.625”; thus, the compass setting will be 1.38”.  From point 1, scribe a circle 
around the surface of the ball. Mark a point on the circle and divide the circle into equal arcs. If the last arc does not cross 
over the initial point on the circle, it indicates the compass was not correctly set, the diameter of the ball is not correct, 
or the compass pin was set too deep in the ball. Erase the circle and arc points, readjust the compass and reapply the 
steps from point 1 to obtain 5 equally spaced points on the circle. Once the 5 points are equally established on the circle, 
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scribe an arc from each point to obtain additional intersecting points on a second row to form points number 7 thru 11. 
Then from those intersections scribe arcs to locate point 12.  This is where the exasperation sets in.  Point 12 should be 
the exact intersection of the arcs from points 7 thru 11; however, it’s not unusual to find these arcs do not intersect in the 
same location.  
This is where the ‘fudge factor’ comes in and one must locate the point of the 12th hole by finding the center between the 
various arcs.  From there, make minor adjustments to the compass and make minor adjustments to points 7 thru 11 and 
from those new points follow back to holes 2 thru 6 and on to hole number 1.   By ‘fudging’ the centers, you can establish 
equal spacing between the holes and make up for any inaccuracies in the ball diameter or compass settings.  This may 
sound like a lot of bother; however, the accuracy of the spaces between the holes depends on the accuracy of their 
locations at this point in the process.  Remember, you can erase and move points, but you can’t move holes after they are 
cut. You might want to keep this compass setting on a sample piece of material for future reference. 
 
Once you are satisfied with the location of the points, take a sharp scribe and make a slight impression at each point.  
Number the points with number 1 and 12 at the opposite ends. This will be used to center each hole in the chuck later in 
the cutting process.  Also scribe a 1” diameter circle around each hole to serve as a guide in the cutting process. The 1” 
isn’t an absolute and may be slightly increased or decreased as desired.  The only consideration is to ensure the hole is 
sufficient to allow the cutters to intersect the cuts in the adjacent holes to ensure the inner spheres will be cut free. 
 
As an option you may elect to mark the location for the 20 secondary holes (points) which are often referred to as satellite 
or constellation holes at this time.  These points are the centers of the triangles forming the surface of the Icosahedron.  
To mark their location will again involve a little ‘fudge factor’ Each point will have 3 adjacent primary points.  From these 
points, adjust the compass and strike arcs. Continue adjusting the compass until the 3 arcs intersect each other.  Using 
this final setting, scribe the arcs between all primary points until all 20 points are identified. 
Now the hard part is completed, and the fun part starts. 
 
Lathe, chuck, and tool setup:  After cleaning out the Morse taper, install the Chinese ball chuck using the drawbar 
and washer to ensure the chuck is secure in the Morse taper of the headstock.  Do not overtighten the nut on the drawbar.  
It does not take much to hold the chuck very securely. Secure the tool post in the tool holder platform and place the 
locking collar on the post.  Leave the collar lose at this time. Mount the platform in the lathe’s tool post holder. Install a 
center in the tailstock.  Install the bedan cutter in the tool holder and place the tool holder on the platform and adjust the 
platform so the top edge of the bedan is perfectly centered vertically with the tailstock center.  Lock the post on the lathe’s 
tool post holder and tighten the locking collar against the tool post holder.  Loosen the lock on the tool post holder and 
recheck the height of the bedan with the tailstock center to ensure the bedan is at vertical center. Once this adjustment 
is made the platform may be removed and reinstalled without further adjustment.  
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 Tool holder, platform and locking collar              Parts of chuck                              Flange and collar resting on tailstock 
 
Cutting the ball:  You are now ready to install the ball and start the cutting process.  Temporarily hang the threaded 
collar and flange over the tailstock. While holding the ball’s # 1 point indention on the tip of the tailstock’s center, slide 
the tailstock and ball into the chuck. Once the ball is in the chuck, lock the tailstock and snug it’s center into the ball to 
ensure the ball is firmly set in the chuck.  The Safe Driver # 2593 by Oneway is an ideal tailstock center as its tip is spring 
loaded. Slide the flange off the tailstock and align its pin into the hole in the chuck, then slide the threaded collar over the 
flange and screw onto the chuck. Once the threaded collar is snug against the flange, use the tommy bar to slightly tighten 
the collar. DO NOT OVERTIGHTEN! The ball will not slip if it’s firmly held in the chuck. Remove the tailstock and slide to 
the end of the lathe.  Install and secure the tool holder platform with a small gap (1/8” to 1/4”) between it and the ball 
and chuck. 

                                                                                             
                 Centering the ball on point                              Starting the bedan cut                           Tool holder and cutters 
 
You are now ready to start cutting hole number 1. Install the bedan in the tool holder ensuring it is against the right edge 
and rear of the cutter holder.  Tighten the screw to ensure it is secure in the holder. AGAIN, DO NOT OVERTIGHTEN. Set 
the lathe speed at 1,000 RPM. Gently start the cutting to the left of the center point. Keep the right edge of the bedan 
parallel with the centerline of the headstock.  Always cut the wood with the tip and not the side of the bedan. The side of 
the bedan is used to control the shape or taper of the hole.  Continue gently plunging the bedan into the hole until the arc 
of the tool holder comes in contact with the ball.  Continue the cut until the left side of the bedan reaches the diameter 
circle. Ensure the tool holder’s arc rubs the surface of the ball as you swing the bedan to the left edge of the hole.  This 
will ensure a consistent taper in the hole.  
 
Install cutter # 1 in the tool holder ensuring it is against the right and the rear of the slot. Slide the toolholder and cutter 
into the right side of the hole until the arc of the tool holder is rubbing the ball.  Slide the tool holder to the left while 
maintaining it against the ball until the left edge of the cutter is near the left side of the hole then slide it back to the right 
side of the hole and remove. Continue the same procedure with the 2nd thru 6th cutter. Once all 6 groves are cut, remove 
the platform and sand the edges of the hole.  Vibration of the tool holder against the ball is an indication that the ball is 
not perfectly round.  Attempt to hold the tool holder against the ball to ensure accurate groves are cut.  Out-of-round 
balls will result in a slight edge across the surface of the inner spheres. The edges may be sanded  
 
If you elect, you may cut a bead on the edge of the hole at this time. Complete any edge work and sanding of the hole 
before moving to the next hole.  Avoid situations where recentering of a hole would be necessary. 
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After completing hole # 1, reinstall the ball with # 12 hole centered.  The reason to do # 1 and # 12 is the wood grain is 
weakest at these locations. After these two holes are completed there is no specific order to follow with the remaining 
holes. After you complete 3 holes, you will need to install plugs to ensure the inner spheres don’t move during subsequent 
cuts. 
 

                            
                           Tool holder rubbing the ball                     # 6 cutter at completion of cut                  Cutting the bead 
 
 
Plugging the holes:  The plugs are made from 1” or thicker extruded foam board that’s normally used for insulation.  
The most common foam board is manufactured by Dow and is sold in 4’ x 8’ sheets at Lowes, Home Depot, or other 
building supply centers. Cut the foam board into 1” strips. Shape a tapered plug to fit the hole.  The easiest way to create 
the taper is with a disk sander.  Firmly push the plug into the hole and cut the plug 1/8” proud of the surface of the ball.  
Firmly press the plug into the hole until the outside is flush with the ball.  Ensure the small tip of the plug is in contact with 
the small ball in the center of the ball.  
 

                    
                        Trim the edge of the plug and press firmly.             Ensure the tip of plug in in contact with center ball. 
 
Optional satellite or constellation holes: If you elect to drill these 20 holes, do so before starting the 12 primary 
holes.  The pictured balls have 5/16” holes in the outer two spheres and 3/16” holes in the next 2 spheres.  Carefully 
measure the depth of the holes so the tip of the bit will end up in one of the groves between the spheres.  The center of 
the grove between the 2nd and 3rd sphere is approximately 0.290 from the outer edge of the ball and the center of the 
grove between the 4th and 5th spheres is approximately 0.620.  There is no need to drill the holes in the next two spheres 
as there is very little space between the primary holes. Use brad point drills and mark them with tape to serve as a 
preliminary depth gauge; however, it is essential to measure each hole with a caliper to ensure you have gone through 
intended sphere without going into the next one 
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           .                       Drilling outer 2 spheres               Drilling #3 and #4 spheres 
 
 
Finishing:  The Chinese ball should be sanded as the cutting progresses.  Upon completion of the cutting and the 
removal of the plugs, you may find the inner spheres will need a slight bit of sanding. A penetrating finish is preferred, and 
the ball may be dipped in the finish to ensure full coverage. Air may be sprayed at an angle to the ball causing the inner 
spheres to spin the excess finish off.  Allow the finish to air dry while watching for any concentrated pooling of the finish.  
Pipe cleaners may be used to wipe the excess finish off the inner spheres. 


