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My spherical chuck is a variation of a doughnut chuck. If you do a google search you will see lots of doughnut
chucks.  My spherical chuck solves a couple of problems with the doughnut chuck, it exposes more of the
piece to work on and it is quicker to loosen,  rotate and retighten.
 
Here is an example of a simple doughnut chuck:        http://www.nealaddy.org/node/42

The chuck in the photos accepts a 5 1/4" diameter sphere.  The clamping movement of the chuck is limited,
the chucks I have made require the sphere diameter to be +/- 1/16".

- Select a dry wood that will flex without cracking, for the chuck in these photos I used black gum, something
like black locust, hickory or white oak should work well.  If you use green wood, rough turn it and allow it dry
before turning it to a finished shape.

- Between centers turn a cylinder that is 3/4" larger in diameter than the piece it will accept, the length of the
cylinder should be about 1.5x the radius of the sphere the chuck will accept.

- Rough turn the outside shape keeping it at least 1/4" larger than what the finished shape will be. Form a
tenon that is about 1/3 the diameter of the cylinder. The smallest diameter of the chuck should be about 1/2
the diameter of the sphere it will accept.

- Mount in a chuck and turn the inside before finishing the outside. Use a template that is 1/2 the sphere plus
1/2". The depth of the inside of the chuck should be the radius of the sphere plus 1/4" to 1/2" to ensure
adequate clamping.

- Turn the outside of the chuck to obtain a 1/4" wall thickness. Cut a groove to accept a hose clamp that is
1/32" deep.

- Use a pencil to mark 6 equal segments around the outside. With the piece still on the lathe use a jigsaw to
cut slots for the full depth of the 1/4" wall thickness.

- To strengthen the chuck coat the outside and inside with thin CA glue.  Leave the first  1" to 1 1/2" of the
inside surface bare wood with no glue. This is necessary to provide enough friction to prevent the sphere
from slipping while turning the sphere.

- Further strengthen the chuck by applying 3/4" strips from a cotton t-shirt. Once saturated with CA glue the
cotton becomes rigid. Tack one end of the cotton strip with CA glue using accelerant. One long strip of cotton
from the girth of a t-shirt seems to work well. While turning the chuck apply thin CA glue to saturate the
cotton tacking it every 2 to 3" with accelerant. Stop when 1/2 the length of the slot is covered.   Use the jig
saw again to cut the cotton back 1/2 the length of the slot that is covered with cotton.

http://www.nealaddy.org/node/42


- The chuck is finished at this point.  Use a heavy duty hose clamp to close the chuck.  For safety make sure
that the hose clamp is oriented in the direction shown in the photos, cut off all but about 1" of the clamp that
extends beyond the tightening screw.

- The advantage of this chuck design is that is quick to loosen, rotate the sphere, and retighten. Almost 1/2 of
the sphere is exposed to work on. The disadvantage is that the clamping power is barely enough to prevent
the sphere from turning in the chuck.  You need to tighten the hose clamp almost to the point where it will
strip.  Make only light cuts, heavy cuts will cause the sphere to move in the chuck or pop out.

Tucker Garrison

Here is an example of how this chuck can be used & what can be made from it.
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