Building a shaft less Crush Grind® Pepper Mill
The key feature of the shaft less crush grind mechanism® peppermill is that the mill is turned by twisting the body of the peppermill, where the top of the shaft less crush grind mechanism is housed.  The knob is only lifted to insert the pepper.  See figure 1.  This is a different design than the long shaft crush grind mechanisms, in which the shaft is connected to the knob and the knob is turned to grind the pepper.
This class will feature the shaft less mechanism, so it is important to design the mill so the body and housing are in proportion to each other.  This class will feature a shorter mill, with a ratio of 1/3 body to 2/3 housing.  A longer mill can be made at home later by simply elongating the body of the mill.
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Supplies needed:

· 3” x 3” x 7” hardwood non-toxic blank (minimum length) for housing and body.
· For this project, we will want the mill body 3”  long and the housing to be 4” long.

· 3” x 3” x 3” contrasting hardwood blank for cap.
· Forstner drill bits: 1 1/16, 1 1/2, 1 3/4 inches.
· 2 pieces, 3” x 3” x 3” scrap wood for jam chucks.
· 1” O-ring.
Prepare blanks.  See Figure 2.
· Mount 3” x 3” x 7” blank between centers.

· Rough turn to just round. Do not take off too much wood as the external diameter of the smallest portion of the mill will be about 2”.
· Add check tenons 1, & 2 as shown below.  Be sure tenons and face grain ends are square before parting off.






· Part into Mill Housing and Mill Body as indicated.  When the part is about 1/2” in diameter, part off at the body side with a hand saw as neither end is held by a chuck.
· Label the tops and bottoms of the body and housing.

Drill blanks

· Using Figure 3, mount the Mill Housing  using tenon #1 in your four-jaw scroll 
     chuck and drill: 

· 1 ¾” diameter hole 1” deep so the mechanism will not be too close to the 

      bottom of the mill when inserted.
· Next drill a 1 ½ diameter hole through the remaining housing, including the tenon.
· Mount the Mill Body into tenon #2 and drill a 1 1/16 diameter

      hole through the body and the tenon.





Turning the Mill Body (figure 4)

· Mount waste block #1 in the chuck.

· Turn a drive tenon 1 1/16 diameter and 1” long to tightly fit into the top of the Mill Body.

· Mount the Mill Body on the waste block #1 with a live center supporting the opposite end.

· Turn a 1 1/2 diameter tenon, 1 1/16 long that will fit snugly into the top of the Mill Housing. Test this fit frequently.

Turning the complete Mill (figure 5)

· Mount waste block #2 in the chuck.

· Turn a drive tenon 1 3/4 diameter 1/2” long to tightly fit into the bottom of the Mill Housing.

· Test the fit often.

· Mount the Mill Housing onto waste block #2.

· Insert the bottom of the Mill body into the top of the mill housing as shown with tailstock support.

· Turn a pleasing exterior shape, being mindful that the 

       internal diameter is 1 1/16 diameter within the body and 1 ¾ near the bottom of the mill.
· Sand and finish.

· Retain waste blocks #1 and #2 for future peppermills.

Turning the Mill Cap

· Mount the Mill Cap blank between centers and turn a square tenon.  Chuck the blank into your chuck and turn round.

· Turn a 1 1/16 diameter tenon ¾” long to fit tightly into the top of the Mill Body.  

· Test the fit often.
· Adding a O-ring seal

· Loosen the fit of the cap tenon by lightly sanding the surface.

· Cut a “v” groove 3/8” from the top of the tenon with the tip of a skew chisel of “V” tool.

· Fit the O-ring onto the tenon and test its fit into the groove.  The groove may be deepened to loosen the O-ring fit.

· Test fit the completed tenon into the top of the Mill Body.

· Sand and finish.

Assembly

· Prepare the Crush Grind ® mechanism for insertion by grinding off the protruding tabs on Mill mechanism.

· Mix a small amount of 5 minute epoxy thoroughly.
· Dab four equally spaced points on the top of the 1 3/4 diameter area of the Mill Housing, where the bottom of the mechanism will be seated.
· Coat the lower inside of the Mill Body, where the top part of the mill mechanism will sit.
· Insert the Crush Grind ® mechanism and set aside with the bottom of the mechanism facing up to dry thoroughly.  
· After 5 minutes, test the mill.  Holding the housing, when the body is turned, the mechanism in the housing should turn also.
· If the mechanism slips inside the Mill Body, lightly coat the lower inside of the mill body with 6-minute epoxy and reinsert the Mill Body onto the Mill Housing to dry for 30 minutes.
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