October, 2009

Making a Shaftless Ceramic Peppermill

The ceramic shaftless peppermill mechanism gives a woodturner much more latitude in the design of the peppermill. It is not restricted in length by a shaft, and a screw top cap required provides many design opportunities. Additionally, the ceramic mechanism is far superior to steel mechanisms in the way it cuts the peppercorns, for the purists out there.

However, the turning requires some very precise and critical measurements to place the mechanism properly in place, and alignment of the parts can be difficult. I found the instructions that accompany the mill to be woefully inadequate, and even though I followed them precisely I often ended up with a weak mill that would fall apart, with misaligned grain and sloppy fits. This is especially true if using a soft wood, like Russian Olive or Manitoba Maple. I found that it is impossible to make a good, solid, mill without using epoxy glue, and some extra parts. 

This class will show you how to craft a peppermill and turn the extra parts required to make it sound and get it aligned properly. By following the steps in order, the glue can be setting on one step while working on another.

Note: Although the instructions make use of Forstner bits for drilling, you can do all of the mortises and critical cuts with turning tools. The bits just make it easier and more accurate.

Step One – Prepare the blank. 
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(a) Between centers (you will need the center dimple later), turn a cylinder to a length an inch or so longer than the mill you are designing and at least 2½” in diameter.

(b) Turn a good, square tenon on each end and mark the divisions with a thin parting tool. Partially part the pieces leaving a diameter of an inch or so. Also turn an accurate tenon either side of each division so you can mount the pieces accurately after they are divided.

(c) Clearly mark the sections, including the top and bottom of each section to avoid mistakes in assembly after the sections are parted off.

(d) Remove the blank and cut it apart on the band saw or use a handsaw.

Step Two – Make the hardwood inner sleeve (maple or oak)

Note: The purpose of making a sleeve is to precisely control the fit and security between the base of the mill and the body. It also allows you to use softer wood for the mill, since the hardwood adds strength. It also helps create a perfect grain alignment between the base and the body.
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(a) Between centers, round a 2” to 3” length of hardwood to an outside diameter of 2¼” or so, and turn a tenon on the end.

(b) Chuck one end of the cylinder into your scroll chuck and turn a uniform diameter of about 2” at  least 1½” long. The end of this cylinder must fit snugly into a mortise that you will later turn in the bottom end of the body. Flatten, sand and wax the bottom of the cylinder. With a 1½” Forstner bit drill a hole ¼” deep. 

(c) Change to a 1 1/16” Forstner bit and drill the hole a further ¾”. This hole must run dead true, so make sure your bit starts precisely on center.

(d) Part off the sleeve at a precise 1”. 

(e) Turn the sleeve around and chuck the other end. Make sure it runs true, and enlarge the hole to 1 1/8” diameter to a depth of 1/8”. This is the top of the sleeve. The slight enlargement provides the relief for the “hooks” on the peppermill mechanism. Press fit the mechanism into the bottom of the sleeve and make sure the hooks snap into place.

Step Three – Prepare the threaded lid inserts

Note: While any size you desire is fine, these instructions are for Home Depot trap fitting, 2¼” outside diameter, #3992319518. 

(a) Chuck the black fitting with a compression grip. Leave the white nut on the fitting.

(b) Turn the nubs off the white nut and make several grooves on the outer surface to help the epoxy hold it in place later. 

(c) Flatten the bottom of the white nut. This is critical, as it must sit flat on the bottom of its mortise, so the lid and body line up properly. Do not cut too deep, just flatten it, using a gouge or a parting tool. 

(d) Using the tip of the skew, cut in from the bottom of the white nut about 3/16” from the outside diameter to remove the inner stop ring. When it is cut, the lathe rotation will make the nut instantly screw all the way onto the black fitting. Or, you could cut the remnant of the stop ring away later with a razor knife.

(e) Mark the flat bottom of the white nut to make sure the orientation is correct later on.

(f) Part off the black fitting at the base of the threads. 

(g) Partly unscrew the white nut so the flattened side can bottom out in the chuck. The ragged end of the black threads you just parted off will protrude out of the chuck.

(h) Gently flatten the ragged end of the black threads, as they must sit flush on the bottom of the mortise in the lid that you will cut later on. This is essential for proper alignment.
Step Four – Turn the body

(a) Chuck the top of the peppermill body. Carefully flatten the bottom of the body and create a mortise about 5/8” deep into which the hardwood sleeve will be glued when the mill is put together. Test the fit with the top of the sleeve, as it should fit snugly.

(b) Drill a hole with a spade bit, auger bit or other bit, completely through the body of the mill. Then, with a Termite or other hollowing tool enlarge the peppercorn cavity in the bottom half or so, inside the peppermill. Do not disturb the inner diameter of the mortise you just made at the bottom where the sleeve will be glued in.

(c) Turn the body around and chuck the other end (bottom). Carefully flatten and sand the top of the body to ensure a good fit with the lid. Rub in wax and spin-melt in the wax with paper.

(d) Cut a mortise into the top that fits the white PVC nut you previously prepared. The nut should sit flush or slightly below the surface, and fit snugly in its mortise. Remember that you previously marked the flattened bottom surface of the nut so it sits flat in its mortise.

(e) Again, with a Termite or other hollowing tool enlarge the peppercorn cavity in the top half inside the peppermill. Although you have not yet turned the exterior of the mill, you must have a plan for the mill’s final shape to avoid getting the walls too thin during final turning. Be sure to leave the “platform” at the bottom of the mortise you just made for the white nut. 

(f) Remove the body from the chuck and spread epoxy in the mortise at the top of the mill. Glue in the white plastic thread insert. Be sure it is sitting solidly on its flattened bottom and that all “squeeze out” epoxy is wiped off. If you immediately proceed to turning the lid next, the glue will set just long enough to help create a good fit. 

[image: image3.jpg]13/4in

Top

Peppermill Body

The interior of the peppermill body is hollowed, using a hollowing tool such as a Termite,

as desired. The length of the body is according to your design.

Bottom

—

2in

5/8in




Step Five – Turn the lid

(a) Chuck the tenon on the lid of the peppermill and carefully flatten the bottom of the blank. 

(b) Using a gouge and then a parting tool, prepare a mortise in the blank to receive the black PVC threads you previously prepared. The mortise should be deep enough to allow about about ½” of the threads to protrude. 

(c) Now thread the black insert into the nut in the peppermill body, and allow enough thread to stick out so that the black insert will just “bottom out” in its mortise. The epoxy in the body will probably not yet be set, so try to do this gently, without disturbing it too much.

(d) To glue it up off the lathe, place the body on a stable, flat surface and use something heavy to press the parts together while the glue sets. Follow the same steps, just without the lathe.

(e) To glue it up on the lathe, first place a cone center in the tailstock. Spread epoxy on the walls of the mortise and carefully place the threaded part protruding from the body into the mortise on the lid. It should just touch the bottom of the mortise. Be sure not to get any epoxy on the surface of the bottom of the lid, as that would glue it to body. 
(f) Line up the grain in the top and the body so that it is about ¼” shy of lining up. Bring up the tailstock with the cone to hold the bottom in place and exert some gentle clamping pressure for at least 10 minutes before removing. When the epoxy has completely hardened, the extra ¼” turn should help seat the lid properly and line up the grain.

Step Six – Make the base
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(a) Using the tenon at the top of the base, chuck the base so you can work on the bottom.  

(b) Flatten the bottom. With a 1½” Forstner bit, drill almost through the piece. Do not let the Forstner bit make contact with the chuck - measure carefully. Then, with the point of a parting tool or a skew, enlarge the first ¾” of the hole to about 1¾”. If your base is more than 2 3/8” in length, deepen the hole correspondingly. For example, if the base is 2½”, the hole should be 7/8” deep. Note – the depth can be adjusted slightly later if you need to.

(c) Reverse the base in the chuck, making sure it is running true. Make sure the top is perfectly flat and square. Make a mortise 3/8” deep into what is now the top of the base. Critical - this recess is the mortise for the free turning bottom of the hardwood sleeve that will be glued into the body of the mill. Test the fit of the bottom of the sleeve you made previously. They should fit with no “slop” but still turn smoothly. A little wax the inside of the mortise will help. If the fit is too tight, you may need to take enlarge the mortise with the point of a skew. Sometimes sanding will do it. Be careful, because this fit determines whether your peppermill feels loose and sloppy or solid and smooth. 
Step Seven – Glue up the base, collar and mechanism. 

(a) Do a test fit first. Using a ring of wood or PVC pipe to avoid damaging the mechanism, tap it into the bottom of the base. It will fit very snugly. Then put the bottom of the sleeve over the hooks and press it into place. Make sure the hooks snap into place. If they don’t, you will need to deepen the slight enlargement on the top part of the sleeve, or the hole in the bottom of the base.

(b) Make sure the sleeve turns freely in its mortise with no “slop”, and that the mechanism is operating properly. Disassemble the pieces and prepare your 5-minute epoxy glue.

(c) Put a little glue on the plastic body of the mechanism, not on the wood and tap it into place in the base as before. Make sure there is no glue squeeze out at the bottom of the mill. If there is, remove it right away

(d) Apply a little glue to the inside of the sleeve, not on the mechanism. Make sure there is no glue on the sides or bottom of the sleeve, and then fit the sleeve in place over hooks of the mechanism where it protrudes from the top of the base. Ensure the sleeve turns freely. Carefully dab a little glue into the groove where the hooks are located to ensure they stay in place. 

(e) Set the glued pieces aside to cure, I generally check them after a minute or so to make sure they are still turning freely. 

Step Eight – Glue the base and sleeve into the body

(a) Using expansion, or using a turned jam chuck, chuck the bottom of the base into the scroll chuck to glue the base into the mortise in the body

(b) This time put the epoxy inside the mortise in the body. Be sure you do not get epoxy on the bottom surface of the body and do not put epoxy on the sleeve tenon itself. It may help to put a bit a wax on the two surfaces where the body and base meet. 
(c) Carefully slide the sleeve into the glued mortise. Do not take them apart again for that would end up with glue on the wrong surfaces and ruin the mill. Bring up the tailstock and apply light clamping pressure with the tailstock in the dimple on the lid. 

(d) Let the epoxy set for 15 minutes or so. Then you can turn the outside of the peppermill to its final shape and sand it, except for the very top of the lid. Leave a small nub there to remove with the help of a jam chuck.
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