A Compound Stave Segmented Vessel

(The Construction Process)

 by: Raymond Lanham
 Special thanks to Herm de Vries, Kevin Neelley and the late John Timby
without whose encouragement, help and support this review and the vessel described below would never have been created.
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	All my vessel pieces are cut on a band saw using a method devised by the late John Timby. This photo shows a mitre gauge jig that is set at 13 degrees and is used to cut the top half staves. This jig produces a 30° slope on the top pieces. Another jig, a 51° slope on the bottom pieces. The feature ring mitre gauge is set to 15° for cutting flat segments. 
The table of the band saw is tilted to create the required angle on each compound stave. Software, used to calculate the required angles, wood width and length, is available from Kevin Neelley or WoodturnerPro. The wood shown in the photo is Rosewood, not Maple.
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	After cutting and hand sanding all the mating surfaces, I glue a complimentary color veneer to one side of 10 of the 12 staves that will make up the bottom half of the vessel. The remaining two pieces of veneer are used in the joint that mates the two halves together, as you will soon see.
I force the glue out of each veneer joint by sliding the stave back and forth on the veneer. Then, using rubber bands and a Formica laminated board (glue won’t stick to Formica), I “clamp” the staves to the veneer until the glue is dried. You need to work fast or the veneer will begin to curl unless clamped.
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	Once the glue (I use Titebond II but Titebond III has just come on the market and it’s waterproof. I’ll switch to Tightbond III when I run out of II) is dry, the rubber bands are removed and the veneer is trimmed to the size of the stave pieces using a razor knife or utility knife.

The cross grain trimming of the veneer at each end of the stave is done with scissors. I use sink cut-outs ($2-$3 from a kitchen counter top manufacturer, or you might find a manufacturer that will give them to you for free) that have Formica laminated to one side as a cutting board. It’s a good way to save your workbench top.
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	Once the stave pieces have veneer glued and trimmed on one side, I glue pairs together using a “rubbed” glue joint. All pieces are numbered as they are cut, so #1, 2, 3, 4 & 5 get veneer glued to one side. #6 has no veneer, yet. 
I glue #1&2 together, #3& 4 together, #5&6 together. Clamping once again is accomplished using rubber bands. This is the last step where rubber bands can be utilized. 
Extreme care must be taken in alignment of the surfaces. If not exactly in line, a “twist” can be “built-in” to each vessel half making the joining of the two halves much more difficult.
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	Once the glue has dried, I begin to use the “rubbed glue” joint process to join pairs of pairs together. These simple jigs allow me to clamp the pieces in a position that will keep the pairs from falling apart while the glue dries in the “rubbed” joint. 
Done correctly and with care, I have never had one of these “rubbed glue” joints fail. You can see the glue oozing out of the joint on the left.

I wipe the excess glue off the inside and outside surfaces of the staves. The set on the right have yet to have the last pair glued on. These jigs utilize small 2 in. “C” clamps to hold the work as the glue dries.
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	Six staves (you can barely make out the numbers in a circle on each piece) have been glued together to make the one half of the vessel bottom and have been allowed to dry. Now I’m “truing” the mating surfaces of each half.

Each joint has veneer, but the two end surfaces of each half do not get veneer until they are trued by sanding on a 12” disk sander.

This process is applied to each half of the vessels bottom and each half of the vessels top.
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	Now that the mating surfaces have been “trued”, 2 pieces of veneer are glued to one of the vessel halves and clamped, once again, with rubber bands.
It’s important to allow 18-24 hours drying for many of the joints but the veneer joints only need 1-2 hours drying time and they can then be trimmed.
I cut my veneer on a paper cutter that has a cutting arm that lifts up and down. The paper cutter makes it really easy to get clean, straight cuts. No paper cutter? Use a straight edge and a sharp utility knife.
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	The two halves, now with veneer between the mating joints, are glued together with rubber bands. You can see some of the figure in the wood, even prior to turning. Note that the pieces are all numbered.
Pieces 1-6 comprise one bottom half and 7-12 the other half. Once the excess glue has been wiped off, this bottom half is left to dry for 18-24 hours prior to turning.
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	The glue has completely dried and this half is ready to be “hot-melt” glued to an MDF faceplate (another Timby innovation). Note the concentric circles that have been marked on the MDF surface.

These circles help in centering the vessel bottom on the MDF faceplate prior to adding the “hot-melt” glue so that a minimum of material is removed in the smoothing process.
Since the boards are ¾” thick to start with, I only a have a minimum of material that I can remove to obtain the desired shape. The thickness, after smoothing, is reduced to about ¼” as the final design shape is achieved.
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	This photo shows the process of adding a strip of hot-melt glue between every other segment 1, 3, 5, 7, 9 & 11 and the MDF. I had already flattened the top (actually what will be the bottom of the vessel) when I took this photo but I added this photo because I wanted to show how I glued the work to the faceplate prior to beginning any turning. 
After “hot-melt” gluing to the faceplate, the work is placed on the lathe and the bottom surface is flattened in preparation for gluing on the base disk and 3 layers of veneer.
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	The MDF faceplate with the bottom half of the vessel “hot-melt” glued in place has been placed on the lathe spindle and the bottom surface has been flattened and trued. It’s important that this surface is absolutely flat so that no gaps will appear between it and the veneered base disk.
I used a 4” flat disk of the same material used in the vessel to which I had already glued 3 pieces of veneer, Walnut, Maple and Walnut, alternating the grain for each layer. This gives a nice “pinstripe” effect to the inside and outside of the completed vessel.
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	This photo shows a homemade bowl press (see my album or Kevin Neelley’s website for construction details) and the “pre-veneered” base disk and the vessel bottom being glued together.

I used an inexpensive pipe clamp for my press, Kevin uses a Jorgenson book press clamp or you could use anything with substantial weight to help in the clamping action.

The press, however, gives you the ability to make certain that the disk and vessel bottom are perfectly aligned and you are able to wipe off the excess squeezed-out glue without disturbing the drying glue joint.
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	The bottom half is now ready for turning the base and the outside surface. A ¾” gouge with a fingernail grind is used to remove the waste wood. Since a catch can rip the vessel off the MDF faceplate, care must be taken to remove only small amounts of material in each pass.
The main purpose for the turning at this point is to simply create a round smooth surface. Working toward the final design will come a little later after the parts are all glued together and held in a OneWay chuck.
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	The exterior of the vessel bottom and base disk have now been turned round and a recess has been turned into the base for the jaws of a OneWay chuck. This recess is also where my signature, date and species information will be placed.
After rounding with the gouge, I switch to a 1” left radiused scraper and keep it sharp with my lathe-mounted 1” blue Zirconia grinding belt on a belt sander. (See my album or Herm’s website for information on the benefits of using this sharpening tool.
The figure in the wood is really starting to show now.
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	For the first time, the vessel is in its final turning position and will not be taken off the OneWay chuck until it is completely finished. You don’t have to use a chuck, a glued-on face plate will work, but the chuck makes things so much easier, Plus, the recess means that your already half way to finishing the foot of the vessel.

Using the radiused scraper, I begin to work toward the final exterior design shape.
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	Now the interior of the bottom or lower half is ready for turning and flattening the edge to make it ready for a layer of Walnut veneer and then the feature ring. 
The thickness is reduced to near final size with care being taken to maintain previously determined inside and outside diameters.
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	Once the edge is flattened, 4 pieces of veneer are glued to the edge. I glue 2 opposing quarters of veneer covering 3 segments to the edge. The vessel is placed in the press for 1 hour while the glue dries. Then the remaining 2 pieces of veneer are positioned and glued so that no gaps are visible where the veneers meet. The vessel is placed upside down in the press while the glue dries. This photo shows the vessel after the glued veneer has dried and been trimmed to the wall thickness. If you look into the bottom, you can see the three layers of veneer that separate the base disk from the compound staves.



	[image: image19.jpg]DNy

4 %\\\‘\Sﬂ\ .





	Twelve flat segmented staves have been glued together using a large hose clamp. Once the glue has dried for 8 hours, the feature ring is “hot-melt” glued to the MDF faceplate so the ring can be turned to the required inside and out diameters. The mating surface is turned flat in preparation for gluing to the bottom half of the vessel. 
The side touching the MDF faceplate is left with flat edges because that is where the “hot-melt” glue is positioned which holds the ring to the faceplate.
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	The press is used once again to clamp the partially turned feature ring to the vessel bottom.
NOTE: The joints in the feature ring are NOT lined up with the joints in the staves. This provides greater strength and bonding of the wood pieces.
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	After at least 8 hours of drying, the vessel is once more placed on the lathe and the unturned edge of the feature ring is now shaped.
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	The vessel bottom and feature ring have now been shaped inside and out and are sanded from 80 to 400 grit using hook & loop disks and a ¼” right angle compressed-air die grinder. 
I don’t hook up the tool to a compressor but use it as a passive sander and allow the spinning vessel to provide the sanding power.
The right angle die grinder is available from Harbor Freight for $19.95 and it works GREAT! The dust collector is held to the lathe ways with 7 rare earth magnets. It’s easily re-positioned without tools. See Kevin’s site or my album for dust collector construction details.
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	The feature ring has had the next layer of veneer added in 4 pieces (quarters) and after the glue has dried, the veneer is trimmed to the feature ring wall thickness. 
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	The process now begins again, exactly as before but now I’m gluing up the compound segments for the top half of the vessel.
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	Once again the veneer is trimmed to the size of the segments.
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	The pairs of segments for the top half are now glued together just like before.
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	Using the same simple jigs, pairs of pairs are glued together. At least 3 hours must be allowed to pass before gluing on the third pair.
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	Both of the vessels top halves are “trued” on the 12” disk sander prior to gluing on the final two pieces of veneer.
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	Again, like before, the veneer is glued to one of the halves using rubber bands as the clamping method.
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	The two halves for the top of the vessel are now squeezed together and clamped using rubber bands just like we did with the bottom half of the vessel. The glue is wiped off after the rubber bands are applied.
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	This is the tricky part because the gluing area is so small on the faceplate. Unless great care is exercised in “hot-melt” gluing this top half to the MDF faceplate, you can find yourself watching a rapidly moving disk fly across the room. Turning is very delicate now and very small amounts of material are removed with each pass. The mating surface is flattened as before.
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	The interior of the top half is turned smooth and to the exact interior diameter required to fit the vessel’s feature ring.

The shape of the interior is completed and the vessel is sanded from 80-400 grit and then burnished with shavings.
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	The top of the vessel is ready for removal from the MDF faceplate. Using a utility knife, I cut through the “beads of “hot-melt” glue that hold the segments to the MDF
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	Once the “hot-melt” glue is cut through, the top is easily removed from the faceplate, pulling gently so as not to drop the vessel top onto the lathe bed. Damage to the mating surface could scrap this half and I’d have to start over.
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	The top half of the vessel is now glued to the feature ring/bottom half using the press once again. A scrap piece of wood is used between the vessel top and the press.
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	The entirely glued up compound stave vessel is placed back on the lathe for the final turning to achieve the desired shape. It was at this point that I was uncertain how to proceed with the very top of the design. What you see here is my usual design treatment but I was inspired to go for a different look by Pam Reilly who asked another turner on WoW if the “seam” on his vessel was where the lid started (his vessel didn’t have a lid). I decided that I would attempt to make the lid look larger than it actually was by making the “real” lid look like a finial on the larger “false” lid.
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	This is the final shape for the “false” lid.  I turned the “real” lid out of 12 flat segments of Zebrawood and a button of Walnut. You’ll have to decide if I accomplished my “illusion”.




	[image: image38.jpg]



	12 very small flat segments were glued together with rubber bands. The center hole was drilled out to 3/8” and 1½” of a Walnut square 3” long was turned to press fit the 3/8” hole. A half round ½” diameter. “button” was turned on the end of the Walnut insert. The Zebrawood was placed in the chuck and turned to fit, then the Walnut Center was inserted and glued. The lid was then reversed in the chuck in order to finish turn the inside bottom surface of the lid.
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	Anyone wishing to contact me about this method of construction may email me at W.o.W. or ray.lanham@sbcglobal.net. I shall be happy to respond to all inquires.
Thanks for taking the time to look at this series.


