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Stave Construction

by Claude dupuis

cut across the entire length of the trial piece. Using a hold down 
clamp is a good idea (Photo 1). It keeps the fingers a safe distance 
from the blade and increases the accuracy of the cuts.

Cut all eight pieces (one side). Mark both the miter gauge and 
stop block locations on the sled for future use. Now reposition 
the miter gauge. Using an beveled stop block (Photo 2) position 
it to make the opposite compound miter cut on the layout piece. 
Cut the eight trial pieces.

I have selected quarter-sawn cherry. I chose quarter-sawn with 
the hopes that the resulting effect would give the piece a long 

Having completed several segmented pieces I thought I’d try 
my hand at stave construction. For this I consulted MalcoIm 

Tibbetts’ book The Art of Segmented Woodturning. I found the 
math in segmented construction pretty simple compared to the 
math required in stave construction.

Unlike segmented construction, stave construction requires 
compound miter angles. I cannot give you an accurate 
mathematical description of a given vessel’s segment. You will 
have to get Malcolm’s book for that. But using a good (full size) 
drawing and some basic segmented construction math I was able 
to get by. I decided on the top and bottom diameters and the 
number of segments.

To find the segment angle, divide 360° by the number of 
segments. For example, 360° divided by 8 = 45° (the segment 
angle) divided by 2 because the angle is cut on each piece gives a 
miter angle of 22.5°.

Next we need to find the segment length. For this you need 
to know the circumference which is the diameter x (Pi) 3.142. 
So a diameter at the top of 5.25 X 3.142 = 16.4955 inches (the 
circumference). Divide the circumference by the number of 
segments and you have the length of that segment—16.4955/8 = 
2.06 inches. I did the same for the bottom at a 3˝ diameter. With 
a given length, in this case 71/4˝, the top segment length and the 
bottom segment length you can draw out the slope angle or miter 
gauge angle on the piece. See sketch 1.

Cutting the Staves.
Now the above description will get you pretty close and only 

trial and error can get it exact. Taking Tibbetts’ advice, I built a 
sled for the table saw using 3/4˝ MDF. Using 1˝ would have been 
better but this is what I had in the shop—and I’m not sure where 
to buy 1˝. Be careful with the length of the screws used to fasten 
the miter gauge and stop block. Build the sled like you would any 
other sled only keeping the miter piece adjustable.

Tip the saw blade to 22.5° for the first cut across the sled. You 
will need to fine tune the miter angle with trial and error latter. 
Install the miter gauge using the angle on the layout piece. Install 
a stop perpendicular to the miter gauge at a distance to get a 
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Photo 4—Use masking tape to hold the staves.

Photo 1—The sled. Hold downs get consistent 
cuts and keeps the fingers safe.

Sketch 1—Bottom Section

Sketch 2—Top Section

Photo 2—Note the bevel on the stop 
block matching the stave bevel.

Photo 3—Cut test pieces using clampdowns.
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vertical look. Using MDF for the trial and error part saves the 
good stuff (Photo 3).

Check the dry fit of the sample test pieces the same as you 
would for segmented construction. This is really segmented 
construction with compound angles with one big difference  
which I will describe later. Make adjustments a little at a time. 
You have eight pieces each with two sides so the adjustment will 
be magnified by 16. Use masking tape to hold the trial pieces 
together (Photo 4). Hold up to a bright light and check for any 
daylight between the joints (Photo 5). Close is not good enough. If 
it does not fit tight dry it will be the same when you glue it up. 
Take the time to get it right. You will be glad you did when it’s all 
done. Now that we have a perfect fit, cut the real stuff.

The Splines
The splines are made up one layer of 1/8˝ thick ebony, two 

of maple veneer and two of black dyed veneer. All together it 
equaled 3/16˝. Just before gluing, lightly sand each ebony spline to 
remove any saw marks and to get a fresh surface for gluing. This 
will increase the likelihood of a good glue joint by removing any 
surface oils that may be present (Photo 6).

I used Titebond yellow glue, spreading it with a roller from 
a glue bottle covering the side of each piece with ample glue 
(Photo 7). Placing the glued spline layers in MDF culls, they 
were clamped and left over night to dry. Covering the culls with 
painter’s blue tape helps to prevent the glue from sticking to the 
culls enabling so they can be used again and again (Photo 8). The 
culls will increase the diameter of the piece but I have calculated 
that in (Sketch 1). The calculation need not be exact as we are not 
trying to achieve an exacting diameter, only a proportionate one. 

The Stave Glue Up
There are many methods you can use for gluing up. For 

the lower section, I chose to glue up the staves in pairs using 
a combination of clamps and rubber bands. I glued the pairs 
together making two halves. I sanded the halves on a stationary 
standup 6 x 48 belt sander to true up the fit. The two halves were 
again glued using a combination of clamps and rubber bands.

For the top I chose to glue up the entire thing at one time. 
Using masking tape works great to hold everything together and 
aligned. For clamping I turned two tapered collars, one to fit the 
circumference close to the bottom and another to fit towards the 
top. With spacer blocks between the two collars, I placed the 
entire assembly in the press (Photos 9, 10 & 11).

Now for the Turning
This is where stave construction really differs from segmented 

construction. It is the part I found most difficult. I now have a 
long tapered barrel shaped piece with tapered uneven segments at 
either end. How do you mount it to the lathe and not only keep 
it centered but keep the axis in perfect alignment? This will take 
some experience to master—if that’s possible. What I ended up 
doing was turning a wooden plug to fit at either end with a wood 
dowel between the two to keep the bottom one from being driven 
away from the end.

With the two plugs and dowel in place, I was able to mount Photo 7—The splines. A five piece lamination.

Photo 6—Sand the ebony just prior to gluing.

Photo 5—Check the fit and make adjuastments as needed.
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the stave between centers. True up the exterior and square off the 
top and bottom in perpetration for the base glue up (Photo 12). 
Glue the top of the stave to a glue block keeping it perfectly 
centered. Remount to the lathe and true up the bottom.

Grain Direction
This is where segmented construction and stave construction 

differ. It is important in any segmented work to keep the grain 
direction consistent throughout. This will help keep wood 
movement to one direction and with some luck it, will stay in 
one piece (glued up pieces). In segmented construction the grain 
is horizontal and it is easy to lay one ring atop another without 
much concern about joint strength. In stave construction, we are 
gluing end grain to end grain—not a very strong joint. In order to 
strengthen the joint, it is advisable to make a mortise and tenon 
joint in order to get some side grain to side grain in the joint 
(Photos 12 & 15). 

The Vase Base
With the bottom already trued up, glue black dyed veneer and 

then maple veneer to the base of the vessel. Create a recess to 
straighten the glue joint (side grain to side grain). Because I am 
looking for a finished 1/4˝ wall thickness it is imperative to locate 
the recess as close as possible. In order to locate the recess, rough 
turn the inside only as far into the vessel as needed to true it 
round. This will become the finished inside diameter. Locate the 
recess from this point. Remove from the lathe.

Glue up a segmented Ebony ring to the right size keeping 
the grain vertical. Glue it to a waste block and true it up. Cut in 
the half mortise and tenon joint checking frequently for a snug 
fit. Part the ring off the waste block and glue it to the vessel base. 
Remount the vessel to the lathe and true up the bottom. Turn a 
slightly tapered hole at the bottom for a maple plug to complete 
the bottom (photo 23).

Now glue the base to a faceplate mounted waste block 
precisely centered. The base will remain glued to the waste block 
until the very end. True up the top and create a recess for another 
half mortise and tenon joint. Again, like the bottom you will 
need to find the center of the recess. Do this by turning the inside 
diameter removing just enough to get it round. This will become 
the finished interior diameter. Glue up an ebony ring of the right 
size, glue it to a waste block, true it up and create an opposite 
recess to fit the recess created at the vase top. Remove the ebony 
ring from the glue block. I use CA glue for this as it will snap free 
with a light tap of a putty knife. Place the parts in the press and 
glue it in being careful to evenly stagger the joints of the ebony 
and stave segments (Photo 12). 

The Top 
I glued up the top section stave and splines as described earlier 

using a full scale drawing to calculate the exact diameter to match 
up with the bottom half (Sketch 2). It would have been simpler to 
use a solid piece for the top eliminating the need to get a perfect 
alignment between top and bottom vase segment pieces. I chose 
segments to see if I could do it. It’s not perfect but pretty close. 

Mount the top staves section to a waste block, true up the 

Photo 8—Spline glueup in MDF culls covered with painter’s tape.

Photo 9—Press disk for glue up at the press.

Photo 10—Press disk in place.

Photo 11—Press disks stacked with spaces in the press.
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top and rough shape the exterior (Photos 13 & 14). Glue up a 
segmented ebony ring of the right diameter to fit a top the stave. 
Still keeping the grain vertical and glued to a waste block, true up 
one face on the lathe. Glue on a maple veneer and then a black 
dyed veneer with the grain perpendicular to the maple veneer on 
the stave section. Back to the lathe, lightly true up the surface 
using sandpaper glued to a scrap piece of pine board. In the last 
step, true up all segments. Again create a recess in preparation for 
the ebony ring. Remove the stave top from the lathe and mount 
the ebony ring back on to cut in a fitted mortise and tenon joint. 
Back to the press and glue the segmented ebony ring to the stave 
being mindful of joint alignment offset. Complete the interior 
shape and sand ready for finish (Photo 15).

The Exterior Turning
We now have a bottom stave and a top stave fitted with a half 

mortise and tenon joint. Connect the two dry—no glue at this 
time. Mount the joined pieces between centers. I removed the 
faceplate from the top section, keeping the waste block and using 
it’s center indent to index the tail stock. Now we turn the exterior 
to the final shape being mindful of the already determined final 
wall thicknesses at the bottom and center joints (Photo 16). Now 
that we have a finished shape on the outside, remove the top 
section leaving the bottom on the lathe. 

The Interior Turning
Hollow out the interior of the lower half maintaining a 1/4˝ 

wall thickness. Complete the interior through final sanding 
(Photo 17). At this point, I applied finish to the interior of the 
lower half being careful not to get finish on the mortise and tenon 
joint that will be glued later. I used three coats of Waterlox while 
sanding between coats.

Remount the upper half. Still on it’s waste block, I used the 
same center hole used to index the tail stock to screw in the worm 
screw of my chuck. I turned the interior and finished the same as 
the lower half (Photo 18). I also trued up the top ebony section. 

Final Turning
Glue the two halves using the press keeping the faceplate and 

waste blocks in place. Mount back on the lathe between centers 
and fine tune the entire piece (Photo 16). Final sand ready for 
finish. Remove the tail stock. Part off the top waste block and 
clean up the ebony top (Photo 19). Final shape the base. Not 
daring to part it off the waste block at this point, I removed the 
faceplate and reversed chucked it between centers using a snug 
fitted dowel through the top vase opening. I held the dowel 
with the chuck at one end and used the tail stock to hold and 
center the base. I turned the base down to the final shape slightly 
concave per typical (Photo 20).

Now, off the lathe for the final time. Sign and date the piece. 
I’m using a tip from Scott Ruesswick to sign all my pieces. It’s a 

˝Uni-ball GEL Impact˝ pen that can be found at any Staples. It is 
acid free and used in archival work.

A few coats of finish and it’s done. The finished piece measures 
4 1/4˝ x 91/2˝ consisting of 133 pieces. The woods used are quarter-
sawn cherry, black ebony, maple veneer and black dyed veneer. 

Photo 12—Note the recess for the half mortise and tenon joint.

Photo 13—Top stave glue up to the waste block. 
Note blocks to keep it perfectly centered.

Photo 14—The top stave rough 
shaped and preped for the top ebony ring.


