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Segmented Box Turning Demo

By Tim Niewiadomski


Tools required:


Table Saw or Miter Saw


Planer


Joiner


Band saw


12” Disc Sander


Lathe w/ turning tools and 2-4” faceplates


Calipers


High quality steel ruler


Band type screw clamps – Various sizes and quantities.


Calculator


(Other hand tools that I have neglected to list)

1. Draw up a plan complete with dimensions and wood types.

a. Things to consider – shape, height, & diameter.

i. Once the size & shape are determined, calculate thickness of each ring & number of rings required.

b. Allow enough overlap of rings to maintain wall thickness to determine the depth of segments.

c. Calculate angle for each segment within the ring. (360° / N) /2

N - number of segments per ring desired

i. Example: 12 segments per ring (360° / 12) /2 = 15°

d. Calculate segment length.

i. Calculate ring circumference.                              Circumference = Diameter x Pi.

ii. Example 5” x 3.1416 = 15.708” 

iii. Divide circumference by number of segments. 

iv. Example: 15.708” / 12 = 1.309”

v. To make it easier to mark the wood for cutting, convert segment decimal length into 1/32” fractional measurement. Multiply decimal portion only by 32. 

vi. Example 0.309 x 32 = 9.888”.

vii. Round to nearest whole number. 10/32” add whole number of segment length = 1 10/32” (overall segment length).

2. Prep wood.

a. Surface plane stock to thickness.

b. Square stock on joiner.

3. Cut wood into size.

a. Cut strips to segment depth with table saw.

b. For a floating bottom - Cut groove into strip for bottom ring.

4. Cut wood at angle on miter saw.

a. Cut first angle.

b. Mark segment length.

c. Setup stop to allow for repeatable cuts at same size.

i. Note: I allow approximately +0.050” in segment length for disc sanding. 

d. Cutting the segments, make angled cut, flip stock over 180°, make another angled cut.


e. Repeat until all segments are cut while keeping segments in order.

f. Bottom ring requires cutting stock to maintain groove on inside of segment. 

i. Make first angled cut with groove facing away from miter saw fence.

ii. Flip stock 180° to cut segment length as described above with groove facing towards miter saw fence.

iii. Flip stock 180° and trim cut angle to remove just enough stock to meet tip of inside segment (groove facing away from miter saw fence).

iv. Repeat cuts for all segments of bottom ring.

5. Disc Sand segments to remove any saw cut marks.

a. Setup miter gauge with stop to acquire repeatable segment lengths.

b. Sand one angle of each segment for a ring.

c. Adjust miter gauge stop smaller, just enough to remove saw cut marks from second angled cut of each segment for a ring.

d. Note: It is a good practice to dry test fit first ring after disc sanding to ensure tight fit of mitered angles.

i. Use worm geared band type clamp around each ring, hold ring up to light and rotate ring to observe if any gaps are present.

ii. If there is no light visible between mitered angles, the fit is correct and ring is ready for glue up.

1. If light is visible between mitered angles, the mitered angle is incorrect and adjustment of miter gauge on disc sander requires adjustment to eliminate the angle. 

2. Light viewed on inside part of mitered angle, adjust miter gauge for a slightly smaller angle.

3. Light viewed on outside portion of mitered angle, adjust miter gauge for a slightly larger angle.

e. Sand remaining segments of ring.

f. Repeat this step for each ring until all ring segments are sanded.

6. Glue segments into rings.

a. Dry fit each ring to ensure tight fit of mitered angles.

b. Place ring segments on flat surface.

c. Glue rings by removing band clamp.

d. Glue 1 side of segment and rub onto side of next segment, repeat glue up until last segment.

e. Glue both angles of last segment and place into ring. 

f. Place clamp onto ring and tighten ensuring each segment stays flat. 

g. Set ring aside until glue dries.

h. Repeat until all rings are glued.

7. Bottom ring.

a. Dry fit ring as described above. 

b. Cut a round bottom from stock to fit inside bottom ring groove.

c. Glue half of the segments together, place bottom stock into groove and finish glue up of ring as described above.

8. Surface sand on disc sander rings flush.

a. Remove clamp off each ring.

b. Use disc sander to remove any excess glue from both flat surfaces of rings.

c. Note: In the case the ring is larger then the disc sander diameter, use a drum sander to surface sand rings.

9. Glue rings together, this creates a rough blank of your project. For the best stability, glue rings in a brick like fashion, seams that are staggered.

a. Mount face plate with waste block onto lathe.

b. Glue bottom ring onto waste block. Allow enough time for glue to setup before glue up of next ring.

c. Mark center of a segment on ring mounted to lathe to align next ring to be glued. 

d. Glue ring to bottom ring.

e. Repeat steps until bottom half of the rings are glued into shape.

f. Remove bottom half with face plate from lathe.

g. Mount a second face plate with waste block onto lathe.

h. Glue top ring onto waste block.

i. Repeat steps until lid rings are glued into shape.

10. Turn exterior to final shape.

a. Mount bottom half of project to drive side of lathe.

b. Mount top half (lid) of project to tailstock.

c. Use tailstock to apply enough pressure to keep both halves of project together into full shape.

d. Turn project to final shape.

e. Final sand exterior to desired smoothness.

11. Turn interior to final shape.

a. Remove lid with face plate from lathe tail stock.

b. Turn interior of bottom half of project into final shape.

c. Sand interior only.

d. Remove bottom half from lathe.

e. Mount lid to lathe drive.

f. Turn lid interior to final shape.

g. Sand interior only.

12. Final turning of lid top.

a. Remove lid from waste block.

b. Mount bottom half of project to lathe drive.

c. Secure lid to bottom with masking tape.

d. Final turn lid top.

e. Sand exterior to desired smoothness. 

13. Final turning bottom.

a. Remove bottom half of project from waste block.

b. Reverse mount bottom onto lathe and final turn bottom.

i. Using 4 jaw chuck with aluminum plates in jaws.

ii. Mount bottom by securing a donut shaped ring of MDF with ¼” threaded rod.

c. Final turn bottom.

d. Sand bottom to desired smoothness.

14. Remove bottom from lathe and apply finish.
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