
!!!!!
 !!!!!!!!!!!!!!!!

!!!!!!!!!!!!

!!!!!! !!!!!!!!!!!!!!!!

 

�1

Ornamentally Turned Layered Box !

Published by: 
   David Lindow 
   Lindow Machine Works 
   Lake Ariel 
   Pennsylvania !
   July 10th, 2014



Introduction: 

This ornamental turning project is covered in two 
separate parts.  The first part explains how to layer 
several types of wood and, the second part will detail 
how to decorate the outside of the layered wood piece.  
Before starting this project it is suggested to read two 
articles by Bill Ooms titled ‘Mini Metal Lathe for 
Wood’ (AAW Journal February 2013) and ‘ Ornamental 
Turning - Patterns Cut Through Thin Layers’ (AAW 
Journal April 2013). Both articles contain a lot of 
information that will help as an introduction to this 
project. 

The layered box on the front page was completed by 
David Lindow. The two other layered boxes on pages 
12 and 13 were completed by Brian Clarry using the 
following instructions. 

Equipment Used 
Part 1 - The Layered Box - The equipment used to 
make the layered box is a mini-Jet lathe with a 
Hardinge slide rest. The slide rest is attached to the 
mini lathe with the Lindow Hardinge Mount. 

Part 2 - Ornamenting the Layered Box - The Lindow 
Rose Engine is used to ornament the outside of the 
box using the Double Eccentric Chuck. 

Types of wood for layering - African Blackwood, 
Tamboti, Mopane, Pink Ivory, Holly, Boxwood, 
Bloodwood. For thin layers of veneer use Holly or 
Maple. 

Read ‘Ornamental Turning - Patterns Cut Through Thin 
Layers’ (AAW Journal April 2013) as Bill Ooms uses 
veneer as one of the layers in his box.  

Holding the box accurately - Using the Morse 
Taper (MT) to move the box between lathes is 
exponentially more accurate on most lathes (some 

lower-end lathes will require that the MT bore be 
returned and trued). A piece mounted in a chuck on 
an MT is accurate and repeatable if the taper bore is 
clean and free of debris. To maintain the repeatability 
do not remove the piece from the chuck during the 
machining steps.  

Using a MT will eliminate the need for a leveling 
chuck in most cases. 

In this project a Talon chuck is used with a #2 Morse 
taper, that will fit both the mini-lathe and the Lindow 
Rose Engine. 

Metal HSS Cutters - for the straight cutter it is 
recommended to use a 3/8” HSS blank. The end of 
the cutter should be ground to less than 90 degrees, 
and the face of the cutter to be 15 degrees from 
vertical.  The left hand side of the face should be 
ground to 5 degrees from vertical. 

Aligning the Hardinge slide rest - On a regular 
lathe turn a piece of wood between centers round with 
a tenon at one end that will fit an Expansion Chuck. 
The Expansion Chuck will be used when ornamenting 
the layered box in Part 2. Clamp the blank in the 
holding chuck. Install a regular metal cutter in the 
Hardinge tool holder and use a square to ensure the 
tool post is perpendicular to the cross slide. Face the 
outside of the blank, and check the diameter at each 
end of the cylinder.  If the diameters are not equal 
loosen the two swivel lock cams on the Hardinge top 
slide, and use the protractor to adjust the angle 
accordingly. Repeat the process until the diameter of 
the cylinder is equal at each end. 

The mini-Jet can be set to high speed, except when 
drilling the holes with the forstner bits. 

Part 1 - The Layered Box 
Introduction: 

The layered box for this project consists of three 
layers: outside is blackwood, middle is holly and 
inside is pink ivory. The final height of the layered box 
is 1 1/2”.   

Note: The blackwood cylinder in this project does 
have a 3/16” thick bottom. 

When cutting and ornamenting through thin layers, 
the depth of the cut must be controlled accurately to 
get the desired pattern. When cutting on the side of a 
cylinder the amplitude of the rosette must match the 
cut depth for optimum results. This box the outer layer 
(Blackwood) is 0.120”, middle layer (Holly) 0.060”, 
and the inner layer (Pink Ivory) was 0.060”.  So the 
amplitude of the rosette selected must be less than .
240”. !
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Layering Process: 

Step 1 - Between centers on a regular lathe turn each 
of the three woods round with a 1/4” tenon at one 
end. Based on the type of jaws of the holding chuck 
cut straight or dovetail tenons. 

Note: If the tenon will be used to hold the Blackwood 
when decorating ensure the diameter of the tenon (in 
clamping mode) fits an Expansion Chuck. 

Rough Turned Final Diameter                  

Pink Ivory: 2” x 2.25” 2.140”              

Holly: 2” x 2.375” 2.260”                    

Blackwood: 2.25” x 2.75” 2.500”        

Hint: Use the tip of the straight metal cutter to cut the 
wood.  The cutter should be clamped at an angle in 
the tool holder to stop the tool post touching the wood. 

Set the straight cutter to center height. 

Step 2 - Clamp the Pink Ivory in the holding chuck. 
Use the straight metal cutter in the Hardinge tool 
holder to first, face squarely the end of the cylinder, 
and second, face the diameter to be 2.140”. 

Note: After the layered box has been ornamented the 
Pink Ivory will be bored out to leave the side 0.060”. 

Step 3 - Replace the Pink Ivory with the Holly. Use 
the straight metal cutter in the Hardinge tool post to 
first, face squarely the end of the outside of the 
cylinder, and second, face the diameter. 

!
Step 4 - Bore a hole 1 3/8” deep. 

First use a 1 1/4” forstner bit.  
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Second, use 1 1/2” forstner bit to complete the boring. 

Hint: The depth stated is an estimate and will depend 
on the height of the wood pieces. However, it is 
important to remember where the bottom of the inside  
layer is i.e. the Pink Ivory to ensure you do not go 
through the bottom when boring out the inside layer. 

Step 5 - Install a boring bar in the tool holder and set 
the boring bar to center height. 

HINT: It is important to keep the boring bar tool holder 
clean of wood dust. 

Make multiple small cuts boring out the inside of the 

Holly to a diameter of just under 2.140”. Go as deep 
as possible without going through the bottom. 

Step 6 - Use a 1/4” woodworking drill to drill a hole 
through the bottom of the Holly. This hole is used to 
allow the air to escape when inserting the Pink Ivory 
cylinder. 

Step 7 - Finally, slowly increase the diameter so that 
the Pink Ivory cylinder will fit loosely, but not tight, in 
the Holly. 

Step 8 - Use a small amount of PVA glue on the lower 
part of the Pink Ivory cylinder and push quickly into 
the Holly. After the glued has dried use a straight 

metal cutter in the tool holder to face the end of the 
outside of the cylinder so that the two woods are level. 

Note: Two methods have been suggested to glue the 
inserts. One is to use PVA glue as described above 
and, to hold the non-glued area, use thin CA glue 
when cutting the pattern. The other method is to use 
20-minute epoxy  and cover the insert all over. 

Step 9 - To complete the Holly cylinder face the 
diameter of the Holly to be 2.260”. !
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Step 10 - Replace the Holly with the Blackwood. Use 
the straight metal cutter in the tool holder to first, face 
the end of the outside of the cylinder, and second face 
the diameter.  

Step 11 - Bore a hole 1 1/4” deep. 

First, using a 1 1/4” forstner bit. 

Second, use 1 5/8” forstner bit to complete the boring. 

Step 12 - Use a boring bar to cut the inside of the 
Blackwood to a diameter of just under 2.260” with  
the bottom of the cylinder flat. Make multiple cuts 

Either, use a 1/16” woodworking drill to drill a hole 
through the bottom of the Blackwood. This hole is 
used to allow the air to escape when inserting the 
Holly cylinder. Alternatively, another method is to have 
the Holly cylinder a loose enough fit so the air will 
escape between the sides of the Holly and 
Blackwood. 

Step 13 - Finally, slowly increase the diameter so that 
the Holly cylinder will fit loosely, but not tight, in the 
Blackwood. 

Step 14 - Use a small amount of PVA glue on the 
base and lower part of the Holly cylinder and quickly 
push into the Blackwood letting the air escape 

Step 15 - Use a straight metal cutter in the tool holder 
to face the end of the outside of the cylinder so that 
the three woods are level. 

Step 16 - To complete the Blackwood face the 
diameter to be 2.5” leaving 3/16” shoulder at the base. 
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Note: The complete length of the cylinder can be 1.5”, 
as in this project. The lower 3/16” will be shaped using 
an ogee curve. 

Other designs for layered boxes 
The first design is just a straight cylinder with a 3/16” 
thick base that can be ornamented both internally and 
externally. A separate base can be added to the base. 

The second is the same design but the diameter of 
the Blackwood was sufficient to eventually cut an 
ogee design on a shoulder at the base of the outside. 

!
The third design has a layered plug that was inserted 
in the base and can be ornamented so the layering is 
shown both internally and externally. !!!!!!

Part 2 - Ornamenting the layered box 

The following part describes the steps in decorating a 
small box with ornamentation on the outside and 
base. The lid is separate from the base with a finial.  

The rose engine used in this project is a Lindow Rose 
Engine and the choice of chuck is the Double 
Eccentric Dome Chuck. 

The rosette used for the ornamentation is a 18-bump 
pumping rosette on the rocking surface using a 2” 
rubber.  The rosette amplitude is 0.165”. 

This document also refers to the ‘Lindow Rose Engine 
Alignment Procedures’ available from Lindow Machine 
Works. 

Leveling the Double Eccentric Chuck: 

To ensure accuracy in cutting through the layers it is 
first necessary to 1. set the UCF cutting head 
horizontally. 2. set the cutting frame to center height, 3, 
level the first slide of the Double Eccentric Chuck, 4. 
level the second slide of the Double Eccentric Chuck 
and finally, 5. set the the Dome Chuck or Index Head 
at center height to the spindle. 

Step 1 - Setting the UCF cutting head horizontally 

Install a square wood blank on to the Index Chuck, 
and set the red dial on the Index Chuck to zero. 
Position a square against the side of the box, and 
move the wood blank until the box is square to the 
slide rest.  

Install the Universal Cutting Frame on the tool post 
and position the cutting head at the bottom of the 
box.  Move the red dial of the Index Chuck to 45 
degrees.  

First, make a small cut, then move the cutting head 
and make another cut so the two edges meet.  The 
two cuts should make a continuous line. If the two 
cuts are not in the same plane then the UCF needs 
to be tapped slightly to correct the tilt.  Make two 
more cuts and check again.  

Refer to ‘Lindow Rose Engine Alignment Procedures’ 
document Section 2 - 2.1a for more information on the 
process. !
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Step 2 - Setting the UCF to center height  

Install a square wood blank on to the Index Chuck. 
Install a 45 degree rubber in the valley of a 24 sin 
rosette. Move the UCF slightly to one side of the 
centerline and make a small cut. 

Move the rosette 12 times (180 degrees) and make 
another cut.  Both cuts should be at the same height. 
If not, adjust the UCF by loosening the tool post lever 
and adjust the UCF up or down to correct the 
difference. Make two more cuts to check the new 
adjustment.   

Refer to ‘Lindow Rose Engine Alignment Procedures’ 
document Section 2 - 2.2 for more information on the 
process. 

Step 3 - Level the first slide 

Refer to ‘Lindow Rose Engine Alignment Procedures’ 
document Section 3.3 - 3.3a for more detailed 
information on the process.  

On the Double Eccentric Dome Chuck there are two 
slides both of which have to be level with the table 
when the headstock is at top dead center.   

Place an adjustable level (Starrett No 78 used here) 
on the bed of the sliderest and adjust the bubble to its 
center. Place the level on top of the headstock. Move 
the knurled adjustment nut, that adjusts the 
headstock, to move the headstock to top dead center 
and the bubble of the level is at center. 

Install a 24 sine rosette with a 45 degree rubber into 
a valley. Set the detent on the Crossing Wheel to 24.  

Move the adjustable level to the top of the first slide. 
If the first slide is not level use the key to turn the 
Crossing Wheel worm until the first slide is level with 
the headstock.   

Step 4 - Level the second slide 

With the first slide leveled rotate the headstock 90 
degrees or 6 bumps to level the second slide. 

Place the adjustable level on the headstock and check 
that the headstock is top dead center, then place the 
adjustable level on the side of the second slide. If the 
second slide is not level there are two ways to adjust 

the slide. Either loosen the four screws at each corner 
of the aluminum plate, or loosen the four bolts holding 
the second slide to the center of the aluminum plate.   

After adjusting and checking it is level retightening 
the screws. 

Step 5 - Centering the Index Head to center height 

Setting the height of the Index Head spindle to the 
center of the rose engine spindle is done by using the 
red handle on the first slide to adjust the lead screw 
of the Double Eccentric Chuck. Clamp a test piece of 
wood in the Index Chuck and set the index to zero 
degrees. Move the cutting head to the base of the 
test piece of wood and make a shallow horizontal one 
side of center. Rotate the Index Chuck by 180° and 
make a similar cut. Adjust the lead screw the until the 
points of the cuts line up exactly a t  t h e  s a m e  
h e i g h t .  

Where to ornament on the layered box: 
Step 1 - Adjust headstock to rock equally either side 
of top dead center 

Install an 18-bump pumping rosette on the rocking 
surface using a 2” rubber.   

Use a dial indicator against the top of the headstock 
and an adjustable level on the headstock to check 
travel each side of top dead center is the same. 

Refer to ‘Lindow Rose Engine Alignment Procedures’ 
document Section 1 - 1.2 for more detailed information 
on the process.  

Step 2 - Centering the cutting head vertically 

HINT: Before ornamenting the layered box it is 
suggested using a test piece of the same dimensions. 

First, using a dial indicator against the headstock set the 
second slide horizontal . Turn the cutting head so that 
the cutter is cutting vertically. Move the cutting frame so 
the cutting head is close to the center of the spindle. 

Start the cutting frame and  move the cutting head in to 
make a small cut on the test piece. 

Second, turn the Eccentric Chuck by 180 degrees and 
make the second cut. 
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Third, measure the size of the gap between the two 
marks and move the cutting frame by half the amount.  
The cutting frame should now be centered vertically to 
the spindle. 

Turn the cutting head back to horizontal.  

Note: It will be necessary to check the cutting head is 
horizontal as described above. 

Step 3 - Positioning the test piece 

Note: In this project the holding method uses an 
Expansion Chuck clamped onto the tenon of the 
layered box. Alternatively, a 1 1/4” hole may be bored in 
the layered box and an Expansion Chuck used to 
expand in the hole. This is a more secure method of 
holding the layered box whilst decorating. 

Mark on the side of the layered box where the center of 
the pattern will be ornamented. Move the layered box 
so that the mark is inline with the center of the cutting 
head. Use the red handle on the second slide to move 
the layered box to this position. 

Move the cutting head to one side of center. In this 
pattern the dial was moved 3/4 turn. (0,075”) 

Step4 - Ornamenting the test piece 

Turn on the cutting frame. Turn the Double Eccentric 
Chuck and move the cutting head in just touching the 
surface and set the dial to zero.  Make a shallow cut 
and check to ensure the ornamentation is where it 
should be cut. Cut to a depth of .165”.  

Ornamenting the layered box 

Truing the layered box: 
Clamp the layered box in the Expansion Chuck, and 
screw the Expansion Chuck on the Index Head. 
Ensure the layered box is clamped securely as this 
will be a problem if the box separates from the chuck 
when ornamenting. 

The next step is to check the run-out of the layered 
box both axially and radially. 

Note: Bump and Shim Method. - If the layered work 
piece is not axially true it is sometimes possible to 
use your hand or a mallet to tap the box into true. In 

some cases this is about the only method available. 
It takes experience and skill, and it often requires a 
degree of compromise. This method will be used 
later when setting the box into a Dome Chuck. 

Step 1 - Check box is axially aligned 

Use a dial indicator at each end of the layered box to 
check if the box is aligned axially. Unlock the Index 
head and turn the layered box and check the amount 
of run-out at each end of the box.  If the amount is the 
same at each end it is axially true. If the amount is 
different gently tap the box (bump method … see 
above) it until it runs true. Even though the layered 
box could be axially aligned at each end, and it still 
could be eccentric. This can be corrected when 
calculating the depth of cut. 

Step 2 - Check the box is radially aligned 

Use a dial indicator on the end of the box. Unlock the 
Index head and turn the layered box and check the 
amount of run-out at the end of the box. If out of 
alignment use a piece of shim stock the inside of the 
box. 

!
Calculating the depth of cut. 

Step 1 - Position a dial indicator where the pattern will 
be cut and set the Index Head to zero degrees. On the 
blue tape mark and number each 45 degrees. 

Set the Index Head to zero and the dial indicator to 
zero.  Move the Index Head by 45 degrees and note 
the difference from zero on the dial indicator.  

Repeat until number 8 is reached. !!
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In this project the following was noted: 
1. zero 
2. .002 
3. .005” 
4. .005” 
5. .006” 
6. .007” 
7. .006” 
8.    .002”                                                  

The difference will be added to the depth of cut when 
ornamenting. 

HINT: When centering the cutting head make 
adjustments and check again before cutting deeper. 
Move to a new position on the Index Head if additional 
checks need to be made. This will prevent damaging 
the piece while centering. 

Step 2 - Cutting the pattern 

Calculate the depth of cut 

Calculate the approximate depth of cut using the off-
set for each of the patterns 1 - 8. For the 18-bump 
pumping rosette and the 2” rubber the depth of cut is 
0.165”. For this project the off-set was added to 0.165” 
to calculate the approximate depth of cut. The depth of 
cut could change when cutting the first pattern. 

   Pattern   Off-set       Depth Of Cut 
1.     zero              0.165” 
2.     .002”             0.167” 
3.     .005”             0.170” 
4.     .005”             0.170”  
5.     .006”             0.171”   
6.     .007”             0.172” 
7.     .006”             0.171” 
8.        .002”             0.167”                                  

Note: If the offset was a negative value then offset 
amount should be subtracted from the 0.165”. 

Cutting the pattern 

Step 1 - Repeat centering the cutting head and 
positioning where the pattern will be ornamented on 
the layered box as described above using the test 
piece. 

Move the cutting head to one side of center. In this 
project the cutting head was moved .075” or 150 on 
the dial. 

Step 2 - Turn on the cutting frame and turn the Double 
Eccentric Chuck. Move the cutting head in just touching 
the surface and set the dial to zero.  Make a shallow cut 
and check to ensure the ornamentation is where it 
should be cut. 

First pattern … For the first pattern move the cutting 
head in ensuring all three layers are cut. Note the 
depth of cut as this may be different from the expected  
.165”. 

In this project the three layers were not cut until the 
depth of cut was .185”.  The depth of cut table was 
adjusted accordingly. 

 Pattern   Off-set       Depth Of Cut 
1.     zero              0.185” 
2.     .002”             0.187” 
3.     .005”             0.190” 
4.     .005”             0.190”  
5.     .006”             0.191”   
6.     .007”             0.192” 
7.     .006”             0.191” 
8.        .002”             0.187”  

Rest of patterns … To cut the rest of the patterns 
move the index by 45 degrees, and repeat the 
operation. Remember to adjust your depth of cut in 
accordance to the depth of cut calculation 
described above. 

!!
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Boring the inside layer 
The next steps is to bore a hole in the inside layer 
and cut the sides to a thickness of .60”.  Use the mini-
lathe with the Hardinge cross slide to first, bore a 
hole, and second, use a boring bar to complete the 
hole. 

First use a 1 1/4” forstner bit. 

Second, use 1 1/2” forstner bit to complete the boring. 

Step 2 - Install a boring bar in the tool holder and set 
the boring bar to center height. Remove the inside 
leaving the thickness of the side to be greater than 
0.060”. 

HINT: Be careful in not making the side and base too 
thin. ! !

Lid of the box 
A lid was made from Blackwood and Pink Ivory 
with a Blackwood finial. A shoulder was cut into 
the lid. The underneath was decorated. 
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Ornamenting a pattern on the base 
a. Use an end mill in the Drilling Frame to first 

remove the tenon and smooth the complete face 
of the base. 

b.  To ensure the pattern is cut centrally and at the 
same depth lock the headstock at top dead 
center, and check the base axially and radially. 
Refer to ‘Alignment Procedures’ document 
Section - 1 1.1 and Section - 1 1.5 respectively. 

c.  Install the 60-degree drilling cutter in the Drilling 
Frame and ensure it is on center with the spindle. 

d.  Install the D8 – 250 Rosette with the 45-degree 
rubber. 

e.   Position the rubber in the valley of the rosette with   
the drilling cutter in the center of the base.  Set 
the bottom slide dial to zero. 

f.    Cut the pattern using the following three steps. 

First - central pattern 
a. Move the drilling cutter in to start cutting the  
pattern. When the top of the eight shapes look like 
barleycorn and the top of the shapes is just below the 
surface stop cutting.  Set the top slide dial to zero, 
and move the drilling cutter away from the base.  

Second - the first five cuts of the pattern 
a. Cutting the first five cuts of the pattern without  
phasing: 

i. Move the drilling cutter away from the center, or    
towards the operator by .050” (100 on the dial) 

ii. Cut the next pattern until top slide dial reaches   
zero.  

iii. Move the drilling cutter away from the base, and  
repeat a. i. thru ii. above until all five cuts have 
been cut.  !!!!

Third - cutting the rest of the pattern 
a. Rest of the pattern  

i. Move the drilling cutter away from the center, or   
towards the operator by .050” (100 on the dial) 

ii. Phase by 3-degrees i.e.1 ½ turns on the   
Crossing Wheel worm, or 1 turn of the Auxiliary 
Rosette Holder. 

Note: If the phasing key is turned clockwise the 
shape of the pattern is right-handed.  If turned 
anti-clockwise the pattern is left-handed. 

iii. Cut the next pattern 0.005” deeper.  

iv. Repeat a. i. thru a. iii. above until the pattern is  
just under ½” from the edge when the rubber is in 
the valley of the rosette. !
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Completed Box 

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

Ornamenting with a Lotus pattern 
The Lotus rosette used in this ornamentation was 
purchased from Jon Magill and modified to clamp on 
the 1” spindle of the Lindow Rose Engine. 

Setting up the work piece for ornamenting 

Step 1 - Setting the UCF to center height  

Install a square wood blank on to the Index Chuck. 
Install a 45 degree rubber in the valley of a 24 sin 
rosette. Move the UCF slightly to one side of the 
centerline and make a small cut. 

Move the rosette 12 times (180 degrees) and make 
another cut.  Both cuts should be at the same height. 
If not, adjust the UCF by loosening the tool post lever 
and adjust the UCF up or down to correct the 
difference. Make two more cuts to check the new 
adjustment.   

Refer to ‘Lindow Rose Engine Alignment Procedures’ 
document Section 2 - 2.2 for more information on the 
process. 

Step 2 - Setting the UCF cutting head horizontally 

Install a square wood blank in a holding chuck and 
screw onto the spindle. Install the Universal Cutting 
Frame on the tool post and position the cutting head 
at the bottom of the wood blank. 

First, make a small cut, then move the cutting head 
and make another cut so the two edges meet.  The 
two cuts should make a continuous line. If the two 
cuts are not in the same plane then the UCF needs 
to be tapped slightly to correct the tilt.  Make two 
more cuts and check again.  

Step 3 - Set headstock to top dead center (TDC) 

Set the headstock to TDC. 

Refer to ‘Alignment Procedures’ document Section - 1 
1.1.  

Step 4 - Check the work piece radially 

Use a dial indicator against the side of the work piece 
and adjust the Leveling Chuck so that the work piece 
is adjusted radially with minimal eccentric movement 

Refer to ‘Alignment Procedures’ document Section - 3 
3.4a. 

Step 4 - Adjust headstock to rock equally either 
side of top dead center 

Install an 8-lotus  rosette on the rocking surface using a 
45 degree rubber.  

Use a dial indicator against the top of the headstock 
and an adjustable level on the headstock to check 
travel each side of top dead center is the same. 
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Refer to ‘Lindow Rose Engine Alignment Procedures’ 
document Section 1 - 1.2 for more detailed 
information on the process.  

Step 5 - Cutting the pattern 
Mark on the side of the layered box where the center of 
the pattern will be ornamented. Move the layered box 
so that the mark is inline with the center of the cutting 
head. 

Turn on the cutting frame. Turn the layered box and 
move the cutting head in just touching the surface Make 
a shallow cut and check to ensure the ornamentation 
is where it should be cut. 

Move the cutting head in until a pattern is cut. When 
the second layer appears check the layer appears in 
all the cuts. If they do not it is possible to adjust the 
Leveling Chuck to ensure the layer does appear in all 
the cuts. 

Move the cutting head in until all three layers show or 
the correct depth is cut. 

!

Step 6 - Completing the box 
Starting at the section ‘Boring the inside layer’ on 
Page 9 complete the rest of the box. !
Completed Box 
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