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Small Ornamented Bowl 

The following document describes each step in making a small bowl that is ornamented on the outside 
with a pattern John Edwards calls a Gothic Curve, and a phased pattern on the inside.  Examples of 
completed bowls using this document can be seen on page 13.  The rose engine used in this project is a 
Lindow Rose Engine using a leveling chuck, scroll chuck, and a collet chuck.  A Drilling Frame with an 
eccentric cutter head, and a Universal Cutting Frame (UCF) with the carbide cutters are also used. 

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

A 24 sine rosette with the 1 ½” rubber is used for ornamentation of the outside and the inside of the bowl. 

The wood used in this project is African Blackwood. 

Before starting the project it is suggested that the following attachments are read and understood. 

Three methods for holding the blank are suggested below, however this document will explain only the 
use of the scroll chuck 

The steps in making the bowl are: 

a. Design the shape of the bowl on paper and calculate the necessary dimensions and angles. 

b. Prepare the wood blank for the bowl. 

c. Outside of the bowl – first shape the outside of the bowl with the Drilling Frame and the eccentric 
cutter head, and second, ornament the outside of the bowl with the same cutting frame using a 
24-sine rosette. 

d. Inside of the bowl – first use the Drilling Frame and the eccentric cutter head to remove the inside 
of the bowl.  Use the UCF and 24-sine rosette to ornament the inside of the bowl. 

e. Foot - use the UCF and 24-sine rosette to ornamenting the foot. 

Like any project the first necessary step is to design the bowl and calculate any angles and 
measurements that are used during the ornamenting process, as well as how the bowl will be held during 
ornamentation. 

1. Designing the bowl. 

a. To assist in setting up the Drilling Frame with the eccentric cutter head to shape and ornament 
the outside of the bowl, and to remove the inside of the bowl for ornamenting the first step is to 
design and document the size and shape of the bowl. Once the design is on paper the correct 
angle and radius of the eccentric cutter head can be calculated. 

b. First, draw the exact size and shape of the bowl on tracing paper as a side view or section 
drawing.  In this project the size of the bowl is 2.8” diameter and 1.325” deep. Make two separate 
copies on plain paper.  Dimensions from the bowl will be used to document the process of 
shaping and ornamenting the bowl. 
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First Copy. 

a. The first copy will be used to calculate the angle the sliderest is set at, and the radius of the 
eccentric cutter head to shape the outside of the bowl before ornamenting. 

b. Explanation 
I. Draw a line between the two points (a b) where the cutter tip is used to shape the bowl. 
II. Measure the distance between these two points, which is 1.33”. 

III. Mark the center point (d) on this line. Each half is 0.665”.   
IV. Draw a line from this center point (d) perpendicular to the line (a b) to the centerline of the 

bowl (c2).  
V. Measure the angle (c1 c2 and c2 d) by laying the base of a protractor on the centerline (c1 

c2) with the center point of the protractor on c2. The protractor will give a direct reading for 
the protractor on the Hardinge sliderest when using the eccentric cutter head.  This angle 
measures 55 degrees.  

 

Note:  For design drawings using the eccentric cutter head the center of the radius must always be 
drawn from the centerline as that is the center of the spindle. 

 

 

Note the results: 

a d =  0.665” 

Sliderest (top slide) Angle: 55 degrees 
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Second Copy. 

a. The second copy is to calculate the angle of the sliderest, and radius of the eccentric cutter head 
to remove the inside of the bowl so it can be ornamented. 

b. Explanation 
I. Use a compass to draw the area to be removed using point c1 as the center point. 
II. Draw a line between the two points (a b) where the cutter tip is used to shape the bowl. 

III. Measure the distance between these two points, which is 1.636”. 
IV. Mark the center point (d) on this line. Each half is 0.818”.   
V. Draw a line from this center point (d) perpendicular to the line (a b) to the centerline of the 

acorn (c1).  
VI. Measure the angle (c1 c2 and c1 d) by laying the base of a protractor on the centerline (c1 

c2) with the center point of the protractor on c1. The protractor will give a direct reading for 
the protractor on the Hardinge sliderest when using the eccentric cutter head.  This angle 
measures 45 degrees.  

  

 

 

Note the results: 

a d = 0.818” 

Sliderest (top slide) Angle: 45 degrees 
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2. Preparing the bowl blank for ornamenting.  

a. Cut a piece of wood approximately 2.8” in diameter and 2“ thick with a 1 7/8” diameter tenon ¼” 
deep Use the traditional lathe or the Lindow RE cut the wood accordingly. Scribe a line 3/16” from 
the top of the bowl. For the document three different designs are displayed, however only Design 
1 is used in the document. 

Design 1 – on the Lindow RE a ¾” diameter 3/8” wide tenon was cut for use by a collet chuck.  A 
1 3/16” diameter 1/8” wide tenon was cut for the foot. All cuts were made with a ¼” end mill.   The 
tenon on the right will be used in a scroll chuck when ornamenting the base of the bowl. 

 

 

 

Design 2 – on the Lindow RE a ¾” tenon was cut for use by the collet chuck.  A 1 3/16” diameter 
1/8” thick tenon was cut for the foot.  Finally, a hole 1 7/8” diameter by ½” deep was cut for the 
expansion chuck.  All cuts were made with a ¼” end mill. 

 

 

Bowl 1 1/4” wide 

Foot 1 1/8” diameter 
and 3/16” wide  

Rim 3/16” wide 

Tenon 1 7/8” 
diameter and ¼” 
wide 

Tenon 3/4” diameter 
and 3/8” wide 



August 1, 2011 

 6 

Design 3 – All cuts were made using a traditional lathe. A 1 ¾” tenon on the left was cut for use 
by a scroll chuck to ornament the inside of the bowl.  A 1 3/16” diameter 1/8” thick tenon was cut 
for the foot.  The tenon on the right will be used in a scroll chuck when ornamenting the base of 
the bowl. 

 

3. Ornamenting the outside of the bowl. 

Step 1 – Preparing the RE for ornamenting the bowl 

a. Install the Leveling Chuck. Screw the scroll chuck onto the Leveling Chuck and tighten the 
bowl blank into the scroll chuck. 

b. Set the headstock to top dead center. Refer to the Alignment Procedures Section 1 – 1.1. 

c. Use an indicator against the wood blank and check the blank both axially and radially. Refer 
to the Alignment Procedures Section 1 – 1.5. 

Note: Refer to ‘Designing the bowl’ First Copy above for angles and dimensions used in 
the next sections. 

d. On the sliderest install the Drilling Frame with the eccentric cutter head and a 60-degree 
cutter. Check the eccentric cutter head is at the correct height with the center of the spindle. 
Refer to the Alignment Procedures Section 2 – 2.3. Ensure it Drilling Frame is held secure 
in the tool post. 

e. Adjust the radius of the eccentric cutter head to be 0.790” i.e. 0.665” + 0.125. Refer to the 
Alignment Procedures Section 2 – 2.5. on setting the radius.   

 Note: Remember: you must add the .125” for one half each of the two cutters when 
measuring off of the buttons with your calipers.  For instance, if you are using dial calipers 
they will read .600” for this exercise.  If you’re using digital calipers you can set the ABS for 
.125” and read it at the .575”.   

f. Move the bottom slide to be perpendicular to the headstock (base is parallel with the spindle), 
and using the sliderest protractor, set the top slide to be at an angle of 55 degrees.  
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g. Check this to ensure the radius is correct by aligning the cutter tip with the 3/16” line offset 
from the rim of the bowl with the top slide, and the bottom slide can then be turned inward till 
the desired depth is reached and the foot of the bowl has been formed by the eccentric cutter 
head.   

 

Step 2 – Preparing the base of the bowl for ornamenting 

a. Rotate the bowl blank and switch on the Drilling Frame slowly moving the eccentric cutter 
head into the blank.  Continue cutting the blank until the cutter touches both the valley 
between the base and the foot, and the 3/16” line.  It may be necessary to make additional 
adjustments during this process.  

b. Slow down the rotation of the bowl for a smoother surface. 

Step 3 – Ornamenting the base of the bowl 

a. Before ornamenting check to ensure the eccentric cutter head is still at the correct height to 
the side of the bowl blank. Refer to the Alignment Procedures Section 2 – 2.3. for aligning 
an eccentric cutter head to the side of a cylinder. 

In the corner 
between the base 
and foot 

Inline with the 
3/16” line offset 
from the rim of 
the bowl 
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b. Install the 1 ½” rubber in the valley of the 24-sine rosette with the headstock at top dead 
center.  Unlock the knurled adjustment nut and ensure the headstock rocks.  A dial indicator 
against the headstock is also a good indicator of the rubber being in the valley. 

c. Ensure it Drilling Frame is held secure in the tool post. 

d. Again, position the rubber in the valley of the rosette and move the eccentric cutter head in 
until it slightly touches the surface.  Slowly rotate the bowl blank and move the eccentric 
cutter head in slowly and all 24 rings are cut. 

e. Continue moving the eccentric cutter head in until a suitable depth pattern is cut.  
Optimistically the pattern will all have rounded tops.   

f. Slow down the rotation of the bowl for a smoother surface. 

 

Step 4 – Ornamenting the rim of the bowl 

a. Ensure the headstock is top dead center and locked. Refer to the Alignment Procedures 
Section 1 – 1.1. 

b. Install the UCF on the sliderest and position the sliderest 90 degrees perpendicular to the 
base. 

c. Turn the UCF cutting head so it is in a vertical position. 

d. Center the cutter on the rim and cut a shallow groove. 

 

4. Preparing the inside of the bowl for ornamenting. 

Note: Refer to ‘Designing the bowl’ Second Copy in Section 1 b. above for angles and 
dimensions. 

a. Remove the scroll chuck and replace with the collet chuck.  Tighten the bowl blank in the 
collet chuck. 
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e. Set the headstock at top dead center, and check the bowl blank both axially and radially.  
Refer to the Alignment Procedures Section 1 – 1.1. and Section 1 – 1.5 respectively. 

b. If there is a tenon it should be removed first with the Drilling Frame and an end mill. 

c. Install the Drilling Frame with the eccentric cutter head and a 60-degree cutter on the sliderest.  

d. Move the bottom slide to be perpendicular to the headstock (base is parallel with the spindle), 
and using the sliderest protractor, set the top slide to be at an angle of 45 degrees.  

 

h. Set the radius of the eccentric cutter head to 0.943” i.e. 0.818” + 0.125”. Refer to the Alignment 
Procedures Section 2 – 2.5. on setting the radius.   

e. Slowly rotate the bowl blank and move the eccentric cutter head in slowly until the inside of the 
bowl is removed. When the cutter is on the left of the eccentric cutter head the cutter should be 
cutting the center of the bowl. It may be necessary to change the number of degrees to cut the 
correct dimension. 

f. Stop removing the inside when the rim is approximately 0.200” thick. 

Note: Frequently check the depth to ensure the bowl is not too thin. 
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5. Ornamenting the rim of the bowl. 

a. Replace the Drilling Frame with the UCF.   Move the UCF cutting head to be horizontal. 

b. Position the sliderest at an angle to cut a small chamfer on the top outside of the rim about 
half the width of the rim. 

 

  

6. Ornamenting the inside of the bowl. 

a. Install the 1 ½” rubber in the valley of the 24-sine rosette with the headstock at top dead 
center.  Unlock the knurled adjustment nut and ensure the headstock rocks. 

i. Adjust the rubber so that the headstock move equally to and from of top dead center. Refer 
to the Alignment Procedures Section 1 – 1.2.  

b. Ensure the phasing wheel latch is set to 24. 

c. Slowly rotate the bowl blank.  Move the cutting head into the inside of the bowl by the rim 
until all 24 valleys are cut.   

d. Continue moving the cutting head in until half the thickness of the rim is cut and the pattern is 
about 3/8” to ½” in from the rim.  Move the cutting head away from the rim and stop the UCF. 

 



August 1, 2011 

 11 

e. Move the phasing wheel latch one notch (phase moved by 50%). Move the cutting head into the 
center of the bowl and slowly rotate the bowl blank. Move the cutting head until all 24 valleys of 
the second pattern are cut. Move the cutting head away from the rim and stop the UCF. 

 

f. Move the phasing wheel latch one notch (phase moved by 50%). Move the cutting head into the 
center of the bowl and slowly rotate the bowl blank.  Move the cutting head in until all 24 valleys 
of the third pattern are cut. 

 

7. Finishing the foot of the bowl. 

a. Remove the collet chuck and install the scroll chuck. 

b. Wrap tape around the rim of the bowl and insert the bowl, rim first, into the chuck.  Do not 
tighten too tight as this damage the rim. 

c. Move the sliderest inline with the foot.  Rotate the bowl and move the UCF in to first, remove 
the tenon, and second, to make a slight indentation in the foot. 

d. Install the 1 ½” rubber in the valley of the 24-sine rosette with the headstock at top dead 
center.  Unlock the knurled adjustment nut and ensure the headstock rocks. 

e. Slowly rotate the bowl blank.  Move the cutting head into the inside of the foot until all 24 
valleys are cut.   

j. Set and lock the headstock at top dead center. Refer to the Alignment Procedures Section  
– 1.1. 
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f. Position the sliderest at an angle to cut a small chamfer on the outside of the foot. 
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g. Completed bowls. 

African Blackwood 

Mopani 

 


