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Small Fluted Bowl

The following document describes each step in making a small bowl that is fluted on the outside and a phased
pattern on the inside. The completed bowl can be seen on page 12. The rose engine used in this project is a
Lindow-White Rose Engine using their leveling chuck, the double eccentric with the dome chuck, a horizontal
cutting frame, and the segment stop. An expansion chuck with a %4”-16 thread and a holding or scroll chuck with
expanding jaws, are used to hold the bowl during ornamenting.

The wood used in this project is Argentine Osage Orange.
1. Designing the bowl.

a. To assistin setting up the double eccentric chuck that will be used to ornament flutes on the outside of
the bowl a method to first design the outside of the bowl and cut out templates is explained below. One
advantage of using this method is that the offset of the double eccentric chuck to cut the flutes on the
outside of the bowl is quickly calculated. The outside of the bowl in this document is shaped as part of the
circumference of a circle.

b. First, draw the size and shape of the bowl on tracing paper as a side view or section drawing. The bowl
can be any size; however, the outside shape of the bowl should be a part of the circumference of a circle.
Use a compass to draw this curve. If a rim at the edge of the bowl is required mark this on the design.
See the example below.

In the two designs below Example A has a larger diameter than Example B; however, both curves are
part of a circle. The shape of Example B is used in this project.

c. Second, transfer the bowl design from the tracing paper to a card or stencil stock to make two templates.
The first template will be used to check the shape of the bowl when cutting the outside of the bowl, and
the second template will be used to determine the offset measurement of the double eccentric chuck.
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d. Third, use a compass or the RE to draw a series of circles on a rectangular piece of card stock at 0.100”
apart. The template made in c. above will be used in conjunction with this card to determine the offset
required to move the double eccentric chuck.

e. To calculate the offset of the double eccentric chuck place the second template on the card and move the
base line (A) until both curves line up. In this design the flutes will extend to the top of the rim. There is no
adjustment to be made. If an edge is required around the rim use base line (B).

Center of the bowl lines
up with the center of the
circles. No adjustment
required.

f.  To calculate the offset using Example A from 1.b. above move the base line until both curves line up. In
this example it suggests moving the double eccentric chuck 0.300”.

Center of the bowl is to
the left from the center of
the circles by 0.300".
This is the offset
amount.
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2. Preparing the bowl for ornamenting.

a. Cut a piece of wood approximately 3” square and 1 3/4“ thick. Cut the wood round to its largest diameter,
which will be just less than 3”.

b. Cut the bowl to shape and use the template as a guide. Cut a 1 1/2” diameter tenon about 3/16” wide at
one end that will fit into a holding chuck. It is important the tenon have a small shoulder for the holding
chuck to rest against.
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c. Insert the tenon of the bowl into a holding chuck and drill a 1 %2” hole about 1” deep.

d. Alternatively, use a %" 4 flute single end mill (end mill) in an end mill holder screwed into a drilling frame
to bore the hole. Check the diameter of the hole frequently so there is a tight fit with the expansion chuck.
Remember to align the bowl axially using the leveling chuck and the end mill is at center height.

e. The final part of preparing the bowl is to drill a 1 %4” hole in the base. A scroll chuck with expanding jaws,
or an expansion chuck, will be inserted in the hole to hold the base when ornamenting the inside of the
bowl. First, insert a 1 ¥4” expansion chuck with a %4”-16 thread into the 1” deep hole drilled in 2 c. or d.
above, and use a 1” x 8 to % adapter to connect to the lathe mandrel.

Note: Check the bowl is running true. If not, reshape the outside of the bowl including the tenon.

Use a forstner bit to drill a 1 4" hole 3/16” deep in the base. To eliminate the problem with the forstner
bit's sharp point going too deep only drill the outline of the hole and complete the hollowing using a small
scraper.
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f.  Alternatively, use a ’4” 4 flute single end mill (end mill) in an end mill holder screwed into a drilling frame
to bore the hole. If an expansion chuck is used to hold the base check the diameter of the hole frequently
so there is a tight fit with the expansion chuck.

A, "‘7'

Note: In both e. and f. the tenon should be reduced from 3/16” to 1/8” using a horizontal cutting frame
before boring the hole.

3. Setting up the RE for fluting.

a. Install the double eccentric chuck with the dome chuck on the RE. Adjust all slides so that they are all
lined up central with the mandrel. Slide B will not be touched again during this project. Refer to a previous
published L-W document called ‘Open Ended Box — Second Level Alignment'.

Slide B Slide C

Slide A

b. When the Slide A is in-line with the mandrel mark the slide with a fine marker to denote the center point.
Screw the %4”-16 expansion chuck attached to the bowl on to the index chuck.
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c. Move the slide rest so that it is 90 degrees with the bowl, and install the horizontal cutting frame. Adjust
and align the cutting head to center height of the mandrel. Again refer to a previous published L-W
document called ‘Open Ended Box — Second Level Alignment’ for instructions. The cutting frame must be
truly horizontal, on center to the RE mandrel, and centered to the index head spindle on the dome chuck

as per those instructions.

d. If an edge is part of the bowl design it will be necessary to install the Segment Stop on the RE base. First
install the arm with the screw adjusters.
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e. Place a level on the headstock. Move the headstock to top dead center and adjust the level accordingly.
Lock the headstock so there is no rocking movement. Place the level on the Slide A as shown below and
rotate the slide until it is also level. Lock the mandrel.

f. Install one of the metal stops in the index wheel and adjust the upper adjustment bolt to touch the metal
stop. Unlock the mandrel and swing the bowl to ensure the bowl stops at the correct level position,
otherwise make fine adjustments to the upper adjustment bolt.

Install the second metal stop and adjust the lower adjustment bolt so that the tenon is not removed by the
cutting head.
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4. Positioning the bowl for ornamenting.

a. Move the bowl up and down, using the red adjustment wheel (Slide C), to determine the thickness of the
rim. This adjustment will not be the touched again.

Slide C

b. Using the red adjustment wheel (Slide A) move the bowl! towards the cutting frame head by the offset
amount calculated in 1f. above.

Slide A
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c. Swing the bowl from the top to the bottom ensuring the cutting head follow the contour of the bowl. Use

the same red adjustment wheel and/or the slide rest to make any fine adjustment. Set the Hardinge slide
rest dial to zero.

5. Cutting the flutes.

a. This particular bowl will have 24 flutes set at 15 degrees apart. To start cutting the flutes first set the
index chuck to zero degrees as the starting point.

b. Swing the bowl up and down to ensure the movement is smooth and it stops at the correct place below
the edge.

i. Turn on the cutting frame and bring the cutting head in slowly until a flute is cut. Note the depth of
cut used.

ii. Turn off and retract the cutting head.
iii. Carefully move the index by 15 degree counter-clockwise and make another cut to the same depth.

iv. If the sides between the first and second flutes are not sharp or have flats between them it will be
necessary to deepen the cut and repeat steps i. thru iii.

Note: After a flute is cut a good technique is to finish the cut by just a few thousandths of an inch.

V. Once the depth has been established repeat i. thru iii. until all 24 flutes have been cut. This
completes the outside of the bowl.
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Vi. Finally, examine all flutes for flat spots. If there are flat spots select the worst flat spots and re-cut
by a few thousandths deep until they disappear. Use this depth to cut all the flutes.

Vii. Remove both the metal stops from the index wheel.

6. Cutting the side rim.

a. If the edge of the rim does not need to be cut skip to section 7. If it does need to be cut remove the
double eccentric chuck and replace with the leveling chuck, and a 1” to 3/4” converter. Screw the
expansion chuck onto the converter. Check the rotation of the bowl, and adjust the leveling chuck
accordingly.

b. Move the slide rest inline with the bowl and move the cutting head to the edge of the rim of the bowl.
Rotate the bowl and cut the rim to the depth required.

7. Hollowing out the inside of the bowl.
a. To hollow out the inside of the bowl either the RE or a lathe can be used.

i. If the RE is used insert an expanding chuck in the base and attached to a 1” to 3/4” adapter. Screw
the converter on to a leveling chuck. The leveling chuck should be used to ensure the bowl is lined up
correctly. Use the horizontal cutting frame to cut out the interior of the bowl. Leave the sides of the
bowl 1/4” thick and slightly thicker at the bottom.

ii. If a lathe is used use a scroll or holding chuck with expanding jaws to hold the base of the bowl.
Leave the sides of the bowl! 4” thick and slightly thicker at bottom. Install the holding chuck on the
RE leveling chuck and ensure the bowl is lined up correctly.

b. Move the slide rest inline with the bowl. Move the front of the cutting frame to the top edge of the bowl.
Rotate the bowl so that the cutting head squares up the top edge of the bowl for about %4” in from the
outside of the bowl. Set the dial on the slide rest to zero.

8. Ornamenting the inside of the bowl.

a. The design inside the bowl uses a 24 sin rosette and a 1 2" rubber. Install the rubber so that the
headstock rocks approximately 0.065” either side of top dead center. Set the crossing wheel phasing to
number 24 to match the rosette.
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b. Move the crossing wheel with the key to rotate the rosettes until the valley of the rosette is inline with the
valley of the flutes.

c. Move the cutting head just touching the inside the bowl and set the dial on the slide rest to zero. Move
the cutting head slightly away from the bowl and start the cutting frame.

d. Cutting the patterns. Note that the following is just a guideline and for each pattern use your own
discretion as to the position of the cutting head, pattern and depth of cut used. Write down your
measurements used so it can be repeated or modified for next time.

First pattern .... move the cutting head in 5 turns (0.500”) and slowly rotate the bowl ensuring the
rocking action is smooth. At the same time move the cutting head into the side of the bowl and cut a
pattern to approximately 1/8” (0.125), or half the thickness of the rim. Move the cutting head away
from the bowl. This completes the first pattern.

Second pattern .... move the crossing wheel by 50% i.e. from 24 to next slot. Move the cutting head
in 3 turns (0.300”). Slowly rotate the bowl and move the cutting head into the side of the bowl and
cut a pattern until the sides and top of the pattern meet up with the first pattern with sharp edges. At
this time move the cutting head away from the side of the bowl.

Third pattern .... move the crossing wheel by 50% i.e. back to 24. Move the cutting head in 2 turns
plus 0.10” (0.210”). Check to ensure the cutting head rotates and repeat the process as in ii. above.

Note: The last two patterns require some experimentation as to the depth the cutting head is moved
into the bowl and moved out to the side. Make minimal adjustments to see where the cuts are made.

Fourth pattern .... move the crossing wheel by 50% i.e. from 24 to the next slot. Move the cutting
head in 1 turn plus 0.30” (0.130”). Repeat the process as in ii. above.

Final pattern .... move the crossing wheel by 50% i.e. back to 24. Move the cutting head in and cut a
pattern on the bottom of the bowl. Repeat the process as in ii. above.
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9. Ornamenting the bottom of the bowl.

a. The base of the bowl needs to be finished. Either use the RE or a lathe to decorate the base. The first
step is to find a method to hold the rim of the bowl. In the photo below cole jaws are used.

i. Ifthe RE is used first reduce thickness of the tenon. In the photo below the eccentric cutting frame is
used, as an example, to ornament the interior of the hole, or it can be left plain.

ii. If alathe is used first reduce the thickness of the tenon, and then finish the base with decoration or not.

10. Completed bowls.

12



