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Patterns on a box

The intent of the following project is to describe how to cut different patterns that can be used on
a cylindrical box. These patterns are 1. a pattern on the bottom of the inside of the box, 2. a
barleycorn and wave patterns for the outside of the box, and 3. several patterns on the underside
of the box. The cutters used in this project are 60, 90, and 120-degree drilling cutters made and
sold by Jon Spencer thru Lindow Machine Works. The rose engine used in this project is a
Lindow Rose Engine (RE) using:

All patterns

1. Rounded stock for box
2. Holding Chuck
3. Dial Indicator

Pattern 1 — Inside of the box

1. 24 Pumping Rosette with pumping spring and thrust bearing
2. #24 Rubber
3. Drilling Frame with a special ground 120-degree drilling cutter

Pattern 2 — Shoulder patterns and barleycorn on the side of the base

1. 24 Pumping Rosette with pumping spring and thrust bearing

2. #24 Rubber

3. 2" Expansion Chuck

4. UCF with a 3/16” right-hand cove cutter

5. Drilling Frame with a special ground 90-degree drilling cutter (to cut the barleycorn), and
120-degree drilling cutter (to cut the patterns on the shoulder).

Pattern 3 — Underside of base

1. D8 - 250 Rosette

2. 45-degree point Rubber

3. Dirilling Frame with an end mill (to remove the tenon), and a special ground 60-degree
drilling cutter (to cut the pattern)

1. Round wood stock for the box.
Wood — African Blackwood

Approximate Dimensions.

Tenon — 3/16” wide x 1 %4 diameter
Height of box — 1 %" including shoulder
Shoulder — 2" wide x 2 %" diameter
Outside of box — 2 12" diameter

Inside of box — 2” diameter




2. Pattern 1 - Inside of the box

a. The design uses a 24 pumping rosette and a #24 Rubber with the pattern phased by
50%. The depth is increased by 0.010” each cut.

i. Install the box blank in the holding chuck.

ii. Install the 24 pumping rosette and #24 Rubber. To ensure a sine wave use the side
of the rubber with the lowest radius against the rosette.

ii. Install the pumping spring and thrust washer.

v. Install the sliderest with the Drilling Frame in-line with the spindle. Install the 120-
degree drilling cutter in the Drilling Frame.

vi. Check the height of the drilling cutter is at the center of the spindle. Refer to ‘Lindow
Rose Alignment Procedures’ document Section - 2 2.2 for more details on finding
the exact center height.



Vii.

viii.

Xi.

Xii.

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.

Lock the #24 Rubber into the 24 bump pumping rosette and ensure the spindle is
pumping smoothly.
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First cut — to cut the first pattern move the drilling cutter as close as possible to the
side. Cut to a depth of 0.030”. Set the lower slide dial to zero and move the drilling
cutter away from the surface.

Rest of cuts - move the drilling cutting in towards the center by 0.050” (100 on the
dial), and move the Crossing Wheel by one notch (50% phase). Cut to a depth of
0.0207, then cut a further 0.010”. Move the drilling cutter away from the surface.

Repeat the process above cutting consequtive patterns deeper by 0.010” until about
3/16” from the center, or the side of the drilling cutter is in-line with the center.

Cut at center - remove the #24 Rubber so the pumping is stopped and the spindle
rotates in its own axis. At the same time move the drilling cutter in and move the
bottom slide towards the center until a smooth ‘nipple’ is cut.

Alternative design: The first cut is the same as above. The rest of the cuts are as
follows: The next seven cuts are i. move the drilling cutting in towards the center by
0.050”, ii. phase by 50%. and iii. cut only to a depth of 0.020”. The rest of the cuts in
the series are the same as the seven cuts, except each cut is deeper by 0.005". This
creates a curved funnel rather than just an angled funnel in the first example.

Completed pattern.




3. Pattern 2 — Shoulder patterns and barleycorn on the side of the base.
a. Insert the Expansion Chuck in the base and install on the Leveling Chuck.

b. To ensure a consistent depth of the barleycorn pattern lock the headstock at top dead
center, and check the base radially. Refer to ‘Alignment Procedures’ document Section -
1 1.1 and Section - 1 1.5 respectively. Leave the headstock locked at top dead center.

c. Step 1 - Cutting the cove
i. Install the UCF with a 3/16” right-hand cove cutter.

ii. Position the cutter to the left hand side of the shoulder, and cut a cove so it is
approximately 1/16” above the surface of the side of the base.

Step 2 — cutting the patterns on the shoulder.

i. Install the Drilling Frame with the 120-degree drilling cutter and place the drilling
cutter against the shoulder. Set the bottom slide dial to zero.

ii. Install the 24 Pumping Rosette with a #24 Rubber. To ensure a sine wave use the
side of the rubber with the lowest radius against the rosette. Install the pumping
spring and thrust washer, and ensure the pumping action is running smoothly.



ii. Cut three patterns side by side to a depth of 0.050” approximately 0.150 “ apart as
shown in the example.

Step 3 — cutting the barleycorn

i. Install the Drilling Frame with the 90-degree drilling cutter and place the tip of the
drilling cutter next to the cove. Cut a groove approximately 0.050” deep. Do not let
the drilling cutter touch the cove.

ii. To accurately cut the barleycorn it is first necessary to measure the amplitude of the
24-pumping rosette. Set a dial indicator as shown below and turn the spindle. In this
project the amplitude measured was 0.045”.

iii. Setthe Crossing Wheel to 24.



Vi.

Vii.

viii.

Move the drilling cutter to the left to cut the first side of the barleycorn. Place the
drilling cutter tip against the wood blank, and set both sliderest dials to zero.

The barleycorn pattern is cut from the shoulder to the rim of the base. To cut the first
barleycorn cut the right hand side of the barleycorn to 0.100” deep.

Move the drilling cutter towards the rim by 0.100”. (calculated as twice the amplitude
plus i.e. 2 x 0.045” plus) and phase the rosette by 50% on the Crossing Wheel.

Cut the left hand side of the barleycorn to the same depth of 0.100”.

If the top surface of the barleycorn is not a straight edge reverse the procedure and
re-cut both sine waves deeper until a sharp edge is cut. Note new depth of cut.

Repeat v. and vii. above using the new depth of cut until all the barleycorns have
been cut.




4. Patterns 3 - Underside of base

a.

Use an end mill in the Drilling Frame to first remove the tenon and smooth the complete
face of the base.

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

Install the D8 — 250 Rosette with the 45-degree rubber
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Align the headstock so there is equal movement of the headstock both sides of top dead
center. Refer to ‘Lindow Rose Engine Alignment Procedures’ document Section — 1 1.2.

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.

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 below the surface stop cutting. Set the
top slide dial to zero, and move the drilling cutter away from the base.

First five cuts of the pattern
a. Cutting the first 5 cuts of the pattern without phasing:

i. Move the drilling cutter outwards, or towards the operator by 0.0.050” (100 on the
dial)

i. Phase by 3-degrees i.e.1 2 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 until top slide dial reaches zero. Do not phase.

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

b. Cutting the rest of the pattern.
i. Repeat a. i. thru a. iii. above making each cut deeper by 0.005”.
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ii. Continue cutting the pattern until the pattern is just under %2” from the edge when
the rubber is in the valley of the rosette.

Heart Shaped Patterns
a. Position the rubber in the valley of the rosette.

b. Move the drilling cutter out close to the side of the last cut in b. ii. above.

c. Position a dial indicator against the headstock, and set the dial to zero.

d. Plunge the drilling cutter in to the desired depth approximately 0.100".

e. To cut the heart shape, first move the rosette so the rubber is to one side of the
valley until the indicator reads 100, second move the rosette until the rubber is back
again in the valley, and third move the rosette so the rubber is on the opposite side of
the valley until the dial indicator reads 100. Adjust the depth of cut accordingly.

f. Repeat procedure with the rest of the 7 hearts using the same dimensions.

g. Completed underside of base.



5. Examples of the patterns and project completed by Jon Spencer/David Lindow.
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