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Six Sided Box

The following document describes the steps in making a 6-sided box ornamented on each of the six sections.
The box has a faceted lid also decorated with six rose patterns. It should be noted that there are many ways
to hold the base and lid for ornamentation. In this project Expansion Chucks are used. The rose engine used
in this project is a Lindow Rose Engine (RE) using:

Leveling Chuck

Holding Chuck

2” Expansion Chuck (3/4” x 16tpi)

2 %" Expansion Chuck (3/4” x 16tpi)

2” Expansion Chuck (1” x 8tpi)

2 %” Expansion Chuck (1" x 8 tpi)

Straightline Chuck with the Index Head attached

Drilling Frame with either the large eccentric cutter head or an end mill
Universal Cutting Frame (UCF) with the triangular cutters
Universal Cutting Frame (UCF) with a 3/16” 60° cutter

F4 Rosette with small radius rubber

Double Eccentric Chuck

Angle Plate Oblique Attachment

Collet Chuck

Note: In this project Expansion Chucks are used to hold both the base and top for ornamenting. It is
important to ensure that the 2” diameter bore is accurate. Three different cutting frames are used in
this project so ensure they are all at center height before starting the project.

This document also refers to the supporting document ‘Lindow Rose Engine Alignment Procedures’ (Version
2) available from Lindow Machine Works.

The steps in making the box are:
Blank Preparation
Prepare the wood for the box, and cut the wood into two pieces—the base and the lid.
Base
Cuta2”hole 1” deep for a 2” Expansion Chuck.
Using the Straightline Chuck and the large eccentric cutter head to cut 6 equal sides.
Use a UCF with the triangular cutters to decorate each side.
Use the Eccentric Dome Chuck to ornament each of the 6 sides with a flower pattern.
Lid
Cut the lid and a lip to fit the top of the base.
Shape facets on the lid, and cut 6 flower patterns on the top.
Preparing the base for ornamenting

Note: Lindow Machine Works sells a Dovetail Bed that will fit a Jet or Rikon lathe. The Dovetail Bed will fit in
the bed of the lathe and will allow a Hardinge sliderest to be attached to the lathe. The lathe can then be
used as an easy method of turning and boring in a quick and true fashion.
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Using the Lindow Rose Engine
Preparing the blank.

Cut a piece of wood approximately 3 1/8” square and 2 5/8”

long. On a plain lathe round the wood to its largest diameter,
which will be about 2 %”. Cut a 1 %~ diameter by %2

15/~ Wide tenon at one end that will fit into a holding
chuck on the RE.

Ensure the outside is smooth. Mark the wood as shown at
left.

%" tenon

34

On the RE install the Leveling Chuck and a holding chuck. Clamp the tenon of the wood blank in a holding
chuck. Move the sliderest inline with the holding chuck and use a square to ensure the sliderest is 90° to the
RE base. Lock the headstock at top dead center so the spindle does not rock.

Hint: Every time the sliderest is moved it is important to use a square to ensure it is aligned correctly.

To make it easier to align the base in the next step, first check the alignment of the Leveling Chuck. Refer to
‘Lindow Rose Engine Alignment Procedures’ document Section—3 3.4a. Use a dial indicator against the base
to check that the base is aligned both axially and radially. Again refer to ‘Lindow Rose Engine Alignment
Procedures’ document Section 3—3.4a.

Install the Drilling Frame on the sliderest. Install a % 4 flute single end mill (end mill) in an end mill holder,
and screw the end mill holder into the Drilling Frame. First, use the end mill to cut a smooth surface.
Remember to use a ‘climb cut’ to reduce breaking out the grain. Second, cut a hole for the Expansion Chuck
2” in diameter and 1” deep. Use the 2” (1” x 8tpi) Expansion Chuck as an accurate gauge for the recess. This
expansion chuck will be used to hold the base when decorating the bottom.

Use the Lindow RE, lathe, or bandsaw to separate the lid from the base.
The base should be 1 5/8” long. Tighten the 2” Expansion Chuck (1” x 8tpi)
in the hole just bored in the base. Screw the Expansion Chuck onto the
Leveling Chuck. Use a dial indicator against the base and check the blank
for alignment both axially and radially. Refer to ‘Lindow Rose Engine
Alignment Procedures’ document Section 3—3.4a. Use the end mill to cut
a smooth surface on the base - remember, a ‘climb cut’.

Hint: Each time a new chuck is attached to the Leveling Chuck it is
important to check the alignment is correct.

Ornamenting the sides of the base

Align the Index Chuck
Install the Straightline Chuck with the Index Chuck attached.

Set the headstock at top dead center. Refer to ‘Lindow Rose Engine Alignment Procedures’ document
Section—1 1.1 for more details on this alignment.

Use a dial indicator attached to the top slide to check the alignment of the Index Chuck from front to back.
Move the dial indicator from front to back measuring the difference. To minimize the difference the sliderest
top slide (protractor) should be adjusted.
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Cutting the six sides.

Replace the 2” Expansion Chuck (17 x 8tpi) with a 2” Expansion Chuck (3/4” x 16tpi). Screw the Expansion
Chuck with the base onto the Index Chuck and set the Index Chuck to zero.

Hint: Always tighten the index wheel when installing or removing a holding chuck from the Index Chuck. If
not, the teeth on the aluminum index wheel inside the Index Chuck will be stripped.

Ensure the tool post on the sliderest is 90 degrees to the expansion chuck.

Using a dial indicator check the alignment from front to back on
the side of the Drilling Frame. Loosen the tool post and move
the Drilling Frame, if necessary. This adjustment is to ensure the
depth of cut on the side of the base is consistent.

Install the large Eccentric Cutter Head with 3/16” round cutter,
and adjust the cutter to a radius of 0.770”. Position the
Eccentric Cutter Head so the cutter is about 3/8” from the base.

Move the Eccentric Cutter Head in to cut the top part of the
base. Check that the Straightline Chuck moves the base past the
Eccentric Cutter Head in both directions.

Move the cutter against the side of the base and set the top
slide dial to zero.

Start the Drilling Frame and slowly move the base up and down
on the Straightline Chuck moving the cutter in by approximately
0.180” on the dial. Also, slowly move the Eccentric Cutter Head

to the right so that the final width of the base is }4”.

Stop the Drilling Frame and move the Index Chuck to 60°.
Repeat cutting the second side to the same depth. Repeat
cutting the first and second side until the edge between the two
sides is a straight line. Note the depth. Repeat until all sides are
cuti.e. 120, 180, 240, 300 degrees on the Index Chuck.
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Repeat cutting the first and second side until the edge between
the two sides is a straight line. Note the depth. Repeat until all
sides are cuti.e. 120, 180, 240, 300 degrees on the Index Chuck.

Note: The 0.180" cutter depth is approximate, so start the move
in less than this and cut two sides until the edges meet. Use this
depth to cut the rest of the sides. Move the last cuts slowly to get
a smoother surface.

Inspect the six edges. If any edge is not a sharp repeat the
process above cutting slightly deeper.

Finally, cut the six sides again to an additional depth of 0.025”
on the dial.

Cutting a flat on each of the six corners of the sides
Move the Index Chuck to 30°. This will move the first corner facing the Eccentric Cutter Head.
Move the cutter to touch the corner and set the top slide dial indicator to zero.

Slowly move the base up and down on the Straightline Chuck moving the cutter so that it cuts about 3/32”
flat on the sharp edge. Note the depth of cut. Be careful of cutting
too deep.

Repeat the above process on the other five corners i.e. 90, 150, 270,
330 degrees on the Index Chuck using the same depth of cut.

Cutting six flats on the round base

Move the Index Chuck back to 0°. Move the cutter against the side
of the round base and set the top slide dial to 0.

Start the Drilling Frame and slowly move the base up and down on
the Straightline Chuck moving the cutter in approximately 0.110” on
the dial.

Stop the Drilling Frame and move the Index Chuck to 60°. Repeat cutting the second side to the same depth.
Repeat cutting the first and second side until the end between the two sides is just over 0.350” wide. Note
the depth. Repeat until all sides are cut i.e. 120, 180, 240, 300 degrees on the Index Chuck.
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Cutting a flat on the six corners of the base

Move the Index Chuck back to 30°. This will
move the first corner of the base facing the
eccentric cutting frame.

Move the cutter to touch the corner and set
the top slide dial indicator to zero.

o gt

Slowly move the base up and down on the Straightline Chuck moving the

cutter so that it cuts a flat on the rounded edge. Depth of cut is about 0.015”
to 0.020” on the dial.

Repeat the above process on the other five corners i.e. 90, 150, 270, 330
degrees on the Index Chuck using the same depth of cut.

Cutting a chamfer at the top of the base on all six sides

l
%

e

\¥

,

Remove the Drilling Frame and install the Universal Cutting Frame with
the triangular cutters. Position the cutter head so that it is vertical.

Set the Index Chuck to zero.

Position the cutter point on the top edge just touching the side. Set the
both slide dials to zero.

Turn on the UCF and slowly move the base up and down on the
Straightline Chuck. When the cutter is below the base move the cutter
slowly in until a chamfer is cut with a slight vertical cut along the top
edge. The depth should be close to 0.075”. Note the final depth.

Continue moving the base up and down slowly moving the top slide
out until the vertical cut is just under 1/16” wide. The top slide is

moved out approximately 0.020” on the dial. Note the final
measurement.

Set both sliderest dials to zero, and repeat until all sides are cut i.e. 60,
120, 180, 240, 300 degrees on the Index Chuck using the same
measurements noted above.
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Cutting a chamfer at the bottom of the base on all six sides
Set the Index Chuck to zero.

Position the cutter point on the side of the base. Set the bottom slide
dial to zero.

Move the cutter point to the top of the rounded edge where the side
and base meet. Set the top slide dial to zero.

Move the cutter towards the top of the base by 0.030”, and reset the
top slide dial to zero.

Turn on the UCF and slowly move the base up and down on the
Straightline Chuck. When the cutter is below the base move the cutter
slowly in to a depth of 0.065”.

Continue moving the base up and down slowly moving the top slide
out by 0.020".

Set both sliderest dials to zero, and repeat until all sides are cut i.e. 60,
120, 180, 240, 300 degrees on the Index Chuck.

Cutting two lines at the bottom of the
base on all six corners

Set the Index Chuck to 30 degrees.
Turn on the UCF and slowly move the
base up and down on the Straightline
Chuck. Move the cutter in to cut the
groove the same depth as cut above.
Move the cutter head to the right by

0.100” (1 turn) and repeat the cut to
the same depth.

Repeat on the other five sides i.e. 90, 150, 210, 270, 330 degrees on
the Index Chuck positioning the cutter as described above.
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Cutting a chamfer on the bottom of the base on all six sides
Set the Index Chuck to zero degrees.
Place the side of the cutter against the edge of the base and set the top slide dial to zero.

Turn on the UCF and slowly move the base up and down on the V—
Straightline Chuck. Move the top slide in to cut a faint chamfer on the
edge. Note the depth of cut.

Repeat on the other five sides i.e. 60, 120, 180, 240, 300 degrees on the
Index Chuck.

Cutting a chamfer at the bottom of the base on all six corners

Set the Index Chuck to 30 degrees.

Place the side of the cutter against the edge of the base and set the top
slide dial to zero.

Turn on the UCF and slowly move the base up and down on the Straightline Chuck. Move the cutter in to cut
a faint chamfer on the edge at the same depth as above.

Repeat on the other five sides i.e. 90, 150, 210, 270, 330 degrees on the Index Chuck.

Ornamenting a pattern on each side of the base
Install the Eccentric Dome Chuck on the RE as in the photo left.

Move the sliderest in line with the spindle and use a square to ensure
the sliderest is 90° to the RE base. Install the UCF with the triangular
carbide cutters.

Select the rosette and suitable rubber. This project uses the F4 and a
small rubber. Ensure the headstock moves close to the same distance
either side of top dead center. Refer to ‘Lindow Rose Engine Alignment
Procedures’ document Section—1 1.2 for more details on this
alignment.

Insert the base into the 2” Expansion Chuck (3/4” x 16tpi) loosely and
screw the Expansion Chuck with the base onto the Index Chuck. Set
the Index Chuck to zero.

Hint: Always tighten thei ndex wheel when installing or removing a holding chuck from the Index Chuck. If
not, the teeth on the aluminum index wheel inside the Index Chuck will be stripped.

Place a square on the sliderest and against the side of the box. Slide an Allen key through the back of the
Index Chuck and carefully tighten the bolt in the Expansion Chuck ensuring the box side remains against the

& . square. Refer to ‘Lindow Rose Engine Alignment Procedures’
#l document Section—2 2.1a for more details.

;-=f" Set up the Eccentric Dome Chuck to ornament a pattern in the
B center of one of the box sides. Refer to ‘Lindow Rose Alignment
Procedures’ document Section—3 3.1a for more details on this
alignment. The alignment procedure uses a 12-bump rosette,
however the F4 can also be used.

Note: If the pattern on the side of the box needs to start at a

" worm key until this point touches the rubber and the slide is
horizontal. This change should be made before the alignment above.
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Set the Eccentric Dome Chuck slide to be horizontal, and set
the Index Chuck to zero. Cut a small pattern in the center of
the side and check that it is in the middle. If not, repeat the
alignment procedures. Complete ornamenting the pattern on
the first side.

Repeat for the rest of the five sides using the same numbers
on the top and bottom slide dials moving the Index Chuck each
time by 60°.

Ornamenting the bottom of the base.

Install the Leveling Chuck. Replace the Expansion Chuck (3/4” x 8tpi)

with the 2” Expansion Chuck (1” x 8tpi) and screw onto the Leveling

Chuck.

Lock the headstock at top dead center, and check the base both axially

and radially. Refer to ‘Alignment Procedures’ document Section—1
1.1.and Section—3 3.4a respectively.

L/
Install a suitable rosette and rubber. In this project the 12 bump rosette was used. Ensure the headstock
moves the same distance either side of top dead center. Refer to ‘Lindow Rose Engine Alignment
Procedures’ document Section—1 1.2 for more details on this alignment.
Note: /f the pattern on the base of the box needs to start at a particular point on the rosette so it matches the
pattern on the side rotate the Crossing Wheel with the worm key until the rubber touches the correct point
on the rosette, and the box side is horizontal. Finally, ornament the base. This completes the base.
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Preparing the lid for ornamenting. Using the Lindow Rose Engine

Sizing the lid to fit base.

Attach a holding chuck to the Leveling Chuck. Clamp the tenon of the lid blank in the holding chuck. Lock
the headstock at top dead center so the spindle does not rock.

Check the alignment of the Leveling Chuck. Refer to ‘Lindow Rose Engine Alignment Procedures’ document
Section—11.1.

Use a dial indicator against the base and check the blank both axially and
radially. Refer to ‘Lindow Rose Engine Alignment Procedures’ document
Section—3 3.4a.

Install the Drilling Frame on the sliderest. Install a % “ 4 flute single end mill
(end mill) in an end mill holder, and screw the end mill holder into the
Drilling Frame.

Use an end mill to cut a smooth surface. Remember to use a ‘climb cut’ to
reduce breaking out the grain.

S First, measure the hole in the base accurately. It should be close to 2~
diameter. Cut the diameter to this measurement to a depth of 3/16”. Use
the base to accurately check the diameter.

Second, cut a diameter that will fit within the boundary of the chamfers on the top of the base.

Ornamenting the bottom of the lid.

Install a suitable rosette and rubber. F4 was used for the pattern
below . Ensure the headstock moves the same distance either side
of top dead center. Refer to ‘Lindow Rose Engine Alignment
Procedures’ document Section—1 1.2 for more details on this
alignment.

Install the UCF with the triangular carbide cutters and align the
™) cutting head to the center of the spindle.

.~ Ornament the bottom of the lid.

L .

Ornamenting the top of the lid with Domed Facets
Cutting the six facets.

Check the Drilling Frame and eccentric cutter head is at center height. Refer to
‘Lindow Rose Engine Alignment Procedures’ document Section—2 2.3.

Install the Eccentric Chuck with the Index Chuck attached to the Angle Plate
Oblique Attachment. Set the Angle Plate to zero degrees.

Lock the headstock at top dead center so the spindle does not rock. Refer to
‘Lindow Rose Engine Alignment Procedures’ document Section—1 1.1.

Dial-in the Index Chuck so that it is center to the spindle. Refer to ‘Lindow Rose
Engine Alignment Procedures’ document Section—3 3.2a.

Use the 2 %4” Expansion Chuck (3/4” x 16tpi) in compression mode and fit over
the base of the lid. Use a clamp around the Expansion Chuck to hold the lid.
Ensure the clamp is away from the base of the lid otherwise the cutter may hit the clamp. Screw the
Expansion Chuck with the base onto the Index Chuck. Move the Angle Plate to a 12° angle.
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Hint: Always tighten the index wheel when installing or removing blanks
from the Index Chuck. If not, the teeth on the aluminum index wheel inside
the Index Chuck will be stripped.

Set the Index Chuck to zero degrees.

Move the sliderest left of center 12° to the RE base. Install the Drilling Frame

with the large eccentric cutter head and a 3/16” 60° cutter set to
approximately 0.075”.

Using the red dial of the Saddle move the Saddle and Slide all the way to the
left. Move the Saddle back approximately nine turns counter-clockwise. This
will bring the center of the lid in line with the spindle.

- Move the top slide so the cutter is inline with the center of the lid and to the
side of the lid.

Rotate the Eccentric Chuck and slowly move the cutter towards the lid and start cutting the facet. It will take
several passes to completely cut the first domed facet. When the rim of the lid is about %” stop cutting the
facet. Set the top slide dial to zero. This will be the final depth for the other five facets. Repeat the same
process above moving the Index Chuck by 60°.

Repeat the process of cutting the six facets reducing the rim from %" to 1/8”.
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Decorating the Lid Top and Edge:
Do NOT remove the Expansion Chuck with the lid.
Move the Angle Plate back to zero degrees.

Decorating the top of the lid
Return the sliderest to be inline with the spindle and ensure it is square to the RE base. Move the Saddle
back to the center of the spindle so the lid rotates concentrically. Use the eccentric cutter head to cut a flat

P

Next, replace the Drilling Frame with the UCF with triangular cutters set in a horizontal position.

Move the Saddle so the cutter tip is at the same height as the facet edge on the top of the lid. Move the
cutter tip against the lid and set the top slide dial to zero. Move the cutter along the facet edge and adjust
the height accordingly. At this point lock the spindle. Starting from the left cut a shallow line the length of
the facet. Note the depth of cut. Repeat cutting this line on the rest of the five sides.

Move the Saddle up by 1/16” and repeat cutting a line on all 6 facets.
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Cutting a line around the rim

Move the sliderest 90° to the lid and turn the UCF cutter head in a vertical
position. Use a dial indicator to ensure the lid rotates concentrically. Cut a
shallow line around the circumference of the lid.

=

Set up the Double Eccentric Chuck. Install the UCF with the 3/16” cutter. To create a
pattern with a small, deep radius the cutter should

protrude about ’4”.

Install a rubber against the F4 rosette.

Place a dial against the headstock and move the
Crossing Wheel with the worm key so that the
rubber is against the correct part of the rosette to
ensure the pattern is in the same direction as that
on the side of the box.

Note: It is possible the Double Eccentric Slide may
not be horizontal.

Set the Index Chuck to zero degrees. On the
first facet to be cut draw two lines bisecting
where the center point of the pattern should
be. Move the spindle so the drawn line
through the facet is vertical. Lock the spindle.

=2

Ensure the headstock rocks equally each side of top
dead center. Refer to ‘Lindow Rose Engine
Alignment Procedures’ document Section—1 1.2.

Set the angle of the Angle Plate so that the face of the
facet is vertical. A square can be used to check this. The
angle will be about 25 to 27 degrees. This angle can be
adjusted later.

Install the sliderest inline with the spindle.
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The next steps center the cutter in the middle of the facet.

This alignment is close the same process as documented in

‘Lindow Rose Engine Alignment Procedures’ document

. Section—3 3.2a.

Use the dial indicator to ensure the marked line on the facet
~ is vertical. Make a small cut left of center from the vertical

line and note the depth of cut.

Rotate the Double Eccentric Chuck 180° and use the dial

indicator to ensure the marked line on the facet is vertical.

Again, make a cut to the same depth.

Measure the distance each cut is from the side of the facet and move the red dial of the slide to center the
cuts.

Use the dial indicator to ensure the Double Eccentric Chuck is moved by 90°. Repeat the process above and
make the two cuts either side of the marked line.

L
i

S

Move the red dial on the Saddle to center the cuts.
Note: Use the other facets to make additional cuts to further check the cutter.

Move the point of the cutter to the center of the facet and set both
sliderest dials to zero. Move the bottom slide to the left of center by
0.050” on the dial.

Rotate the facet and slowly move the cutter in to cut a small pattern on
the facet. Check to ensure the pattern is centered on the facet and the
depth of the pattern is consistent.

Return the position of the facet so the centerline, which is from the
center of the facet, is vertical:

If the pattern is not centered adjust the red dial of either the slide or
Saddle.

If the depth of the pattern is not equal top to bottom change the angle of the Angle Plate very slightly.
If the depth of pattern is not equal side to side adjust the position of the sliderest appropriately.

Note: Again, use the other facets to check the pattern is centered and the depth of the pattern is equal on all
sides.

Finally, slowly cut a pattern on the facet to the size required and note
the depth on the top slide dial.

Repeat cutting the pattern on all the other five facets to the same depth
and check to ensure all the patterns are the same size.
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Ornamenting the knob for the lid

Install a % Collet Chuck on the Leveling Chuck.

Cut a blank 1” diameter and about 2” long. Cut a %" tenon to fit
into the Collet Chuck.

Set the headstock at top dead center. Refer to ‘Lindow Rose Engine
Alignment Procedures’ document Section—1 1.1 for more details on this
alignment.

Check the blank both axially and radially. Refer to ‘Alignment Procedures
document Section—3 3.4a.

Install the sliderest inline with the spindle, and install the UCF with a
3/16” 60° cutter.

Install the rubber against the F4 rosette, and ensure the headstock rocks
equally each side of top dead center. Refer to ‘Lindow Rose Engine
Alignment Procedures’ document Section—1 1.2.

Cut a deep pattern in the top of the blank.

7

i SO

Move the UCF to the side of ~ Move the UCF to the corner of Change the cutting frame to the

the blank and cut the side the pattern and remove the UCF with the triangular cutters,

to the same shape. corner of the pattern about and cut the pattern on the side of
1/16” wide. the blank.
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Move the sliderest 90° to the spindle and turn
the UCF frame to an angle to cut the shape on
the stem of the knob.

Change the cutting frame back to the UCF with a

3/16” flat cutter. Complete shaping the stem and
cut a %4” tenon about %” deep for gluing into the

lid.

Fitting the knob in the lid

Install the Leveling Chuck and holding chuck. Clamp the lid in the holding chuck.

Set the headstock at top dead center, and check the lid blank axially and radially. Refer to ‘Lindow Rose
Engine Alignment Procedures’ document Section—1 1.1 and Section—3 3.4a respectively.

Install the Drilling Fame on the sliderest with a %” drill and mark the center
where the hole should be drilled. Drill a hole in the center of the box about %4~
deep.

Put a small amount of glue in the hole and fit the
knob. Position the pattern on the knob to be in the
same direction as that on the lid. Clamp until dry.




Completed Box
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