Patterns on side grain using a sine wave

The following project describes how to cut four different patterns on the side panels of a box. These four
patterns are 1. small barleycorn, 2. large barleycorn, 3. a chevron, and 4. a moiré. To complete a
successful pattern there are two main requirements. The first is to ensure an accurate sine wave is
produced from the rosette/rubber combination, and second the use of a special 90-degree cutter that
must be on center to the spindle. The rose engine used in this project is a Lindow Rose Engine (RE)
using:

Pencil Chuck

Straightline Chuck with the Index Head attached
Expansion Chuck (17 x 8tpi or %" x 16)

Drilling Frame with either the large eccentric cutter head
or a special ground 90-degree drilling cutter

Universal Cutting Frame (UCF) with a 3/16” flat cutter
Auxiliary Rosette Holder/Crossing Wheel

C18 — 125 rosette

5/8” rubber
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1. Selecting the correct rosette and rubber to produce a sine wave.
a. Install a suitable rosette and rubber combination to produce a sine wave.
Install the Paper Chuck to double-check the combination.

b
c. Draw a circle on the Paper Chuck. An exact sine wave must be drawn.
d

Different patterns explained further in this document uses a C18-125 rosette and 5/8” rubber. A
2" radius rubber is also a good choice.

2. Preparing the wood blank.

a. Use a square block of wood approximately 2” to 3” square and 2 %" long. Face the end of the
wood blank and bore a hole at one end for a suitable Expansion Chuck.

b. Install the Expansion Chuck and face the base of the wood blank.



3. Sgquaring the four sides of the wood block.

a. 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.

b. Install the Straightline Chuck with the Dome Chuck and check that it is aligned correctly per
alignment instructions.




c. Install the Expansion Chuck with the square wood stock fitting loosely and set the Index Chuck to
zero degrees.

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.

d. Move the wood blank so one face is 90-degrees to the Sliderest. Use a square to ensure the
face is 90-degrees. Insert a hex key through the Index Chuck and tighten the Expansion Chuck.

e. Use the large ECF with a bull nose or 60-degree cutter to surface the one side. Lock the spindle
at the correct height to cut the surface of one side. Note the depth of cut.

f. Repeat surfacing the other 3 sides by moving the Index Chuck to 90, 180, and 270 degrees. Cut
each side at the same noted depth. It may be necessary to repeat the procedure to ensure the
same depth is cut on all four sides.

Hint: Check the position of the sliderest to ensure the rotating ECF cutting head extends further
than the left and right side of the wood blank.

4. Cutting a panel on each of the four sides.



a. Check the headstock is at TDC.

Refer to ‘Lindow Rose Engine Alignment Procedures’ document Section — 1 1.1 for more details
on this alignment and ensure the Straightline Chuck moves freely.

b. Calculating the size of the panel on each side of the wood blank

Panel width — in order to determine the width of the cut on each side of the panel it is first
necessary to decide on the width of the panel itself. Ideally, the width should be a multiple of
0.150” e.g. a width of 1.5” allows 10 patterns to be cut, a width of 1.625” allows 11 patterns to be
cut. Regardless of the number of patterns the sine wave though the straightline is a whole
pattern.

Once the width has been decided calculate the amount to be removed from both the left and right
edge.

Panel Length — the length of the sine wave using this combination of rosette/rubber is V4.
Therefore, the length of the panel should be a multiple of ¥4” to ensure the pattern is centered
lengthways.

c. Panel Width - cutting the panel width to dimensions above.
i. Install the UCF with a flat 3/16” round cultter.

ii. Move the top slide of the sliderest so that the cutting head is inline with the left edge of the
face. Move the wood blank up and down moving the cutter in until a shoulder is cut to 0.150”
deep. Re-cut the edge until the correct width of shoulder is cut.

iii. Repeat cutting the left edge on all the other three sides of the wood blank by moving the Index
Chuck to 90, 180, and 270 degrees. Cut each shoulder to the same depth.

iv. Repeat steps ci. and cii. described above cutting a shoulder on the right edge of face.




d. Panel Length - cutting the panel width to dimensions above.

Move the Straightline Chuck up or down until the cutting head is inline with the bottom of the
panel. Move the cutting head to the approximate width to be removed. Lock the spindle. Move
the wood blank sideways using the red saddle handle moving the cutter in until an edge is cut
to 0.150” deep. Re-cut the edge until the correct width of edge is cut.

Repeat cutting the bottom edge on all the other three sides of the wood blank by moving the
Index Chuck to 90, 180, and 270 degrees. Cut each shoulder to the same depth.

Repeat steps d i. and d ii. described above cutting a shoulder on the top edge of face.

5. Preparation for cutting the four patterns.

a.

Centering the sine wave pattern detail on a panel.

It is important to note that whether the number of sine wave patterns is an odd or even number

the center of the panel must straddled by a sine wave pattern.

For example:

If the number of sine wave patterns is 11 i.e. pattern numbers 1 — 11, pattern number 6 will
straddle the centerline with 5 patterns on each side of the center pattern.

If the number of patterns is 10 i.e. pattern numbers 1 — 10, the center pattern will straddle the
centerline with 4 %2 patterns on each side of the center pattern. This means that both the left
and right edge of the panel will only have half of a pattern.

b. Design of the cutter used.



For each of the patterns described below a 45-degree drilling cutter is used. However, the cutting
point is different to the one normally used for ornamenting i.e. instead of the cutting point being
central to cutter body the point is shaped so that it is to one side. This will make the cut slightly
wider.

Note: These drilling cutters are used in the Drilling Frame with a collet. They imitate
guilloche work on wood. The design is much like that of an engraving cutter used with a
pantographic engraver except that is has increased relief on the backside for chip clearance.
The results are excellent in pumping, rocking, Straightline Chuck work, and also on the dome
chuck with or without pumping. Barleycorns and other patterns can also be produced on the
outsides of cylinders as well as profiles produced with rosettes including ovals and hearts.
The drilling cutters are made of carbide and come in 60, 90, and 120 degrees.

Contact Lindow Machine Works to purchase a set of three.
c. Checking the cutter is on the vertical center of the spindle
i. Replace the Eccentric Cutter with the Drilling Frame with a 90-degree drilling cutter.

i. There is no easy way to center the drilling cutter to the spindle, however, the following
procedure will get very close and additional tests made to further check the accuracy.

- Center the aluminum Index Chuck holding block on the saddle. Turn the red saddle
handle so that the two Straightline Chuck slides line up. Use a small engineers square to
check they are both in alignment.




- Draw a vertical line down the center of one face bisecting the width of the panel. Also,
draw a horizontal line bisecting the length of the panel. Move the point of the drilling

cutter to be inline with the vertical line.

Loosen the hex screw of saddle red dial and move the pointer to zero

N
.

d. Set the 90-degree drilling cutter on center of the panel.
Ensure the headstock moves close to the same distance either side to top dead center. Refer

i.

to ‘Lindow Rose Engine Alignment Procedures’ document Section — 1 1.2 for more details on
this alignment.

ii. Cuta fine line down the marked line.

Set the sine wave pattern equally both sides of the horizontal line.
Ensure the headstock moves the same distance either side to top dead center. Refer to
‘Lindow Rose Engine Alignment Procedures’ document Section — 1 1.2 for more details on

this alignment. It is important this alignment is accurate.
Move the drilling cutter to the top of the panel and set the headstock so that it is at top dead
center. Move the red handle of the Index Chuck slide to move the panel so that the drilling

cutter is inline with the top edge of the panel.
Use the Straightline Chuck to move the panel up to check that when the headstock is at top
dead center the drilling cutter is at the same level as the horizontal center line and the bottom

edge of the panel. Use the slide red handle to adjust accordingly.
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f.

g.

h.

Checking for an accurate sine wave.

i. Cut a sine wave that straddles the vertical line and check the bottom and top curve of the sine
wave.

- if the curves are equal both sides of the cut line the 90-degree drilling cutter is on center.

- if either the top or bottom of the curve is elongated the 90-degree drilling cutter is not on
center. To try cutting a more accurate sine wave move the drilling cutter to one side of
center and cutting several shallow sine waves. Compare these sine waves with the one on
the center line and select a sine wave which is a more accurate shape. See Note: below.

Note: Depending on rubber/rosette combination getting the “perfect” sine wave may require
working to one side or other of the true center line.

To calculate the amplitude of the sine wave

i. The amplitude of the CA18 — 125 is 0.125”. Therefore, one half the sine wave is 0.062”, and
the complete sine wave is 0.125”

i. The width of each sine wave cut is 0.125” plus the width of the cutter. The width of 0.150” is
used in all patterns described below. As each turn of the red saddle handle is 0.050” it takes
three turns of the dial for each pattern. However, test patterns should be made to determine
the correct movement of the saddle.

To calculate the index adjustment for Pattern 1 and 2
The following phasing adjustment is used in Pattern 1 and 2.

Rosette C18 - 125
Has 18 bumps = 360 degrees
Therefore 1 bump = 20 degrees
Y2 bump or 50% phase = 10 degrees.

Auxiliary Rosette Holder
360 degrees = 120 turns of the key
1 degrees = 120/360 = 1/3 turn of the key
10 degrees = 10 x 1/3 = 3 1/3 turns of the key
Summary: 50% phasing requires 3 1/3 turns of the key

Crossing Wheel
360 degrees = 180 turns of the key
1 degrees = 180/360 = 1/2 turn of the key
10 degrees = 10 x 1/2 = 5 turns of the key
Summary: 50% phasing requires 5 turns of the key

6. Cutting the small barleycorn, large barleycorn, chevron, and a moiré.

a.

Pattern 1 — Small Barleycorn

Step 1 — Determine the center of the panel and set the red saddle handle indicator to zero by
loosening the hex screw, which holds the red handle to the shaft. Cut a sine wave that equally
straddles the straightline as explained in 5d., e., and f. above.

Step 2 - Turn the red saddle handle in increments of 0.150” to move the panel so the first cut is
by the left hand side of the panel.

Note 1: Remember the number of complete revolutions of the red saddle handle, as this number
will be used to cut another sequence of cuts.

Step 3 — Move the Straightline Chuck and cut a pattern to a depth of 0.050”. Several cuts should
be made before reaching a depth of 0.050”. This depth is an estimate as the ideal depth should
be determined after test patterns have been made.

Note 2: Only cut in one direction only, and on the last cut move the panel slowly, or use the slow
speed drive.



Step 4 — Move the cutter to the top of the panel then turn the red saddle handle three times
moving the panel to the left direction i.e. 3 x 0.050” = 0.150". Cut a pattern to a depth of 0.050”.

Step 5 — Repeat Step 3 until the last pattern is cut on the right hand side of the panel.

Step 5 — Using the number from the Note: in Step 1 move the panel back so the cutter is facing
the left side of the panel.

Step 6 — Phase the rosette by 50%.

Auxiliary Rosette Holder — use the key to rotate the worm by 3 1/3 turns. Repeat Step
3 and 4 until the right hand side of the panel is reached.

Crossing Wheel — either use the Crossing Wheel to phase by 50%, or use the key to

rotate the worm by 5 turns. Repeat Step 3 and 4 until the right hand side of the panel is
reached.

Step 7 — Cut the first pattern to a depth of 0.050”, and repeat Step 3 until the right hand side of
the panel is reached.

Completed Small Barleycorn pattern
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Note: The above example has 10 barleycorn patterns. One of the patterns is on center
on the panel with half of a barleycorn on the left-hand and right-hand side of the panel.

b. Pattern 2 — Large Barleycorn



Step 1 — Determine the center of the panel and set the red saddle handle indicator to zero by
loosening the hex screw, which holds the red handle to the shaft. Cut a sine wave that equally
straddles the straightline as explained in 5d., e., and f. above.

Step 2 - Turn the red saddle handle in increments of 0.150” to move the panel so the first cut is
by the left hand side of the panel.

Step 3 — Move the Straightline Chuck and cut a pattern to a depth of 0.100”. Several cuts should
be made before reaching a depth of 0.100”. This depth is an estimate as the ideal depth should
be determined after test patterns have been made.

Note 2: Only cut in one direction only, and on the last cut move the panel slowly, or use the slow
speed drive.

Step 4 — Move the cutter to the top of the panel then turn the red saddle handle six times moving
the panel to the lefti.e. 6 x 0.050” = 0.300”. Cut a sine wave pattern to a depth of 0.100”.
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Step 5 — Turn the red saddle handle three times moving the panel to the righti.e. 3 x 0.050” =
0.150” moving the drilling cutter towards the left edge.

Step 6 — Phase the rosette by 50%.
Auxiliary Rosette Holder — use the key to rotate the worm by 3 1/3 turns.

Crossing Wheel - either use the Crossing Wheel to phase by 50%, or use the key to
rotate the worm by 5 turns.

Step 7 — Cut the first sine wave pattern to a depth of 0.100”. When this pattern has been
completed turn the red saddle handle six times moving the panel to the right direction i.e. 6 x
0.050” = 0.300” and repeat until the left hand side of the panel is reached.
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C.

Completed Large Barleycorn pattern
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Note: The pattern below of the large barleycorn was produced because the phasing was
forgotten. It is the same pattern as after the first part of the small barleycorn pattern.
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Pattern 3 — Chevron

Step 1 — Determine the center of the panel and set the red saddle handle indicator to zero by
loosening the hex screw, which holds the red handle to the shaft. Cut a sine wave that equally
straddles the straightline. Cut a sine wave that equally straddles the straightline as explained in
5d., e., and f. above.

Step 2 - Turn the red saddle handle in increments of 0.050” to move the panel so the first cut is
by the left hand side of the panel. Count the number of turns of the handle.

Step 3 — Move the Straightline Chuck and cut a pattern to a depth of 0.050”. Several cuts should
be made before reaching a depth of 0.050”. This depth is an estimate as the ideal depth should
be determined after test patterns have been made.

Note 2: Only cut in one direction only, and on the last cut move the panel slowly, or use the slow
speed drive.

Step 4 — Move the cutter to the top of the panel then turn the red saddle handle one time moving
the panel to the left direction i.e. 1 x 0.050” = 0.050".

Step 5 — Phase the rosette by 3% degrees counter-clockwise

11



Auxiliary Rosette Holder

3 degrees = 1 turn of the key

Y% degree = 1/6™. of a turn.

To accurately turn 1/6™. of a turn use the small micrometer at the base of the key. On
the micrometer are 12 marked lines, each mark is 74 of a degree.

Summary: 31/2 degrees of phasing requires 1 turn of the key, and two marks on the
micrometer.

Crossing Wheel

3 degrees = 1 1/2 turns of the key

Y2 degree = Vi turn of the key

Summary: 3 1/2 degrees of phasing requires 1 3/4 turn of the key.

Step 5 - Repeat Step 2 thru 4 until the middle of the panel is reached, or the number of turns
counted in Step 1.

Step 6 - First, change the phase by 3 2 degrees to clockwise, then repeat Step 2 thru 3 phasing
by 3 V2 degrees clockwise until the right side of the panel is reached.

Completed Chevron pattern

d. Pattern 4 — Moiré

Step 1 — Determine the center of the panel and set the red saddle handle indicator to zero by
loosening the hex screw, which holds the red handle to the shaft. Cut a sine wave that equally
straddles the straightline as explained in 5d., e., and f. above.

Step 2 - Turn the red saddle handle in increments of 0.050” to move the panel so the first cut is
by the left hand side of the panel.

Step 3 — Move the Straightline Chuck and cut a pattern to a depth of 0.050”. Several cuts should
be made before reaching a depth of 0.050”. This depth is an estimate as the ideal depth should
be determined after test patterns have been made.

Note 2: Only cut in one direction only, and on the last cut move the panel slowly, or use the slow
speed drive.

Step 4 — Move the cutter to the top of the panel then turn the red saddle handle one time moving
the panel to the left direction i.e. 1 x 0.050” = 0.050".

Step 5 — Start phasing the rosette by going counter-clockwise. Each successive cut repeat Step 2
and 3.
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Auxiliary Rosette Holder or Crossing Wheel

Move Worm Move Worm Move Worm

Clockwise then Counter-Clockwise then Clockwise
0

Ya turn Yaturn Y4 turn

Y turn Y turn Y2 turn

% turn % turn

1 turn 1 turn

1 V4 turns 1 Vaturns

1 Y turns 1 Y turns

1% turns 1 % turns

2 turns 2 turns

1% turns 1 % turns

1 Y turns 1 % turns

1 % turns 1 Vaturns

1 turn 1 turn

% turn % turn

Y2 turn Y turn

Ya turn Yaturn

Completed Moire pattern

v

e. Pattern 5 — Square Pattern
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iv.

To replicate the pattern above it was first necessary to install the Paper Chuck on the
Straightline Chuck. After experimentation the rosette selected was the 18-bumping rosette and
a 7/8” rubber. The purpose of the Paper Chuck was to set the sliderest so a sine wave was
produced, phasing, and movement of the Straightline Chuck saddle.

Note: In the photo above the right hand side of the card was used to determine the position of
the sliderest to produce a sine wave, and the left hand side of the cards were the results of
phasing and movement of the saddle to produce the required pattern. To produce the square
patterns the 300 or 288 notches on the Crossing Wheel was chosen with a saddle movement of
0.050".

To assist in accurately phasing the pattern mark the Crossing Wheel every fourth notch as
detailed in the photo below.

O

Install the 18-bumping rosette and the 7/8” rubber.

Step 1 — Mark the center of the panel with a straightline, and set the red saddle handle indicator
to zero by loosening the hex screw, which holds the red handle to the shaft. Cut a sine wave that
equally straddles the straightline as explained in 5d., e., and f. above.

Step 2 - Turn the red saddle handle in increments of 0.050” to move the panel so the first cut is
by the left hand side of the panel.

Note 2: Only cut in one direction only, and on the last cut move the panel slowly, or use the
slow speed drive.

Step 3 - Set the detent on the Crossing Wheel to the first 288 or 300 notch.
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First cut — Move the Straightline Chuck and cut a pattern to a depth of 0.050”. Several cuts
should be made before reaching a depth of 0.050”. This depth is an estimate as the ideal
depth should be determined after test patterns have been made.

Direction Saddle
Four Notches with Movement of
Second cut Forward 0.050”
Third cut Forward 0.050”
Fourth cut Forward 0.050”
Fifth cut Back 0.050”
Sixth cut Back 0.050”
Seventh cut Back 0.050”

Rest of cuts — repeat the sequence of cuts above moving the cutter towards the right hand side
of the panel. After the seventh cut in each pattern repeat starting from the second cut.

Completed Square pattern
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