Open Box — Second Level Leveling Instructions

The following document describes the nine steps to ensure the L-W Dome Chuck and the box are lined up before you start

ornamenting the box. It is important that each step is completed to ensure ornamentation on your box is cut accurately, especially
when ornamenting the open-ended box as described in a previous document.

Note: A 24 bump rosette is used in the alignment of the L-W Dome Chuck.

Step 1 - To find the top dead center of headstock using an adjustable level.

Figure 1 - Adjustable Level on the slide rest

First, place an adjustable level (Starrett No 78 used here) on the bed of the slide rest and adjust the bubble to its
center. Then place the adjustable level on top of the headstock, and move the knurled adjustment nut (Figure 3),
that adjusts the headstock, to move the headstock to top dead center.

Figure 2 - Adjustable Level on the headstock



Use the knurled adjustment
nut at the top of the spring to
bring the headstock to top
dead center.

The bolt is used to stop the
headstock from rocking.

Use the knurled nut at the
bottom of the spring to adjust
the spring pressure.

Figure 3 — Rocking Headstock Lock and Spring Adjustment

Rotate the rosette, move the rubber into a valley of the rosette, and lock the rubber down. Move the Crossing Wheel
by hand to ensure there is no play, and the rubber is firmly in the valley of the rosette. Adjust the rubber to remove
the play, if any. Move the rosette to the other side (180 degrees) and again check there is no play in the Crossing
Wheel. Adjust the rubber accordingly. Adjust the spring pressure (Figure 3) to ensure the rosette is held firmly
against the rubber.

Step 2 — To ensure both the slides on the Dome Chuck are level.

On the Dome Chuck there are two slides both of which have to be level with the headstock. First, install the Dome
Chuck on the mandrel, and set the detent on the Crossing Wheel to 24.

First slide - move the Dome Chuck so that the first slide is close to being level with the headstock. Place the
adjustable level on the headstock and check that the headstock is top dead center, then place the adjustable level on
the top of the first slide (Figure 4). If the first slide is not level use the key to turn the Crossing Wheel worm until
the first slide is level with the headstock.

| Second slide

First slide

Figure 4 — Leveling the Dome Chuck first slide

Second slide - move the rosette 6 bumps (or 25% of the rosette). This should make the second slide level with the
headstock (Figure 5). Place the adjustable level on the headstock and check that the headstock is top dead center,
then place the adjustable level on the side of the second slide. If the second slide is not level there are two ways to
adjust the slide. Either loosen the four screws at each corner of the aluminum plate, or loosen the four bolts holding
the second slide to the center of the aluminum plate. There is more adjustment using the first method.
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Figure 5 — Leveling the Dome Chuck second slide
Step 3 — Set Cutting Frame horizontally.
Fit your box with an expansion chuck, and screw the box on to the Index Chuck thread. Set the red dial on the
Index Chuck to zero, and position a square against the side of the box (Figure 6). The square should be resting on

the slide rest. Lock the Index Chuck and tighten the box expansion chuck using an allen T bar through the back of
the Index Chuck (Figure 7). The box is now square to the slide rest.

Figure 7 - Tightening the box expansion chuck

Install the Horizontal Cutting Frame on the tool post and position the cutting head at the bottom of the box. Loosen
the Index Chuck and move the red dial and the box to 45 degrees (Figure 8).



Figure 8 — Box ready for cutting

The next step is to make two cuts side by side on the base of the box. First, make a small cut, move the cutter
sideways and make another cut so the two edges meet. The two cuts should make a continuous line (Figure 9). If
the two cuts are not in the same plane then the Cutting Frame needs to be tapped slightly to correct the tilt. Make
two more cuts and check again.

Figure 9 — Two cuts in the same plane



Step 4 - Find exact center height of the Cutting Frame.

This is an important step to ensure the Cutting Frame is at the exact center height, otherwise the patterns will not
meet exactly in the center of the box, nor will the patterns on the corners of the side of the box. Loosen the Index
Chuck and move the box back to the square position (zero on the red dial). Move the Horizontal Cutting Frame
close to the side of the box (Figure 10), and slightly to one side of center.

Figure 10 — Set up to check center height

Make a small cut close to the center line. Move the rosette 12 times (180 degrees) and make another cut. Both cuts
should be at the same height (Figure 11). If not, adjust the Horizontal Cutting Frame by loosening the tool post
lever and adjust the Horizontal Cutting Frame up or down to correct the difference. Make two more cuts to check
the new adjustment. Change to another side of the box, if you wish.
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Figure 11 — Set up to check center height

Note: Both Steps 5 and 6 are used to find the center of the side of the box. Step 5 is the center from sides of the box, and Step
6 is from bottom of the box to the top of the box. To avoid confusion, note that the description of top, bottom, and sides are

used as if the box is standing upright.

Step 5 — Find the center of box — side to side.

Rotate the Index Chuck so its second slide is horizontal to the headstock and the box is square. The red dial on the
Index Chuck should be zero.



To initially find the center height move the cutting head close to the Index Chuck dial and turn the first slide’s red

dial either way so the cutting head is against the 90 degree mark (Figure 12).
Figure 12 — Cutting Frame against the Index Chuck dial
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Move the Horizontal Cutting Frame to the base of the box and make a small cut. Move the Index Chuck dial to the
180 degrees mark, and make another cut. Both cuts should be at the same height (Figure 13). If not, move the first
slide’s red dial up or down to correct the difference. Make two more cuts and check the new adjustment and repeat

the adjustment as necessary.

Figure 13 — Two cuts at the same height



Step 6 — Find the center of box — top to bottom.
Again rotate the Index Chuck so its second slide is horizontal to the headstock, and the box is square (Figure 14).

Figure 14 — Box is horizontal and square

Move the second slide’s red dial so that the cutter is one side of center. Make a slight cut and note the depth.
Rotate the rosette 12 times (or 180 degrees) and make another cut at the same depth as the first cut.

Starting from the left hand edge of the box use calipers to measure the distance from the edge of the box to the start
(or end) of the cut (Figure 15). Note this measurement. Repeat the same measurement on the cut from the right
edge, that is measure from the edge of the box to the start (or end) of the cut. You need to be consistent whether
the start or end of the cuts are used. Compare the two measurements and note the difference between the two
measurements.

To make an adjustment move the second slide’s red dial by the half of the calculated difference in the direction that

would make the measurements the same. Repeat making the two cuts and measure again. When the measurements
are the same the center of the box is in line with the spindle.

Figure 15 — Two cuts at the same height



Step 7 - Set rubber so that the headstock rocks equally either side of top dead center.

Set a dial indicator against the top of the headstock while the rubber is in the valley of the rosette and set the dial
indicator to zero (Figure 16). Rotate the rosette and note the distance moved as the headstock travels from one side
to the top dead center (this distance is known as the ‘amplitude’, which is the distance that the rosette moves the
headstock) , and from top dead center to the other side. Travel each side of top dead center should be exactly the
same. If not, loosen the rubber and move the knurled adjustment nut on the back of the headstock so that the travel
is equal.

Figure 16 — Two cuts at the same height

Step 8 — Check the first slide of the Dome Chuck is horizontal to the headstock.
This is a repeat of the first part of Step 2.

Set the detent on Crossing Wheel to 24 and move the Dome Chuck so that the first slide is close to being level with
the headstock. Place the adjustable level on the headstock and check that the headstock is top dead center, then
place the adjustable level on the first slide. If the first slide is not level adjust the Crossing Wheel worm until the
first slide is level with the headstock.

Step 9 - Release the lock so that the rubber hits the bottom of the valley of the rosette.

The final step is to ensure the adjustment nut is not restricting movement of the headstock.

Other Centering Technigues

Centering the cutter to the spindle — the intent of this technique is to center the cutter in-line with the spindle regardless whether
a dome chuck, or just the lathe spindle is used. In this technique the position of the work piece is immaterial.

Move the cutter to one side of center, make a slight cut and note the depth used. Rotate the rosette 180 degrees and make another
cut at the same depth as the first cut. (Figure 17)

Figure 17 — Two cuts either side of centerline



Move the cutting frame in between those two marks and make another cut. Using calipers measure the distance from the
outside edge of the first cut and the outside of the center cut (Figure 18). Note this measurement. Repeat the same
measurement on the outside edge of the second cut and outside of the center cut (Figure 19). Calculate the difference between
the two measurements, and divide by two. Move the cutting frame by this amount towards the greater of the two previous
measurements. This will put the cutting frame right in line with the center of the spindle. A zero can be cut to check
accuracy. Note here though that the piece being used for this has to be flat. Of course, it can be flattened in the machine.

Figure 18 — Measure from the left Figure 19 — Measure from the right



