June 16, 2011

Threaded Box

The following document describes each step in making a threaded box using a thread with two leads. The
top is recessed for an ornamented fish, and the base is ornamented using an ECF. Refer to the document
‘Ornamenting The Fish’ published by David Lindow. The rose engine used in this project is a Lindow-White
Rose Engine using their Threading Attachment, Leveling Chuck, an ECF, and a Drilling Frame.

The Drilling Frame uses:
a. an end mill for boring the insides of the box top and bottom.

b. afly cutter for cutting 45-degree chamfers.

o

a fly cutter with a 1/10” flat 90-degree cutter for cutting two recesses.

a 60-degree cutter for cutting the threads.

Also used is a holding chuck, which will hold the spigot at end of the box top and bottom.
Use hardwood, as it will cut sharper threads. The wood used in this project is rosewood.
The steps in making the box are:

a. To prepare the wood for the box, first round the wood, cut a spigot at each end, and cut the wood in
two for the top and the base.

b. Install the threading attachment with the 8 tpi accessories.
Top — hollow out the top, and cut two threads i.e. a double lead thread.

Base — hollow out the base and cut a male thread on the top outer rim. Cut two threads i.e. a double
lead thread.

e. Cut arecess inthe top an ornamented insert.
f. Ornament the bottom of the base.

g. Screw a waste holding block onto the top and ornament the top.

1. Preparing the wood

Cut a piece of wood approximately 2 3/8” square and 2 3/4“ long. Round the wood to its largest
diameter, which will be about 21/4”. Cut a 1 %” diameter 3/16” wide spigot at each end that will fit into a
holding chuck.

2. Mark the wood as follows

7/8” wide
13/4”
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3. Separating the box top and bottom

a. Use the L-W RE, lathe, or bandsaw to separate the top from the bottom.

4. Lining up the slide rest

\

a. Move the slide rest inline with the wood blank and use a square to ensure the slide rest is 90
degrees to the RE base.

b. Lock the headstock at top dead center so the spindle does not rock.

5. Threading Components

a. The complete L-W Threading Attachment comes with four sets of thread pitches that can thread 4tpi,
8tpi, 12tpi, and 16tpi. (threads per inch) and is capable of making one, two, three, or four lead
threads, which give a wide variety of threading options.
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b. For this project the 8 tpi set is used cutting a double lead or start thread.

Brass Threading

Threaded Bobbin
Chaser

Mounting block

Indexer with lever

6. Installing the threading components

a. Select the 8 tpi threaded bobbin and indexer. Ensure the threaded bobbin is correctly attached to
the indexer, and is set at the 1,2,3,4 marked on the edge of the indexer.




June 16, 2011

b. Install components of the threading attachment to the rear end of the spindle. First, install the
mounting block with the lever to the right. Second, install the 8 tpi brass threading chaser into the
holder leaving the chaser a loose fit, and slide the indexer/threaded bobbin on the spindle. Finally,
use the lever to gently lift the brass threading chaser up so that its threads just engage with the
threads of the threaded bobbin.

c. Tighten the indexer against the spindle.

d. Install a 1/8” or 3/16” cutter with a 60-degree cutting angle in a fly cutter and insert in the drilling
frame.
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e. Alternatively, use a 60 degree thread mill cutter as in photo below.

s

7. Explanation of multiple leads

The L-W Threading Attachment allows up to four leads to be threaded. This means if you use multiple
leads the thread remains the same diameter and pitch but appears to be the same as a much finer
thread. For instance, an 8tpi thread with two leads will carry virtually the same visual appearance as a
16 tpi, but the nut will screw on in the same amount of turns as the 8tpi. Because the threads are closer
together the thread does not have to be cut nearly as deep as the 8 tpi. In the example below, with 8 tpi
with two leads the depth of the thread is 0.38” (depth for 16 tpi). Multiple leads are especially
advantageous on lids because they turn on twice to four times faster than they otherwise would.

8. Preparing the box top to be threaded
Step 1 - Hollowing the inside
a. Install the top of the box in the holding chuck.

b. Use an indicator against the wood blank and check the blank both axially and radially. Adjust the
leveling chuck accordingly. Refer to the ‘Adjustment of the Leveling Chuck’ published by David
Lindow.

c. Install the Drilling Frame on the slide rest. Install a 4”4 flute single end mill (end mill) in an end mill
holder, and screw the end mill holder into the Drilling Frame.

d. Place the bottom of the end mill on the top surface of the rim and smooth the surface.

e. Using the end mill bore out a hole in the wood blank leaving a 1/4” thickness at the bottom, and 1/8”

for the side of the box.

f. Slow the RE down for the final cuts.
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Step 2- Threading the box top — First Lead
a. To determine depth of the thread refer to the Attachment A — Lindow-White Threading Calculator.

b. Select the 8 tpi threaded bobbin and indexer. Ensure the threaded bobbin is correctly attached to
the indexer, and is set at the 1 2 3 4 marked on the edge of the indexer.

c. For 16 tpi the depth of the cut for an internal thread is 0.038”. Use this depth even though 8
tpi is being used.

Note: If the dial on the cross slide is marked for diameter it will be necessary to double the
number on the chart in order to reach the depth of cut. In this case turn the dial 76
thousandths to cut the depth of 0.038”.

d. Move the cutter in from the rim about 1/8”. Move the cutter slowly towards the far side, or to the
right of the hole so that the point of the cutter is nearly touching the side. Move the drilling frame
spindle by hand slightly up and down and adjust the slide rest so the point of the cutter is barely
scraping the side. Set the dial on the slide rest to zero.

e. The process here is to start threading from the inside of the top to the rim. Start turning the spindle
so that the top travels towards the slide rest.

f.  Move the cutter into the top where the threading will start i.e. about 2 to 3 threads. It is important
not to move this adjustment.

g. As atrial run move the spindle so that the cutter moves towards the rim. Ensure the cutter is just
outside of the top. Move the spindle back to where it started.

h. Move the cutter towards the side by 0.038”. Turn on the drilling frame and start cutting a thread
moving the spindle away from the slide rest. When the cutter is outside of the top move the cutter
away from the side and stop the cutter. That completes the first lead.

Step 3 - Threading the box top — Second Lead
a. Return the spindle back to where the first lead started.

b. Rotate the spindle until the marking 1 2 3 4 appears. Remove the shoulder bolt holding the threaded
bobbin to the outer metal ring. Do not loosen the outer metal ring.

c. Move the threaded bobbin clockwise until the shoulder bolt hole appears next to the 2 4 marking.
Screw the shoulder bolt back into the threaded bobbin.

e —

threaded bobbin

outer metal ring

shoulder bolt
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d. Using a double lead the start of the thread will be 180 degrees from the first thread.

e. Cut the second thread at the same depth of 0.038”. A new thread will be cut in between the first
thread. Return the spindle back to where it started.

f. That completes the second lead.

g. Replace the Threading Attachment with the spindle collar. Use the fly cutter with the flat 90
degree cutter to cut a groove about 0.035” deep at the lower part of the thread.
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9. Preparing the box bottom to be threaded

Step 1 - Hollowing the inside

a.
b.

Install the top of the box in the holding chuck.

Use an indicator against the wood blank and check the blank both axially and radially. Adjust the
leveling chuck accordingly. Refer to the ‘Adjustment of the Leveling Chuck’ published by David
Lindow.

Install the Drilling Frame on the slide rest. Install a 4”4 flute single end mill (end mill) in an end mill
holder, and screw the end mill holder into the Drilling Frame.

Place the bottom of the end mill on the top surface of the rim and smooth the surface.

Using the end mill bore out a hole in the wood blank leaving a %4” thickness at the bottom and side of
the box.

Step 2 - Cutting a shoulder

a.

To calculate the final diameter for an external thread refer to Attachment A — Lindow-White Thread
Calculator. Again, 16 tpi is used.

Using a digital caliper measure the diameter inside of the top of the box from thread to thread.
The calculation for the external thread is:

Internal diameter of the top + (2 x 70% of Sharp V for External Thread)

Internal diameter of the top + (2 x 0.038”) = External diameter of the bottom

In this project the internal diameter = 1.940”. Therefore, the external diameter is 1.940” + 0.076”,
which equals 2.016".

On the box top measure the distance from the rim to the final cut of the thread.

Using the end mill cut a shoulder on the outside of the box starting from the rim to the depth
measured in d. above and to a diameter is equal to the calculation for the external diameter above.
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f. Use the fly cutter with the flat 90 degree cutter to cut a groove about 0.035” deep at the lower part of
the thread. Be careful not to touch the rim.

Step 3 - Threading the base of the box - first lead
a. To determine depth of the thread refer to the Attachment A — Lindow-White Threading Calculator.

b. For 16 tpi the depth of the cut for an external thread (Depth of Sharp ‘V’ Thread) is 0.055”.
Use this depth even though 8 tpi is being used.

Note: If the dial on the cross slide is marked for diameter it will be necessary to double the
number on the chart in order to reach the depth of cut. In this case turn the dial 110
thousandths to cut the depth of 0.055”.

c. Referto 8 Step 2 c. through 8 Step 2 e. to cut the first lead. Cut as close to the shoulder as
possible.

d. That completes the first lead.

Step 4 - Threading the base of the box — second lead
a. Return the spindle to the beginning of the movement.

b. Referto 8 Step 3 b. through 8 Step 2 d. to cut the first lead. Cut as close to the shoulder as
possible.
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c. Cut the second thread at the same depth of 0.055”. A new thread will be cut in between the first
thread. Cut as close to the shoulder as possible. Return the spindle back to where it started.

d. That completes the second lead.

10. Inserting ornament in top of box.

a. Install the complete box in the holding chuck.

b. Use an indicator against the wood blank and check the blank both axially and radially. Adjust the
leveling chuck accordingly. Refer to the ‘Adjustment of the Leveling Chuck’ published by David
Lindow.

c. Install the Drilling Frame on the slide rest. Install a 4”4 flute single end mill (end mill) in an end mill
holder, and screw the end mill holder into the Drilling Frame.

d. Place the bottom of the end mill on the top surface of the rim and smooth the surface.
e. Using the end mill bore out a hole in the top to receive the insert.

11. Ornamenting the bottom of the base.

Note: Either an expansion chuck or a threaded chuck can be made to hold the base. The instructions
below are for making a threaded chuck.

a. Cut a short piece of wood round and cut a 3/16” spigot and install the wood in the holding chuck

b. Measure the outside diameter of the threads on the base of the box, and use Attachment B —
Lindow-White Threading Calculator to calculate the bore diameter for the internal thread.

10
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c. Repeat the instructions used for hollowing the inside of the top above and hollow out to a diameter
calculated in b. above.

d. Repeat the instructions used for threading the cap above.

e. Screw the base into the chuck thread.

f. Use an indicator against the wood blank and check the blank both axially and radially. Adjust the

leveling chuck accordingly. Refer to the ‘Adjustment of the Leveling Chuck’ published by David
Lindow.

g. Ornament a pattern on the base.

11
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12. Completed Box

12
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Attachment A

Lindow-White Thread Calculator
Calculates The Diameter for External Thread

Thread Per | Depth of Sharp 70% for Internal Pitch
TPI V Thread Thread

4 215 .150 250

8 110 075 125

12 072 .050 .083

16 .055 .038 .0625

24 .036 .025 .042

32 027 .019 .031

36 .024 .017 .028

48 .018 .013 .021

1. Internal Diameter of Female Thread

2. Threads Per Inch

3. Depth of Sharp V Thread

4. 70% of Sharp V for Internal Thread

5. Diameter for External Thread #1 + (2 x #4)

Note: If the dial on the cross slide is marked for diameter it will show double the
number on the chart in order to reach a full depth cut.

Sample

1. Inside Diameter 1.125" (1 1/87)

2. TPI 16

3. Depth of Sharp V 0.055”

4. 70% for Internal Thread 0.038”

5. Diameter for External Thread 1.125" + (2 x 0.038") =1.125" + 0.076”

=1.201”

13



June 16, 2011
Attachment B

Lindow-White Thread Calculator
Calculates The Diameter for Internal Thread

Thread Per | Depth of Sharp 70% for Internal Pitch
TPI V Thread Thread
4 215 .150 250
8 110 075 125
12 072 .050 .083
16 .055 .038 .0625
24 .036 .025 .042
32 027 .019 .031
36 .024 .017 .028
48 .018 .013 .021

Calculation Method:

1. Outside Diameter of Male Thread
2. Threads Per Inch

3. Depth of Sharp V Thread
4. 70% of Sharp V for Internal Thread
5. Bore Diameter for Internal Thread #1 - (2 x #4) =

Note: If the dial on the cross slide is marked for diameter it will show double the
number on the chart in order to reach a full depth cut.

Sample:

1. Outside Diameter 1.2017

2. TPI 16

3. Depth of Sharp V 0.05%”

4. 70% for Internal Thread 0.038”

5. Bore Diameter for Internal Thread 1.201” - (2 x 0.038”) = 1.201” - 0.076”

=1.125”

14
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Checklist for Cutting Threads

General Requirements

O O~ WODN P

. Set head stock so it does not rock

. Remove collar, spring, bushing, and bearings on the end of the headstock

. Choose the thread (TPI) you want and install it on the end of the headstock

. Check your Lindow-White Thread Calculator Chart, and keep it handy.

. Depending upon the wood, you may want to put super glue on the threading area

. Pay special attention, when all threads cut, all shoulders, in and out, should properly meet

Cutting the female threads in the box lid.

1.

© N o kv

10.

11.
12.

13.

Drill the piece to the desired depth and diameter.

Determine the depth of thread to be cut from Threading Chart.

Set the threading jig up and insure there is sufficient room to run the thread out.
Put the cutter inside the hole and feel for the wall by turning the cutter by hand.
Set side dial to "0".

Cut the threads from the inside out.

Turn cutter on and turn dial to ¥z depth of cut as shown on the dial.

Move cutter away from cut thread, and turn machine handle backwards to bring the cutter out - all
the way.

Turn cutter off.

Turn machine handle forward to take the cutter back into the hole and stop where you started the
first cut.

Turn cutter on and set to full depth as per the chart.

Move cutter away from cut thread, and turn machine handle backwards to bring the cutter out - all
the way.

This completes the female thread.

Cutting male threads on the base of the box.

1.

© N o ok DN

10.
11.
12.
13.
14.

Measure internal diameter of the female thread in the box lid.

Calculate the outside diameter using the L-W Threading Chart.

Cut a shoulder on the outside of the box to the calculated diameter.
Touch cutter to the shoulder on the side of box.

Set side slide dial to "0" when cutter touches.

Determine depth of cut from the L-W Threading Chart.

Turn cutter on, and move dial to 50% of depth to be cut. Cut the thread.

Move cutter away from cut thread, and turn machine handle backwards to bring the cutter out - all
the way.

Check thread.

Turn cutter on and move to at, or near, 100% of depth and cut thread at that depth.
Turn cutter off and move it back out of the way.

Check thread and the fit of the two pieces on the thread.

If thread too tight, cut another 0.005, or there about, plus or minus.

This completes the male thread.

15



