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Nut and Bolt With Secret Compartment

The following document describes each step in making an ornamental nut and bolt box that has a secret
compartment. The completed nut and bolt can be seen starting on page 15. The rose engine used in this
project is a Lindow-White Rose Engine using their leveling chuck, and cutting frames, which includes the
drilling frame for drilling, and also for cutting threads using a 60-degree cutter. Also used is the eccentric
cutter head for shaping the 6 sides of the bolt head and nut. The L-W Threading Attachment is used to cut
threads. Finally, a wooden holding chuck is threaded to hold the bolt head and nut for decorating.

Use hardwood, as it will cut sharper threads. In this project the wood used is boxwood.
1. Preparing the wood

Cut a piece of wood approximately 2 1/4” square and 6 “ long. Round the wood to its largest
diameter, which will be about 2 1/8”. Cut a 1 %4” diameter spigot about ¥4 wide at each end that will
fit into a holding chuck.

2. Mark the wood as follows

Starting from the right:
Nut .... measure in 2" and mark a line around the cylinder.

Gap .... measure in 1/8” and mark a line around the cylinder. This gap will be used to make it easier
to separate the nut from the bolt head. Cut a groove and leave a diameter of 1 34”.

Bolt head .... measure 17, and mark a line around the cylinder.

Spigot or tenon .... measure 4", and mark around the cylinder. Cut the spigot with a diameter of 1
%4”. This spigot will be used to hold the bolt head for threading and decorating.

Bolt .... measure 2 1/2”, and mark around the cylinder.

Rest of the cylinder will be threaded and used to hold the nut and bolt head for ornamenting.
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Threaded holding chuck nut
Shank with two threads. One on
the left for the nut and the other bolt head

for the bolt head

3. Cutting the six sides of the nut and bolt head

a. To cut the six sides of the nut and bolt head the rubber selected is a ¥2” with the 45 degree end, and a
12 bump rosette. The rosette has 12 separate bumps. Do not use the 12 sin wave rosette.

b. Install the drilling frame on the slide rest and lock the headstock to top dead center. To check the
correct height of the drilling frame install a pointed 2" metal rod into an end mill holder, and screw
into the drilling frame. Position the slide rest so the point of the bar is at the end of the wood blank
and touches the center of the wood. Adjust the height of the drilling frame, if necessary. An indicator
can also be used to check the height.

c. The next step is to check the wood blank for any run out. Use an indicator against the side of the
wood blank at the end nearest the slide rest, and adjust the leveling chuck accordingly.
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d. Install the 45 degree end of the %" rubber in a valley of the 12 bump rosette making certain that when
the rubber is securely in the valley of the rosette that the headstock is at top dead center, and unlock
the headstock lock so that the rubber always seats firmly in the valley of the rosette. To assist in
accurately moving the rosette every two valleys highlight every other valley with a black marker i.e.12
valleys divided by 6 sides.

e. Move the slide rest to the side of the wood blank and use a square to ensure the slide rest is 90
degrees to the RE base.

f. Install a 1/8” 90 degree cutter in the eccentric cutter head and set the diameter of the cutter to
maximum. Screw the eccentric cutter head into the drilling frame. Position the rubber in a marked
valley of the rosette.

g. Move the cutter in so that it barely touches the wood blank and set the dial to zero. Move the cutter
sideways, back and forth, while moving the cutter in slowly. When there is a noticeable flat side note
the depth of the cut and move the cutter away from the surface. Do not cut too deeply.

h. Move the rosette to the next marked valley i.e. two more valleys, and repeat the process in g. above
until the same depth is cut on all 6 sides.

i. Repeat processes in g. and h. until all six sides are at the same size and cut to the same depth.
Each of the sides should measure about 1” with each corner forming a point.

4. Boring aholein the nut and bolt head
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Remove the rubber and lock the mandrel at top dead center so the spindle does not rock.
Move the slide rest so it is in line with the nut. Ensure the slide rest is square to the RE top.

c. To cutthe hole for threading first 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. Ensure the end mill is parallel to the side of the nut.

d. Use the end mill to bore a hole 1 1/8” (1.125”) diameter and approximately 2” deep. The hole will go
through the nut and bolt head leaving about %4” on the top of the bolt head.

e. So start at the center and bore a hole approximately 1” deep, back out the drilling frame and move
the end mill to the left about 1/16”, and bore the hole again. Repeat this process until the diameter is
1.

f.  Position the end mill at the center and repeat the process drilling boring the second half of the hole.

g. Finally, place the end mill at the top inside of the hole, and bore the side of the hole until it reaches
the bottom. Rotate the work at a slower speed with the end mill also slowed. This will smooth the
side of the hole.

h. Repeat g. above until the diameteris 1 1/8” (1.125”).

5. Separating the nut and bolt head

a. Use the L-W RE, lathe, or bandsaw to separate the nut from the bolt head.

b. Also separate the bolt head from the wood blank.

6. Boring the secret compartment

a. Replace the wood blank in the holding chuck.

b. Use the installed drilling frame and end mill to cut a hole approximately 7/8” in diameter and 2” deep.
Again, use the boring process as described in 4. above.
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7. Preparing the nut to be threaded

a. Remove the wood blank and install the nut in the holding chuck. Ensure the headstock is leveled and
locked down so the bolt head goes in a circular motion and the rubber cannot touch the rosette.

b. Install a fly cutter with a 45-degree cutter in the drilling frame and cut a chamfer on the inside front rim
of the hole.

8. 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.

b. For this project the 12tpi set is used. Multiple lead threads are not used in this project, however the
subject is explained in Attachment B.

Threading Bobbin
Brass Chaser

Mounting block with

Indexer lever
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9. Installing the threading components

a. Select the 12 tpi threading bobbin and chaser. Ensure the threading bobbin is correctly attached to
the indexer, and is set at the 1,2,3,4 marked on the edge of the indexer.

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 12-tpi-brass chaser into the holder
leaving the chaser a loose fit, and slide the indexer/threading bobbin on the spindle. Finally, use the
lever to gently lift the brass chaser up so that its threads just engage with the threads of the threading
bobbin.

c. Tighten the indexer against the spindle.

d.

e. Alternatively, use a 60 degree thread mill cutter as in photo below.

e
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10. Threading the nut

a.

To ensure a thread will be cut all the way in the nut move the 60-degree cutter into the nut as far as
possible. If it does not go all the way in it may be necessary to continue with the process explained in
stepl6. below.

Move the cutter into the nut about 1/8”. Move the cutter slowly towards the far side or 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.

Move the cutter out so that the side of the point is just touching the front edge of the nut. Set the dial
on the slide rest to zero. It is important not to move this adjustment.

To determine depth of an internal thread refer to the ‘Attachment A — Lindow-White Threading
Calculator'.

For 12 tpi the depth of the cut is 0.050”

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 100 thousandths to cut the depth
of 0.050”.

Turn the spindle so that the cutter is at the bottom of the nut (the headstock is traversed outward).
Start your cut at the bottom so that you are climb cutting as it will help ensure that your threads to not
chip out. Turn on the drilling frame. Start turning the spindle (counter clockwise) so that it travels
away from the slide rest. The cutter will enter the hole in the nut and cut a thread.

If the thread is_not cut all the way through move the cutter away from the thread and stop the cutter.
Continue the process explained in16. below to cut more threads.

If the thread is _cut all the way through the nut move the cutter away from the side and stop the cutter.
Move the cutter away so that it can’t hit the side and then stop the cutter.

11. Preparing the bolt head to be threaded

a.

b.

Install the bolt head in the holding chuck and ensure the headstock is locked down so the bolt head
goes in a circular motion.

Install a fly cutter with a 45-degree cutter in the drilling frame and cut a chamfer on the rim of the hole.

12. Threading the bolt head

a.
b.

Cutting the thread is the same process as the nut, so refer to 10c. thru 10h.

Cut a 2" deep thread leaving about 74" thickness uncut area at the top of the bolt head.
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c. When complete move the cutter away so that it can’t hit the side and stop the cutter. Move the cutter
out from inside the bolt head, and return the spindle back to where it started.

13. Cutting the shank to the correct diameter

a. To calculate the final diameter for an external thread refer to ‘Attachment A — Lindow-White Thread
Calculator’.

The calculation is:
Internal diameter of female thread + (2 x 70% of Sharp V Thread)
1.125 + (2 x 0.072) =1.269”

Note: To get close to the finished diameter it may be advantageous to first turn the wood
blank on a lathe.

b. Install the wood blank in the holding chuck.

c. Position the slide rest to the side of the wood blank and use a square to ensure the slide rest is 90
degrees to the RE base. Change the cutting frame to a horizontal cutting frame with the 1/8” 90
degree cutter. Lock the headstock to top dead center.

d. Use an indicator to check there is no run out on the end of the wood blank and adjust the leveling
chuck, if necessary.

e. Cutthe whole length of the wood blank to a diameter of 1.269”
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14. Threading the shank for the bolt head

a.

Install the drilling frame with the 60-degree cutter, and position the slide rest inline with the wood
blank. Again, ensure the slide rest is square with the RE base.

Position the cutter about 1/8” in from the end of the cylinder.

Move the cutter slowly towards the side of the wood so that the point 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.

Move the cutter to the end of the wood blank so that the side of the point is just touching the end of
the cylinder. Set the dial on the slide rest to zero. It is important not to move this adjustment.

The thread on a shank is always cut at nominal size or to the ‘depth of sharp V thread’. To determine
depth of the thread refer to the ‘Attachment A — Lindow-White Threading Calculator’.

For a 12 tpi the depth of cut is 0.072”.

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 the depth of cut. In this case the final dial reading should be 144 thousandths to cut
the depth of 0.072".

To ensure a snug fit with the bolt head first move the dial to 120 thousandths (depth of 0.60”)

Turn on the drilling frame. Start turning the spindle (counter clockwise) so that it travels towards the
slide rest. The cutter will start cutting a thread. Stop when about '2” thread in length has been cut,
move the cutter away from the shank and return the spindle to where it started.

Screw on the bolt head. If a deeper thread is needed move the dial again in by increments of 5
thousandths (depth of 0.025”) a repeat h. and i. until the bolt head fits snugly on the cut thread.
Remember 0.072” should be the maximum depth.

When complete move the cutter away from the thread and stop the cutter, and return the spindle to
where it started.
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15. Threading the shank

a.

Screw the bolt head on the threaded shank cut above. Cut off the spigot leaving about 2" of the
shank that will be threaded and used later as another holding chuck.

Install the head bolt spigot in the holding chuck.

Note: The maximum length of thread that can be cut is about 7/8”. Therefore, it is necessary to
repeat the threading process several times. This is explained in 16. below.

Use an indicator to check there is no run out on the end of the wood blank and adjust the leveling
chuck, if necessary

Position the cutter about 1/8” in from the end of the cylinder.

Move the cutter slowly towards the side of the wood so that the point 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 this dial on the slide rest to zero.

Move the cutter to the end of the cylinder so that the side of the point is just touching the end of the
cylinder. Set this dial on the slide rest to zero. It is important not to move this adjustment.

To match the female thread of the nut the depth of cut is 0.072".

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 the depth of cut. In this case the final dial reading should be 144 thousandths to cut
the depth of 0.072”.

To ensure a snug fit with the bolt head move the dial to 120 thousandths (depth of 0.60”)

Turn on the drilling frame. Start turning the spindle (counter clockwise) so that it travels towards the
slide rest. The cutter will start cutting a thread. Stop when the maximum thread is cut.

Move the cutter away from the thread and stop the cutter. Move the spindle back to the starting
point.

Screw on the nut. If a deeper thread is needed move the dial again in by increments of 5
thousandths (depth of 0.025”) a repeat i. thru k. until the nut fits snugly on the cut thread. Remember
0.072” should be the maximum depth.

Make a note of the final depth of cut, as it will be used when cutting additional threads.

10
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16. Cutting Additional Threads

a.

To continue cutting the thread it will be necessary to move the cutter in using the pitch of the thread.
To find the pitch (width of the thread) refer to ‘Attachment A — Lindow-White Thread Calculator’. For
12 tpi the pitch is 0.083".

Move the cutter in by multiples of 0.083” positioning the cutter close to the last thread cut. Use the
following multiples below to move the cutter in. It is important to remember the last measurement
used.

0.083", 0.166", 0.249”, 0.3327, 0.415”, 0.498”, 0.581", 0.664", 0.747”, 0.830", 0.913", 0.996", 1.079”,
1.1627, 1.245”, 1.328, 1.4117, 1.494".

Note: Take account of any backlash that may be in the slide rest.

Move the cutter slowly towards the side of the wood into a thread to the final depth as determined in
k. above. To check whether the cutting point is directly in the center of a groove slowly move the
cutter sideways in each direction to check the cutter runs freely.

HINT: If you take a work piece out of the RE prematurely or if the wood swells/shrinks and has
to be chased the only way to line up the thread again is to use the process as described above
inc.

Turn on the drilling frame. Start turning the spindle (counter clockwise) so that it travels towards the
slide rest. The cutter will start cutting a thread. Stop when the maximum thread has been cut.

Move the cutter away from the thread and stop the cutter.

Keep repeating steps b. thru e. until the full thread is cut in the shank. Stop threading about %42” from
the bolt head.

Each time a new series of thread is cut move the cutter starting from the last measurement
used in b. above.
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17. Threading the holding chuck for bolt head and nut

a.

Install the spigot of the wooden chuck blank in the holding chuck. This threaded chuck will be used to
hold the bolt head and nut for decorating.

Cut the same male thread as described in the instructions above. The depth of cut used should be
the final depth of cut on the shank.

18. Decorating the end of the shank

a.
b.

C.

Insert the spigot of the bolt head with the threaded shank in the holding chuck.

Install the horizontal cutting frame.

To center the pattern on the end of the shank use an indicator to check there is no run out on the end
of the wood blank. Adjust the leveling chuck, if necessary

Select a rubber and rosette. Insert the rubber against the rosette and unlock the headstock.

Cut a pattern of your choice.

12
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19. Decorating the under side of the bolt head

a. Remove the threaded shank from the bolt head.

b. Install the drilling frame with the end mill and lock down the headstock so the bolt head goes in a
circular motion.

c. Use the flat end of the end mill to flatten the under side. Move the end mill to the outside of the bolt
head to a depth of about 1/32”.

d. Move the end mill towards the bolt head cutting a circular rim just inside the edges of the bolt head.

20. Decorating the top of the bolt head

a. Insert the threaded holding chuck on the holding chuck and screw on the bolt head.

b. Use the bottom of the end mill to flatten the top. Move the end mill to the outside of the bolt head to a
depth of about 1/32”.

c. Move the end mill towards the bolt head cutting a circular rim just inside the edges of the bolt head.
d. Install the horizontal cutting frame.

e. To center the pattern on the end of the shank use an indicator to check there is no run out on the end
of the wood blank. Adjust the leveling chuck, if necessary

f. Select a rubber and rosette. Insert the rubber against the rosette and unlock the headstock.
g. Cut a pattern of your choice.

h. Remove the bolt head.
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21. Shaping the outside of the nut

a. Screw on the nut.

b. Install a fly cutter with a 45-degree cutter in the drilling frame and lock down the headstock so the bolt
head goes in a circular motion. Cut a chamfer on the rim of the hole.

c. Install the end mill in the drilling frame and use the bottom of the end mill to flatten the top. Move the
end mill to the outside of the bolt head to a depth of about 1/32”.

d. Move the end mill towards the bolt head cutting a circular rim just inside the edges of the bolt head.

e. When complete turn the nut around and repeat the process.

22. Finishing the nut and bolt

a. Sand the edges and corners of the nut and bolt head.

b. Apply clear wax paste to bolt head, threaded shank, and nut and polish.

14
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23. Completed nut and bolt

“© @0
v -
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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 #3)

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 (11/8")

2. TPI 12

3. Depth of Sharp V 0.072

4. 70% for Internal Thread 0.050

5. Diameter for External Thread 1.125+ (2x.072) = 1.125+0.144

=1.269”

16
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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 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). Leads are especially advantageous on lids because they turn on twice to four times faster than they
otherwise would.

The completed nut and bolt as shown on pages 22 and 23 was made using the same instructions as detailed
above. The nut and part of the shank, where the nut screws on, is still12 tpi. However, the bolt head and the part
of the shank, where the bolt head screws on, is 8 tpi with two leads. When completed the thread will look like al6
tpi, and the depth of cut is for a 16 tpi thread.

Threading the bolt head — First Lead
a. Install the bolt head to be threaded in the holding chuck.

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

c. Install a 3/16” cutter with a 60-degree cutting angle in a fly cutter and insert in the drilling frame.
d. To determine depth of the thread refer to the Attachment A — Lindow-White Threading Calculator.
e. For 16 tpi the depth of the cut is 0.038”

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”.

f. Cuta 2" long thread in the bolt head, and return the spindle close to where it started.

g. That completes the first lead.

Threading the bolt head — Second Lead

a. Ensure the spindle is not at the end of its travel.

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

c. Hold the threading bobbin and rotate the spindle clockwise until the hole for the shoulder bolthole
appears next to the 2,4 marking. Screw the shoulder bolt back into the threading bobbin.

17
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threading bobbin

metal ring

shoulder bolt

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

e. Cuta %" wide thread at the same depth of 0.038” in the bolt head. 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.

Threading the shank

a. The process to thread 2" of the shank for the bolt head is the same as threading the bolt head explained
above. The thread for the shank is 8 tpi, the depth cut is 0.038”, and two leads are cut.

Screwing on the bolt head

¥2" shank, 16 tpi with a single lead .... it would take 8 turns to completely screw on the bolt head.

¥2" shank, 8 tpi with a double lead .... it would take 4 turns to completely screw on the bolt head.

12 tpi

2" 8 tpi with a double lead

18
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Project Checklist
Cutting the Six Sides

Set headstock so it does not rock, install drilling frame and check it is at the correct height.
Select 2" rubber with 45 degree end and a 12 bump rosette.

Check wood blank for run out and adjust leveling chuck accordingly.

Set rubber in valley of rosette and unlock headstock.

Install 1/8” 90 degree cutter and square the slide rest to side of wood blank.

Position the rubber in a marked valley of the rosette and cut first side.

Repeat cutting all 6 sides.

NogkrwhpE

Boring a hole in the nut and bolt head.

1. Remove the rubber, and lock the mandrel so the spindle does not rock.

2. Install 1/4” single end mill, and square the slide rest in line with the wood blank.
3. Drill a hole 1 1/8” diameter and 2” deep.

4. Separate the nut first, then the bolt head. This leaves the bolt shaft.

Boring the secret compartment
1. Using installed drilling frame to bore a hole 7/8” and 2” deep in the bolt shaft.

Preparing the nut to be threaded

1. Remove bolt shaft and install nut.

2. Level headstock and lock down.

3. Install 45 degree fly cutter and cut chamfer.

Cutting the female threads

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

Install the 12 tpi threading components on the end of the headstock.

Install a 3/16” cutter with a 60-degree fly cutter in the drilling frame.

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

Put the cutter inside the hole so that the point of the cutter is nearly touching the side. Set slide rest dial to "0".

Position the cutter at the bottom of the nut turn and set the slide rest dial to %2 depth of cut as shown on the

dial.

7. Turn on the drilling frame and turn machine handle backwards to bring the cutter out - all the way. Turn cutter
off.

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

9. Turn cutter on and set the slide rest dial to full depth as per the chart.

10. Turn handle backwards and bring cutter out all the way.

11. This completes threading the nut.

12. The above process should be repeated for the bolt head.

ogakrwbhpE

Cutting male threads

Using the Thread Calculator calculate the diameter for the external thread. This diameter is 1.269”.
Install wood blank for bolt shank. Insure there is no run out, and adjust leveling chuck accordingly.
Install horizontal cutting frame with a 1/8” 90 degree cutter and cut the length of the bolt shank to 1.269".

Install the drilling frame with a 60-degree cutter and the slide rest is inline with the bolt shank.

Determine the depth of thread to be cut from Threading Chart. This is 0.072”

Put the cutter against the bolt shaft so that the point of the cutter is nearly touching the side. Set slide rest dial
to "0".

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

8. Move cutter away from the shank and turn off cutter.

9. Check thread with nut. If not snug, repeat process cutting a thread 0.005” deeper until the nut fits snugly.

10. This completes threading the bolt shaft for the bolt head.

11. The above process should be repeated for the bolt nut.

ook wNPE
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