January 17, 2011

Making a Perfume Atomizer

The following document describes the steps in making a perfume atomizer. The completed container
has the perfume atomizer fitted in a wooden base fluted on the outside. Several designs of the
completed perfume atomizers, using these instructions, are shown on page 18.

The rose engine used in this project is a Lindow Rose Engine (LRE) using the following equipment:

Leveling Chuck

Scroll Chuck

2” Expansion Chuck with 1” x 8 thread

15 mm. Expansion Chuck with1” x 8 thread
Universal Cutting Frame (UCF)

Horizontal Cutting Frame (HCF)

Eccentric Cutting Frame (ECF)/Drilling Frame with end mill
18mm Forstner Bit/15mm Drill Bit

. 24 sin Rosette

10. 45 degree Rubber

11. Perfume Atomizer, purchased from Woodcraft
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In this project the wood used for the perfume atomizer is African Blackwood for the base and top. Pink
Ivory for the side and top inserts.

Note: a. During this project the alignment of the base and base inserts are checked a number of times.
This is to ensure the patterns cut are a consistent depth, and in correct alignment. Ensure the
axial adjustment is made before the radial adjustment.

b. The slide rest is moved many times in this project. Each time use a square to ensure it is
aligned with the edge of the LRE base.

The Perfume Atomizer Base

1. Preparing the base.
a. Cut a piece of wood just over 3” square and 1 1/2“ thick.
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b. Cut the wood round to its largest diameter, which should be finished to just over 3" and cut a
3/16 tenon to a diameter to fit into the Scroll Chuck.

2. Setting up the Lindow Rose Engine.
a. First, place an adjustable level (Starrett No 78 used here) on the bed of the slide rest and adjust
the bubble to its center.

b. Then place the adjustable level on top of the headstock, and move the knurled adjustment nut,
that adjusts the headstock, to move the headstock to top dead center.

The bolt is used to stop
the headstock from
rocking.

Use the knurled
adjustment nut at the top
of the spring to bring the
headstock to top dead
center.
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c. Install the Leveling Chuck and the Scroll Chuck. To make the initial adjustment use an indicator
against the spindle of the Leveling Chuck and set it both axially and radially.

3. Squaring the outside of the base.

a. Install the Drilling Frame on the slide rest inline with the spindle and check that the drilling
frame is at center height.

Note: When cutting the inside and outside of the base it is extremely important that the diameter
is the same throughout the circumference of the cut.
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b. Insert the tenon of the base into the Scroll Chuck and tighten. Again, use an indicator against
the outside of the base to recheck it both axially and radially.
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c. Inserta V4”4 flute single end mill (the cutting edge of the end mill should be a minimum of 1
¥2”) in an end mill holder and screw into the Drilling Frame.

d. Use the side of the end mill to cut the outside of the base to a diameter of 3”. Rotate the base
as slow as possible to get a smooth finish.
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e. Use the bottom of the end mill to face the side of the base by about %” from the edge.

4. Boring the inside of the base.

a. Use the end mill to bore a hole 2” diameter and 1 1/4” deep. Check the diameter of the hole
frequently by using the Expansion Chuck to ensure a tight fit.
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b. Remove the base from the Scroll Chuck, and insert the expansion chuck. Remove the tenon
and a small portion of the base leaving the base 1 1/4” wide.

c. Screw the Expansion Chuck with the base on to the LRE spindle.
5. Preparing the outside of the base.
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a. Use the side of the end mill to slightly cut the outside of the base. The base should rotate very
slowly to get the best finish. Use calipers to check the diameter of the front and back of the
base. If the diameters are not equal slightly move the slide rest and cut the outside again.
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b. Use the bottom of the end mill to reface the side of the base. Cutting a recess and a chamfer in
b. and c. will remove any splintering of the grain.

c. To cut the recess for the insert move the end of the end mill against the face of the base. Set
the slide rest dial to zero. Move the end mill to the inside of the base by a depth of 0.060”, and
cut a recess 0.060” wide.

d. To cut a chamfer around the outside of each face install the HCF on the slide rest, and move
the slide rest 90 degrees to the base. Move the top slide to 30 degrees on the slide rest. Cut a
chamfer until the cut is 0.070” wide.

e. Turn the base around on the Expansion Chuck. Cut a chamfer as in d. above and a recess as in

c. above.
f.  On a woodturning lathe sand the outside of the wood blank to 400 grit. Completed.
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6. Cutting grooves around the outside of the base.
a. To make it easier to accurately cut the 21 grooves mark the outside of the index wheel:
I.  Use a marker to highlight every fourth hole.
II.  Mark one hole with a heavier line to identify the starting hole (S).

lll.  Mark another hole that is four holes away from the starting hole. This is the finishing hole.
(F).

IV.  Find the middle hole between the starting and finishing holes and mark. This is the top of
the base. (T)

V.  Find the hole 180 degrees from the top hole (T), and mark with a heavy line with an arrow.
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c. Install the HCF on the slide rest so that the cutting head is 90 degrees to the spindle. Move the
cutting head to a 60 degrees position. By moving the cutting head in this position will allow for a
wider groove to be cut.

d. Use the following steps to identify the depth of cut.

VI.

Move the cutting head against the base and set the dial to zero.
Move the HCF slightly away from the base, and turn on the HCF.

Move the slide rest in towards the base so that the cutter touches the base. Move the
slide rest so the cutter moves sideways along the width of the base. Repeat going
backwards and forwards moving the cutting head into the base each time. Move the
cutting head slow during the final cuts.

Move the cutting head away from the base and stop the cutting head. Release the index
stop, and move the index wheel to the next mark.

Repeat the process in lll. and IV. moving the index wheel between the first and second
mark on the index wheel. When the depth of the groove is satisfactory note the depth
on the slide rest dial. In this project the depth of the groove is 0.070”.

Move the cutting head away from the base and stop the cutting head.
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e. Move the index wheel to the next mark of the groove that has to be cut. Repeat the process in
lll. above until the slide rest dial reads the correct depth.

f. Cut 21 grooves in total. The last hole should be marked F. The remaining three grooves will
not be cut, as this will be the top of the base.

7. Cutting aflat bottom on the base.

a. After the 21% groove has been cut turn off the cutting head and move the index wheel two more
marks. This is the center of the top of the base.

b. On the index wheel find the mark, which is 180 degrees opposite, marked with an arrow.

c. Rotate the index wheel until the mark with the arrow is level with the cutting head. Lock the
index wheel with the index stop.

d. Replace the HCF with the ECF (Eccentric Cutting Frame) and install the eccentric cutting head
with a 60-degree cutter into the ECF. Move the 60 degree cutter out to a diameter of just over 1
Y

e. Turn on the eccentric cutting head and move it in just touching the base. Move the eccentric
cutting head sideways in each direction until a satisfactory flat area is cut.
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f. Completed base.

8. Drilling holes in the top of the base.

a. Mark the center on the top where the holes will be drilled, and clamp the base in a drill press
vise.

b. Cut a 2’ insert out of wood to support the inside of the base.

c. The first hole will be drilled to recess the collar on the perfume atomizer. Install an 18 mm
forstner bit in the drill press and position the base directly beneath the forstner bit. Clamp the
vise securely. Drill a hole approximately 1/16™ deep.

d. The second hole will be drilled to hold the lower part of the perfume atomizer. Replace the
forstner bit with a 15mm drill bit. Drill the second hole that goes through to the inside of the

base.
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9. Ornamenting both side of the base.
The final step with the base is to ornament both sides. In this project the HCF is used to cut two
grooves. In order to cut the two grooves to the same depth and to be centric on the face it is
important to check both sides of the base.

a. Install the base on the expansion chuck and screw the expansion chuck on the spindle.
b. Set an indicator against the face and rotate the base. There should be any appreciable
movement of the indicator. If there is adjust the leveling chuck tangentially.
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c. Set an indicator against the side of the eccentric chuck as close as possible to the base and
rotate the base. There should not be any appreciable movement of the indicator. If there is
adjust the Leveling Chuck axially.
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10.

®

Install the HCF on the slide rest and line up the slide rest so that the cutting head is inline with
the spindle. Move the cutting head by 90 degrees so the cutting head is vertical.

Calculate where to cut the two grooves. In this project the grooves are spaced 0.080” apart
starting from the edge of the chamfer.

Move the cutting head an additional 6 degrees. This will make a small groove.

Move the cutting head against the face and inline with the chamfer, and set the slide rest dial to
zero.

Move the cutting head in by 0.080” and cut a groove to a depth of 0.035".

Move the cutting head a further 0.080”, and cut the second groove to the same depth.

Turn the base around on the expansion check and repeat the whole process.

Ornamenting the Inserts

The two inserts are ornamented and fit into the base. A 24 sin rosette and a 45-degree rubber are
used. The ornamentation is a very basic design. However, refer to Ornamental Turning by
TDWalshaw (page 89) for other designs.

To ornament the design accurately it is very important to ensure the Leveling Chuck is aligned both
axially and radially.

a.
b.

Install the 24 sin rosette and a 45-degree rubber.

Cut a piece of wood just over 2 74" square and 2“ thick. Cut the wood round to just over 2 1/8”
and cut a 3/16 tenon to a diameter to fit into the Scroll Chuck. Install the Scroll Chuck on the
Leveling Chuck and the Drilling Frame on the slide rest.

Refer to section 2. above so that the headstock is top dead center, and the Leveling Chuck is
aligned.

Insert a V4" 4 flute single end mill in an end mill holder and screw into the Drilling Frame.
Measure the outside circumference of the insert in the base. Move the side of the end mill in by
about 3/8” and cut the outside of the insert blank to slightly over this measurement. Rotate the

insert blank as slow as possible to get a smooth finish.
T —
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f. Move the bottom of the end mill to the face of the insert blank and surface the face. Recheck
the alignment of the insert blank. Remember to check the face (axially) first, then the side
(radially). Adjust, if necessary, and repeat e. and f.

12



January 17, 2011

h. Replace the end mill with the eccentric cutting head, and install a 45-degree cutter. Move the
cutter out just over the radius of the insert blank. Move the top slide of the slide rest to 5
degrees off center.

i. Rotate the insert blank and start the cutting head. Move the cutting head in until the face of the
insert blank has been cut. To get a smooth finish rotate the insert blank slowly on the last cuts.
In the center leave the smallest point possible. This will help aligning the pattern.

j-  Move the 45-degree rubber into the 24 sin rosette and align the headstock so there is equal
movement of the headstock both sides of top dead center. Leave the indicator against the
headstock, as it will be used to check the rubber is in the valley of the bump during
ornamentation.

k. Place the rubber in a valley of the rosette and use the indicator to establish this point. Move the
cutter in so that at one side the cutter’s point touches the point in the center of the inset face
and also touches a point about 3/32” from the out edge of the insert blank.

I. Start the cutting head and move the cutting head in until the face starts to be cut. Set the dial of
the slide rest to zero.

m. Move the cutting head in until the groove is cut. In this project the depth is by 0.025”. Move the
cutting head out.

n. Move the rosette two valleys using the indicator to establish lowest depth and repeat cutting the
groove as in m. above. Repeat until all 12 grooves are cut.
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0. Use the LRE or a woodturning lathe to fit the insert into the base.

I.  Place the base against the ornamented side of the insert blank, and carefully cut the
diameter until the insert fits snugly in the base. The thickness of the insert should be slightly
thicker that the depth of the insert in the base.

IIl.  Measure the diameter of the inside rim of the base. Cut the insert blank to slightly less than
this diameter.

lll.  Finally, cut and separate the insert from the insert blank.
IV.  Sand the perimeter of the insert so the edge meets the face of the base.

Insert blank
Thickness is
slightly more
than the
depth of the
insert in the

Fits in the base

inside rim of

the base the

inside rim
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The Top of the Perfume Atomizer

The final part of the project is the top of the perfume atomizer. The pattern on the outside of the top is
the same as on the outside perimeter of the base. Many of the process are repeated so refer to
previous sections.

a. To match the base a 2 72" x 1 3/8” African Blackwood is used. Drill hole 2 74” deep with a 15
mm. drill bit. Fit the drilled blank on the 15 mm Expansion Chuck and turn the wood round. The
first length of 7/8” should be a diameter of %”. The rest to 1 5/16”.

b. Set up the headstock so that it is locked in the top dead enter position, and install the Expansion
Chuck. Use an indicator to check the top blank axially.

c. Install the Drilling Frame with the end mill and reduce the diameter from 1 5/16” to 1 74" and use
the bottom of the end mill to face the end of the wood.

16



January 17, 2011

d. Move the end mill to one side of the face and down 3/32". Reduce the diameter of the wood
from 1 %4” to 3%4”. Move the bottom of the end mill back to the face and remove wood 3/32” deep
leaving a rim of about 1/16” thick.

&

e. To cut the top chamfer install the HCF with a flat cutter, and move the slide rest to 45 degrees.
Cut the chamfer.

f. Repeat the same process to cut the bottom chamfer.
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g. Cut 12 grooves as described above for the base moving the index wheel every two marks (8
holes).

h. Cut a piece of pink ivory to fit into the recess in the top.

Completed Perfume Atomizer
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This perfume atomizer was completed using the same instructions. However, there are 29 grooves cut
around the perimeter of the base, and 16 grooves in the top. The base is African Blackwood, and the
inserts are eucalyptus burl.
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