February 17, 2011
The Fish

The following document describes the steps in making ‘The Fish’ as described in TD Walshaw’s
book on page 99. These instructions for cutting the fish follow closely the measurements as detailed
in the book. However, cutting away the surplus wood around the fish is different.

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

Leveling Chuck

Dial Indicator

Scroll Chuck

Eccentric Cutting Frame (ECF)

Index Wheel Index Pin

1/8” half-angle 50 degree cutter for fish pattern. (not 45 degrees as suggested in TD
Walshaw’s book)

Remember, cutting occurs on both sides, therefore the long side of the cutter as well as the
half-angle part of the cutter must be sharp.

7. 1/8” 'V’ shaped 60 degree cutter to cut away surplus wood.
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Mopani is used for the project.
1. Preparing the base

a. Turn a piece of wood 1 1/2” thick and 2 1/8” diameter. Cut a 3/16” tenon on one side. The
face should be cut at 18 degrees with a %" flat area in the center.
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b. Install the blank in a scroll chuck, and align the blank adjusting the Leveling Chuck both
axially and radially using a dial indicator.
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2. Preparing the Lindow Rose Engine

a.
b.
c.

Use a level to ensure the headstock is at top dead center.
Set the ECF to the correct height to the spindle.

Install a 1/8” half-angle 50-degree cutter in the ECF so that the half-angle side of the cutter is
outside of the cut radius. See cutter head below.

. Install the slide rest in-line with the spindle and align using a square. Check the protractor on

the Hardinge slide rest, and ensure the degrees shown in the slide rest protractor is accurate.
If not, adjust to zero.

. Set slide rest to 11.5 degrees, or if the slide rest is a Hardinge move the top slide to 11 %2

degrees. (not 12 degrees as stated in TD Walshaw’s book)

Mark the Index Wheel so that it is divided into four. Mark a start at the first hole; this is hole
96. Also, mark at holes 24, 48, and 72. Insert the index pin in hole 96.

Note: Remember, on the Hardinge slide rest, when moving the slide rest dial to change the
eccentricity, the dial used is twice the amount stated. Each cut requires moving the eccentricity by
0.060” or 120 on the dial.
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3. Cutting the four fish patterns

Note: To cut the fish pattern the radius of the ECF and eccentricity of each of the eights cuts are
reduced by 0.060”, and the depth of the cut reduced by 0.020”.

a. Set ECF radius to 0.705” i.e. 0.580” + 0.125” (0.125” is the diameter of the cutter)

b. Move the cutter so that the point is touching the center of the blank. Set the slide rest
eccentric dial to zero.

c. Using the slide rest eccentric handle move the cutter away from the center by 0.050”.
(Hardinge ... 100 on the eccentricity dial). Reset the slide rest eccentric dial to zero.
Move the cutter in so that the point is just touching the blank. Set the slide rest depth dial to
zero.

d. Cutl
I. Switch on the ECF, and when the center of the blank is just being cut reset the slide rest
depth dial to zero.
II. For the first quadrant move the cutter in by 0.200”. Note: This is a deep cut.
[ll. After the first quadrant is cut move the ECF out three complete turns.
IV. Cut the remaining three quadrants moving the slide rest depth dial in three turns.
V. After the final quadrant has been cut move the ECF out three complete turns.
VI. Turn off the cutter.

Note: For all following cuts moving the cutter out three complete turns will first, move the
cutter away from the blank, and second will set up the cutter for the next depth of cut.

e. Cut2
I. Reduce ECF radius to 0.645” i.e. 0.520” + 0.125".
II. Move slide rest eccentricity in by 0.060”. (120 on the dial)
[ll. For the first quadrant move the cutter in by 0.280”. (80 in dial)
IV. Repeat Cutllll. To VI.

f. Cut3
I. Reduce ECF radius to 0.585” i.e. 0.460” + 0.125".
II. Move slide rest eccentricity in by 0.060”. (240 on the dial)

lll. For the first quadrant move the cutter in by 0.280”. (60 on dial)
IV. Repeat Cut 11ll. To VI.

g. Cut4
I. Reduce ECF radius to 0.525” i.e. 0.400” + 0.125".
II. Move slide rest eccentricity in by 0.060”. (360 on the dial)

[ll. For the first quadrant move the cutter in by 0.280”. (40 on dial)
IV. Repeat Cutllll. To VI
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h. Cut 5

Reduce ECF radius to 0.465” i.e. 0.340” + 0.125”
Move slide rest eccentricity in by 0.060”. (480 on the dial)
For the first quadrant move the cutter in by 0.280”. (20 on dial)

IV. Repeat Cut1lll. To VI.
i. Cut6
I. Reduce ECF radius to 0.405” i.e. 0.280” + 0.125”
II. Move slide rest eccentricity in by 0.060” (600 on the dial)
lll. For the first quadrant move the cutter in by 0.280”. (0 on dial)
IV. Repeat Cutllll. To VI.
j. Cut?
I. Reduce ECF radius to 0.345” i.e. 0.220” + 0.125”
II. Move slide rest eccentricity in by 0.060” (720 on the dial)
lll. For the first quadrant move the cutter in by 0.280”. (80 on dial)
IV. Repeat Cutllll. To VL
k. Cut 8
I. Reduce ECF radius to 0.285” i.e. 0.160” + 0.125”
II. Move slide rest eccentricity in by 0.060” (840 on the dial)
lll. For the first quadrant move the cutter in by 0.280”. (60 on dial)
IV. Repeat Cutllll. To VI

This completes the first part of the project.

4. Cutting a space between the fish
Note: The following instructions are a guide. Check the ECF radius and depth of cut before
cutting the surplus wood.

The cutter remains the same for this part.

b. First level.

Move the Index Wheel to a quadrant mark and lock with the index pin.

Set radius of the ECF to 0.500”.

Using the slide rest depth dial move the cutter in until it touched the wood blank. Set the
depth dial to zero.

Rotate the cutter ensuring the cutter does not touch the fish scales or the two ‘horns’ in
between the fish. Adjust the ECF radius, if necessary.

Move the cutter to the side of the blank and set the eccentric dial to zero.

Start the cutter and move the cutter in and out cutting the blank to a depth of 0.165”, and
sideways movement of 5 %% turns.

Move the cutter out to the side and turn off cutter.

Repeat cutting the other three quadrants using the same measurements used.

c. Second level.

Ensure the Index Wheel is on a quadrant mark and lock with the index pin.
Use the same radius for the ECF as 4. b. above.

Using the slide rest depth dial move the cutter in until it touches the top of the previous cut.
Set the depth dial to zero.

Move the cutter to the side of the blank and set the eccentric dial to zero.

Start the cutter and move the cutter in and out cutting the blank to a depth of 0.080”, and
sideways movement of 3 1/2 turns.

Repeat cutting the other three quadrants using the same measurements used.
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5. Cutting the center out from the four fish tails.

a. First fish.
Use the same radius for the ECF as 4. b. above.
Using the slide rest depth dial move the cutter in until it touches the surface of second level
cut above. Set depth dial to zero.
Move the cutter to the side of the blank and set the eccentric dial to zero.
Move the Index Wheel to a quadrant mark. Move the Index Wheel a further 12 slots. Lock
with the index pin.
Start the cutter and move the cutter in by 0.135” cutting out the center of the tails.
Be careful not to cut too much of the fish tails away.
Turn off the utter.

b. Second fish.
Move the Index Wheel by 24 holes
Repeat cutting the center of the second fish tail.

c. Third fish.
Move the Index Wheel by 24 holes
Repeat cutting the center of the third fish tail.

d. Fourth fish.
Move the Index Wheel by 24 holes
Repeat cutting the center of the third fish tail.

6. Cutting the ends from each fish tail.

a. First fish.
Use the same radius for the ECF as 4. b. above.
Using the slide rest depth dial move the cutter in until it touches the surface of second level
cut above. Set the depth dial to zero.
Move the cutter to the side of the blank and set the eccentric dial to zero.
Move the Index Wheel to a quadrant mark. Move the Index Wheel a further 6 slots. Lock
with the index pin.
Start the cutter and move the cutter in by 1 turns (0.100").
Be careful not to cut too much of the fish tail away.
Move the Index Wheel by 12 holes and repeat the cut for the second fish tail.

b. Second fish.
Move the Index Wheel by 12 holes and repeat the cut for the first fish tail.
Move the Index Wheel by 12 holes and repeat the cut for the second fish tail.

c. Third fish.
Move the Index Wheel by 12 holes and repeat the cut for the first fish tail.
Move the Index Wheel by 12 holes and repeat the cut for the second fish tail.

d. Fourth fish.
Move the Index Wheel by 12 holes and repeat the cut for the first fish tail.
Move the Index Wheel by 12 holes and repeat the cut for the second fish tail.

7. Reducing the blank to 2” diameter.

a. Reduce the diameter from 2 1/8” to 2”.
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The Fish cut as documented The Fish is cut as documented, however
the surplus wood is cut with a different
pattern.



