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Lindow Curvilinear Apparatus 

Lindow Curvilinear Apparatus (LCA) 

The curvilinear apparatus permits cutting straight or curved surfaces and ornamentation of these surfaces. It 
consists of a pattern bar mounted on either end of the curvilinear apparatus that spans its entire length. 
Mounted on this pattern bar is a template that governs the route taken by the cutting head to decorate the 
curved surface. To do this a cross slide with a tool post and cutting frame moves on a saddle and slide that 
moves freely in and out without a lead screw. Also mounted on the cross slide is the follower bracket, which 
has an adjustable follower and tension spring. The follower has a shaped end that rubs against the curved 
edge of the template mounted on the pattern bar. Thus, the cutter follows the exact curvature of the 
template. 

The LCA is designed to work with the slow speed drive motor. If you have the wooden rose engine top, you 
will need to reduce the thickness of the front edge of the top to just under 1″ to use the LCA. 

The Lindow Curvilinear Apparatus is the second piece in the spiral apparatus. 

1. Description of parts 
a. LCA Slide Adapter Assembly 

Front Cam  Hardinge Slide Adaptor Rear Cam  

b. Tool Post Slide Assembly 

Sherline Saddle 

Sherline Bed 

Sherline Cross Slide 
Follower Bracket 

Tool Post 

Tool Post 

Holder 



 Page 3 

Lindow Curvilinear Apparatus 

c. Pattern Bar Assembly 

Pattern Bar 

Pattern or Template 

d. Worm Wheel Assembly 

Worm Wheel 

Worm Wheel Handle 

Worm Screw Worm Shaft 

Power Input Pulley 

Note: 
To engage the Worm Wheel with the 
Worm Screw lift up the Power Input Pulley 
until the Worm Bracket Engagement Pivot 
is locked. 

Worm Bracket 
Engagement Pivot 

Flat Spring 

Push left to 
disengage 

Note: To disengage the Worm Wheel from the 
Worm Screw and disengage the Power Input 
Pulley, push the front of the Worm Bracket 
Engagement Pivot to the left. The Lead Screw 
Worm Wheel Handle will not turn unless the 
Power Input Pulley is disengaged. 
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e. Stop Assembly 
Stop Rod 

Stop Bobbin 

Bobbin Connecting 
Link 

Cone 

Adjustable Stops 

Note: To use an adjustable stop first move the Cross Slide Saddle to where you want it to stop and lock the 
adjustable stop against the Cross Slide Saddle. Engage the worm without the machine running. By hand move 
the stop rod by about 1/8″ to 3/16″ and readjust the adjustable stop against the Cross Slide Saddle. Ensure 
the locking knob is positioned so that it collides with the saddle. 

f. Pattern/Template Follower Assembly 

Follower Spring Tension 
Nut 

Pattern/Template Follower 

The shape of the Pattern/Template Follower can be changed depending on the cutting head used. For 
example, when using the cutting head horizontally the diameter of the Follower should be the same diameter 
as the cutting head. When the cutting head is used vertically the Follower can be a lot smaller as only a single 
point of contact is used. 

g. Sherline Cross Slide Lock and Pattern/Template Follower Lock. 

The Pattern/
Template 
Follower Lock is 
used to lock the 
Pattern/
Template 
Follower. 

The Sherline Cross Slide 
Lock is used to lock the 
Cross Slide when cutting 
a straight-pattern with or 
without the use of the 
protractor, or when 
making adjustments to 
the Cross Slide when 
moving it back and forth 
without disturbing the 
zero point. 
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2. Installing LCA on the Hardinge Sliderest 

Step 1—Removal of the top slide from the Hardinge tool rest. 

i. Remove the tool post from the Hardinge slide rest.  The tool post is reinstalled on the LCA.  

ii. On one side of the top slide remove the 
retaining screw and set aside. 

iii. Remove the cam. The cam will be 
used on the LCA. 

iv. Replace the retaining screw in 
the top slide. 

v. Repeat the process on the other 
side of the top slide. 

vi. Removed cams to be used on the 
LCA. 

vii. Lift the top slide from the Hardinge 

slide rest and set aside. 
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Step 2—Installing the LCA on the Hardinge Slide Rest 

i. On the Hardinge slide move the two adjustable 
‘T’ nuts to a 40° position on the protractor for 
the LCA. 

ii. Ensure the hole in each nut is pointing 
outward. Ensure the center plate is installed 

in the center of the turret. 
iii. Align the two holes in the base of the LCA 

Hardinge slide adapter with the two 
adjustable ‘T’ nuts on the Hardinge slide. 
Lower the LCA onto the Hardinge slide so 
that the surfaces meet snugly. 

iv. Set the LCA to 0° (a square can be used to 
check this). 

v. Insert the two cams in the front and back of 
the Hardinge slide adapter and tighten. 

vi. Insert and tighten the tool post on 
the LCA and ensure it is square to 
the side of the LCA. 

3. Installing the LCA on the LRE 

Step 1—installing the drive pulley on the handle shaft.  

i. Remove the LRE drive belt and pulley from the handle shaft. ii. Place the LCA drive belt over the 
handle shaft. 
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ii. Place the 2 ¾” drive pulley on the handle 
shaft about 1 ½” from the end. Leave the 
drive pulley loose on the handle shaft. 

iii. Replace the LRE pulley onto the handle 
shaft and tighten both pulleys. 

Step 2—Installing the LCA drive pulleys.  

i. Install and tighten the LCA 
adjustable drive pulley onto 
the LRE top about 1 ½″ from 
the end of the LRE top. ii. Place the LCA drive belt over the 

three pulleys. Move the pulley on 
the handle shaft and move the 
adjustable drive pulley so that 
the drive belt is vertical to both 
sets of pulleys. 

iii. Install the non-adjustable LCA pulley 
on the right hand side of the LRE top 
about 2″ from the end of the top. 
Leave loose as final adjustment will 
be completed when the LCA is 
aligned correctly on the LRE. 

Step 3—Aligning the LCA on the LRE 

i. Place the LCA on the LRE. Check that the side of the LCA is parallel 
to the LRE top. Engage the power input pulley. 

ii. Thread the LCA drive belt around the pulleys and move the LCA so 
the power pulley is horizontal to the pulley attached to the top. 
Tighten the LCA to the LRE top. 

iii. Move the pulley attached to the LRE top to tighten the LCA drive 
belt. 

 
Note:  It is important that the drive belt remains in this horizontal 
position when ornamenting otherwise the drive belt will easily 
come off the pulley. Additional adjustments are available to move 
the cutting frame close enough for ornamenting. These are 

1. Move the cutting frame in the tool post. 
2. Loosen the tool post support on the Sherline cross slide and 
move the tool post with the cutting frame. 
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4. Making a template 

Description: 

The purpose of the template is to govern the route taken by the cutting head to decorate a surface 
whether curved or not. The template is made out of any 1/8″ thick material. Examples of templates made 
from brass can be seen in section 7. On the LCA the maximum length of the template is 12 ½″ by 2″ wide. 

Note: In designing a template it is much easier for the follower to go down a slope of the template than 
ascend a slope. If the slope is too high the LCA will stop moving. 

One example of making a template is described below. The template is 6″ long by 1 ½″ wide made of 
Lucite cast acrylic sheet. 

Steps in making a template. 

i. Draw the shape of a pattern on stiff paper, and cut out the pattern. The paper should be 6″ long by 1 ½″ 
wide. 

ii. Trace the pattern onto suitable 1/8″ thick material and cut out using a bandsaw. 

iii. Place the template in a vise and use a fine flat metal file to smooth all edges of the template. 

iv. Use the provided drilling template to mark and drill two 3/16″ holes, and use a bandsaw to cut a slot from 
the back edge to the two holes. Use a 3/16″ round file to smooth the edges. 

v. Again place the template in a vise and pass a flame over the pattern edge to slightly melt the acrylic. 

vi. Finally, mark the template with the top end of the template, the bottom end of the template, the highest 
point of the pattern, and the start and end of the finished piece. These marks will be useful when 

ornamenting the surface. 

5. Using the Lindow Curvilinear Apparatus 

The project described below is a curved box made of redheart decorated on the outside using the F4 rosette 
(LWM-104). The description below gives hints to ensure the finished box is smooth with no extraneous lines 
or striations. 

Step 1—Setting up the LRE and wood blank. 

i. Cut a wood blank 3″ square by 2 ½″ long. At one end drill a 1 ½″ hole about 1 1/8″ deep for an expansion 
chuck. On a regular lathe round the blank to about 2 ¾″ diameter and shape the bottom end to save 
cutting surplus wood. 

ii. Install a Leveling Chuck on the LRE and attach the expansion chuck with the wood blank. 

iii. Install the UCF with triangular cutters. Align the cutting head to center height of the spindle. Refer to 
Lindow Rose Engine Alignment Procedures document Section—2 2.2. 

iv. Lock the headstock at top dead center so the spindle does not rock. Refer to Lindow Rose Engine 
Alignment Procedures document Section—1 1.1. 

End Mark 

Highest Point 

Start Mark 
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v. Use a dial indicator against the base and check the blank both axially and radially. Refer to Lindow Rose 
Engine Alignment Procedures document Section 3—3.4. 

vi. Select the rosette and suitable rubber. This project uses the F4 rosette and the 45° rubber. Ensure the 
headstock moves close to the same distance either side to top dead center. Refer to Lindow Rose Engine 
Alignment Procedures document Section—1 1.2 for more details on this alignment. 

Step 2—Aligning the LCA with the wood blank 

i. Install the LCA on the RE as described in Section 3 above. Reduce the spring pressure of the follower. 

ii. With the Power Input Pulley disengaged, turn the Lead Screw Worm Handle until the cutting head is at 
the top of the wood blank. Note the position of the center of the follower to the Pattern Bar. 

iii. Using the Top and Bottom notations screw the template on the Pattern Bar so that the mark that denotes 
the beginning of the wood blank is at the same position as the center of the follower. It may be necessary 
to move the Pattern Bar sideways to line up the marks accurately. 

iv. Use the Lead Screw Worm Handle to move the UCF cutting head to the center mark of the template. Turn 
the Hardinge bottom slide handle so that the LCA moves away from the wood blank by about ¼″. 

v. Touch the UCF cutting head to the surface of the wood blank. It may be necessary to move the UCF 
forward on its tool holder, or move the tool post holder on the Sherline Cross Slide. 

vi. Start cutting the wood blank until the required depth is cut, and stop the UCF. Set the Hardinge bottom 
slide dial to zero. 

vii. Turn the Follower Spring Tension Nut to apply spring pressure to the follower. Turn the Lead Screw 
Worm Handle to move the UCF cutting head to the right hand side of the blank. Ensure that the follower 
touches the template as it is moved along the template. 

Hint: Before cutting the wood blank move the Hardinge bottom slide in by 0.050″ to ensure the center of the 
box is cut. 

viii. Engage the Power Input Pulley and turn on the slow speed drive 
motor that turns the spindle and the LCA. Ensure the LCA drive 
belt is correctly installed so the LRE spindle is turning counter-
clockwise and the UCF is moving to the left. (The lead screw 
worm handle will be turning clockwise.) 

Hints: 
1. Check the Follower Spring to ensure there is enough movement 

in the spring as the follower reaches the maximum height of the 
template. 

2. To ensure a smooth surface, the UCF should move across the 
wood blank as slow as tolerable. Turn the speed down. 

3. To smooth the process; put oil between the rubber and rosette, 
and also between the follower and template. 
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6. LCA Maintenance 

Hole in Worm Shaft Bracket 
for oiling Worm Shaft 

Worm Screw 

Worm Wheel 

i. Use compressed air to keep the LCA Sherline Bed and Saddle free from wood dust and keep them slightly 
oiled. 

ii. Use compressed air to keep the worm screw and worm wheel free from wood dust. Oil both frequently. 

iii. Using the hole in the upper side of the Worm Shaft Bracket keep the worm shaft well oiled. Also, oil the 
worm itself and the cone bearing on its back side. 

7. Brass Templates 

a. The square base of a box 

The square sided box was made out 
of madrone burl using the template 
above. The rosette used was LWM-
107. The curvilinear apparatus can 
also be set at an angle and an oblong 
template used instead. 

b. Salt Shaker 

The salt shaker was made out of mountain 
mahogany using the rosette D6-130. 
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c. The base of a box 

The box was made from redheart 
using the F4 rosette (LWM-104). 

d. Tool Handle 

The tool handle was made out of ambrosia maple 
using the LWM-149 rosette. 

e. Tool Handle 

The tool handle was made from iron wood. The UCF 
with triangular cutters was set to vertical. Rosette D8-
250 was used to index each of the eight cuts. The UCF 
was manually moved using the curvilinear worm screw 
handle. 

f. Ice Cream Scoop Handle 

The ice cream scoop handle was made from 
lignum vitae using the F4 rosette (LWM-
104). 


