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The elliptical shape is a design device I have used many times in 

my career. It is useful as a visually interesting departure from 

the more common round or semi-round (circular) form. I also find it a 

very functional alternative (Frost table) to the true demi-lune which is 

actually semi-circular.

Given the same width, the semi-ellipse is shallower in half-form 

than a semi-circular shape. The benefit is it would occupy a shallower 

area in a hallway or other restricted area. In the case where the 

required depth of the table is less than 1/2 the width, the semi-ellipse 

gives more usable area on the left and right ends of the top than with 

a semi-circular form.

A word of caution—when deciding on this geometric option, 

think about the details. The constantly changing curve of the 

ellipse is what makes it unusual and attractive. It also can add layers 

of complexity when applying some inlay details, trim and other 
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Drawing an Ellipse

Frost table—photo by Bill Truslow

Currier table with stone top & apron underside



effects. In some cases (Currier Table) I have used a stone bead on 

the underside of the table apron. The effort to make such a detail is 

extensive and expensive. The fact that the curve changes means this 

detail as shaped can only be used in one place and cannot be shifted 

to another spot. It is location specific.

An ellipse by definition is “A plane curve formed by a conic section 

taken neither parallel to an element nor parallel to the axis of the 

intersecting cone…”

This geometrical form is often used in architecture such as 

in arches, headers, vaults, etc. and certainly on a smaller scale in 

furniture design. I was recently commissioned to design and build a 

mantle-piece that incorporates an elliptical mirror. In developing the 

initial drawing, I grabbed an unused oval tabletop I had made years 

ago to trace the design as it was a close approximation to what was 

needed. While handling this older top I saw the old layout drawn 

on it to establish the outline. It reminded me of an early process I 

used to use. That memory got me thinking that there are several 

different methods of laying out ellipses and ovals. I will describe four 

of them here. Quite likely there are others. CAD and other computer 

related assists don’t count, as it seems to me a full size oval dining 

table wouldn’t be very effectively done on most printers and all the 

challenges it would present. So, a shop methods approach is what I 

will describe.

String Method

This is likely the most familiar way of laying out an ellipse for most 

people. See accompanying illustration.

1 Draw the major axis and minor axis as AB and CD to reflect the 

desired width and length of the ellipse.

2 Using a pair of dividers (or compass) set the tool at half the 

longest diameter, AB/2

3 Using C as center, use the dividers to mark an arc that intersects 

AB at the two points, X and Y.

4 Place a pin at X, Y, and C and tie a string snuggly around these 

three points.

5 Replace pin at C with a sharp pencil in the string.

6 Hold the pencil tightly and straight to the string and move 

around these points keeping the string taught while drawing 

the ellipse.

Two-Radius Method

Use this method for drawing an oval. An oval has a bit looser 

definition and likely not as precise as an ellipse. It can be egg shaped, 

if desired. This can be a desirable method where maximizing seating 

arrangements on a dining table is needed.

This method also requires some creative manipulation to get just 

right, where it is a trial and error process and may need adjustments 

as you go. 
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1 Using an example of a top measuring 54˝ x 64˝, draw two center 

lines representing the maximum width and length of the oval 

and intersecting at the center point.

2 Draw the smaller or end radii along the longer axis. Set the 

compass to 26”. Position the compass pencil point at the end 

points of the axis and strike an arc. Reposition and strike the 

other arc.

3 Draw larger side arcs by setting the compass to 41” and strike 

arcs in a similar manner as previously done.

4 These arcs should blend at their intersections/overlaps. Use a 

flexible straight edge to blend these arcs.

Parallelogram Method

This method is quite effective in the layout and it creates pleasing 

shapes, but requires connecting points with a flexible straight edge.

1 Start by drawing the two main center lines (axis) representing 

the width and length desired, AB and DE, with center point O. 

Also draw a rectangle using these same dimensions. This 

rectangle will frame the ellipse. Top corner points are named G 

and G’.

2 Divide line AO into 5 or 6 equal parts. Repeat with line OB.

3 From point E, draw lines through each of the equally spaced 

points.

4 Divide line AG and BG’ into the same number of equally spaced 

parts.

5 From point D draw lines to each of these points.

6 The intersection of these two sets of lines represent the 

perimeter of the ellipse.

7 Repeat steps for the other half of the ellipse.

8 Use a flexible straight edge to connect the points.

X - Y Axis Machine

This may be the most flexible and accurate way to layout an 

ellipse on paper and on stock. This machine can also be connected 

to a router and used for direct shaping. I used this process to lay out 

the mirror project. I first used this same machine to make the Elliptical 

Desk for a Furniture Masters exhibition in 1998.

How big to make the machine depends on what is being made. 
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Generally speaking it should be near the size of the ellipse to be 

drawn out. However, adding extensions to the operating arm can 

expand the capability when needed. The machine base could be 

circular, but the process of making the ellipse may quickly turn it into 

an ellipse. For that matter it could be rectangular to start as well. I 

think that is likely the way mine started as you need those straight 

edges for reference. 

1 I used MDF as a table material. First mill out the X and Y axis 

through the center of the MDF stock.

2 The swing arm has basically three parts in its simplest form.

• The arm—the long part with the scrap attached.

• The X axis controller.

• The Y axis controller.

To allow the machine its greatest flexibility means building in 

adjustments by means of a long slot for the long axis controller and 

allowing extensions to be put on the arm for larger ellipses. Also, 

notice the number of holes in the arm for various pencil positions. 

This allowed me various location lines for many concentric elliptical 

lines needed for drawing without changing the general positioning 

of the machine.

1 The arm is made of stable 3/4” Baltic birch ply. The arm 

extension is whatever is in the shop.

2 Controllers—hard maple fitted to the groove without slop. If 

these are allowed to be loose, unwanted variations of accuracy 

will be found.

• Long axis controller.

- Table slot rider—maple.

- Arm slot rider—maple.

- Arm slot clamp—maple.

- Hardware—through bolt, washer and wing nut.

• Short axis controller.

- Table slot rider—maple.

- Hardware—through bolt, washer and wing nut.

3 Positioning and machine set-up.

• Center the machine table to drawing paper or stock.

• Set fixed (end) controller into short axis groove.

• Locate pencil hole position in arm at 1/2 length of ellipse 

from fixed controller pivot point (bolt). 

• Change arm location 90 degrees to establish width of ellipse. 

Make adjustments with short arm controller.

Once the machine is set up adjustments can be made. Warning…

this is a fun contraption to operate and is easy to make adjustments. 

Have fun and get to work. 

4 Winter 2014—Vol 6 No 1

Swing arm detail

Swing arm extension


