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There are many ways to draw ovals..  They are defined merely as being a rounded and slightly 
elongated shape.  The Nicasio Oval is one approach, in that it meets the visual requirements, but 
is created differently than the ellipse, the most commonly described oval.  The Nicasio Oval was 
created for craft work as a highly flexible way to draw a symmetrical oval shape that can be 
reproduced on a narrow rim of bowls or similar objects, and which makes center lines easily 
established for the placement of other features associated with the oval. 

I. How to draw a Nicasio Oval: 
1. Step 1: Let A be a small circle. Use it as a template to draw two identical circles, A₁ and 

A2. These may intersect, be tangent or separate, as chosen by the designer. 
2. Step 2: Let B be a larger circle, such that its diameter is greater than the distance between 

the opposite sides of A₁ and A2 
3. Step 3: Use B as a template to draw sections B1 and B2 that are tangent to both A₁ and 

A2.  These sections will open toward each other and intersect each other at points B-left 
and B-right (Bl and Br). 

4. Step 4: The internal segments of these four circles, between their points of tangency, 
form a closed, oval-like shape. The sequential curved line segments are: T1 to T2, T2 to 
T3, T3 to T4, T4 to T1 (green). 

    

 

II. The Nicasio Oval has three important features: 

1. Apparent Continuity: Although the curvature abruptly changes at the tangential points 
and has uniform curvature between the tangential points, the transition appears seamless. 

2. Built-In Midlines: Geometric theorems ensure that the precise centerlines for both sets 
of circles (or their sections) are easily and precisely found. 

3. Multiple Applications: This design method is flexible—one can shift, enlarge, or 
separate the circles so long as the individual circles of each pair are identical, the 
minimum size requirement for the “B” circle is met and the tangency constraints are 
retained. 
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III. Two primary geometric theorems verify the accuracy of the Nicasio Oval’s 
centerlines. 
 

A. Theorems on Mirror Images:    

In geometry a mirror image is the name given to an image that, when flipped on a “line of 
reflection” (also called a line of symmetry), results in the flipped portion of the image exactly 
matching its partner.  There are several theorems that derive the properties of mirror images. 

1. By definition, the line of reflection is the mid-point, or centerline of mirror images. 
2. Because the separation of arcs B1 and B2 is constrained by their tangency with the 

identical circles A₁ and A2, means that: 
a) The line drawn between the intersections at B-left and B-right (Bl and Br, 

respectively) becomes a horizontal line of reflection, because flipping the object 
across the line BₗBᵣ. maps B1 onto B2 and A₁ onto A2, 

b) A perpendicular line drawn at the halfway point on the line BₗBᵣ. will be the 
midpoint for A₁ and A2, creating the object’s vertical line of reflection and 
therefore, it’s vertical centerline. 

B. Radical Axis Theorem (for Two Equal Circles): 

The radical axis, in the special case of a pair of identical circles, is defined as the midline 
between them and is perpendicular to the line connecting their centers.   

1. The theorems state that lines connecting the points of intersection of two circles (such 
as the points of intersection Bl and Br, at or the intersections At and Ab (will be the 
radical axis for those respective circles.   

2. The Nicasio Oval is comprised of two pairs of equal diameter circles (or sections of 
circles) linked tangentially.  Theorems state that the lengths of the B arcs will be the 
same and the identical diameter A circles being tangentially aligned with the B circles 
means that the defined shape is constrained to be both horizontally and vertically 
symmetrical. 

3. Therefore, the radical axis of B1 and B2 and will connect the center points of A₁ and 
A2.  For the same reason, the radical axis of A₁ and A2, and the line connecting the 
center points of B1 and B2 is the same.   

4. If A₁ and A2, have no points of intersection, simply drawing a perpendicular line at 
the point measured halfway between the edges of the A circles on the BₗBᵣ. will be the 
radical axis for the A circles.  

The implication of both the Mirror Image and Radical Axis theorems is that the Nicasio Oval’s 
centerlines can be easily found for any size combination of A and B circles.  Simply drawing B1 
and B2 long enough so they intersect at Bl and Br, anchors the horizontal centerline for the 
Nicasio Oval.  Additionally, by drawing a perpendicular line at the midpoint of the line Bl and 
Br, one draws the object’s vertical centerline.  
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IV. Comparison of the Nicasio Oval to an ellipse 

The Nicasio Oval has been described as a “designer’s oval”—ideal for woodworking or other 
design tasks that require a visually pleasing, rim-designed oval that is easily replicated in any 
size or aspect ratio. It is different from the most common oval design protocol, the ellipse, 
created by the two-pin method or the mathematical representation of a conical section.  The two-
pin method is appropriate only for situations where there is an interior space in which to place 
the pins or “foci”, for drawing the oval. The Nicasio Oval’s modular construction makes it the 
logical choice when there is only a narrow rim on which to make the design.  Further, by using 
true circles that are placed tangentially makes it easy to create and it ensures the ability to 
achieve symmetry while making the finding of centerlines trivial.  Both the ellipse and the 
Nicasio Oval fit the definition of an oval but they differ in one fundamental way: how their 
curvature changes around their rims. 

1. Definition of an Ellipse 
An ellipse is drawn from the set of all points whose sum of distances to two internally 
fixed points (the foci) is constant.  This means that the oval it creates expresses a 
continuously varying curvature around its rim. 

2. Piecewise Constant Curvature 
The Nicasio Oval is built from two pairs of circular arcs meaning that it presents a 
constant curvature on each of its segments and then switches abruptly at their points of 
tangency. The illusion of constantly changing curvature is created because as we move 
around the oval the eye sees the curvature of each arc approaching its tangential partner, 
where their curvature of each is identical as a smooth convergence to the point of 
tangency.  This is then followed by a similar, smooth divergence, allowing us to see the 
whole shape with no visually jarring kinks.    

 
Both are legitimate ovals, with each better suited to a set of particular circumstances. 
 
 
 


