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Arithmetic Can Be Your Friend - Again
A few months ago I wrote about mathematics in the wood shop. If you google “woodworking algebra”
or “woodworking geometry” you will find books, tricks of the trade, tips on design, and lots of advice
ranging from “how to cut a circle on your table saw” to overcoming math phobia without drugs.
Example topics include i) making a jig to produce a wooden object with the desired geometry; ii) how to
draw a particular shape with given constraints; and iii) solving for an unknown measurement or quantity
using algebra.
Last month I wrote about the Fibonacci sequence and its relationship to the golden ratio. This month I
decided to explore some other examples from the world of numbers.

Ovals and Eggs
An oval is a curved shape having the shape of an egg. One end is broader than the other. It can be hard
boiled but not soft boiled or scrambled. An ellipse is a closed plane curve constructed so that the sum of
the distances from any point on the curve to two fixed points within the curve is a fixed length. The two
points are called foci. If the two foci are the same; the result is a circle with radius R. If the two foci are
separate, you wind up with a major axis a and minor axis b.
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There are numerous tips on-line on how to draw an ellipse, although virtually every one of them calls
them ovals. The method most commonly referred to is the string and loop approach using two nails, a
string, and a pencil. It works, but it is awkward and doesn’t always generate the best results. If you
really want an accurate and smooth ellipse, there are several methods recommended for woodworkers

to draw an ellipse on paper first or directly on wood. I’ve also seen several articles on how to construct
a special ellipse jig for a hand-held router. One source is Chapter 10 of Woodworkers’ Essential by Ken
Horner. Or of course you can buy a commercial device from your favorite woodworking source.

3 – 4 – 5 Gets You to 90
The right triangle is the basic element of almost all woodworking projects and architecture (unless you
are Antoni Gaudi or Frank Gehry). Slipping right by the Pythagorean theorem (a2 +b2 = c2), a triangle
with sides of 3-4-5 forms a perfect 90-degree angle. (The Pythagorean theorem is used extensively in
carpentry and construction and is also useful in furniture building.) So, if you draw a circle with radius 5”
with the center at the end of a 4” line, the circle will intersect a 3” line at a point that defines a perfect
right angle.
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This is particularly handy when working on something large. Setting
an angle accidently to 89 degrees instead of 90 for whatever reason,
(generally you can blame your T-square or engineering square or fat
pencil) means you will be off by 0.07 inches after running out 4
inches on a board. Perhaps not a problem. If you are working on an
8-foot sideboard, you will be off by 1 5/8 inches down the line and
nothing will fit. The 3-4-5 trick is also very useful in building garden
sheds, baseball diamonds, house foundations, etc. where you really

want to be square.
Assuming the square root sign doesn’t give you heart palpitations, other common triangles and the
relationship between their sides include:


Both of these triangles are readily available in plastic templates, useful for making drawings, checking
the bevel on your table saw or the angle on a miter saw.

Details on the golden ratio calculation
Some of you may wonder how I solved (or you can solve) the golden ratio equation. Well here it is:
The golden equation: L/S = S/(L+S) where L and S are the long and short sides of your box or panel.
Multiplying out you get: L2 +LS = S2. or S2-L2-LS = 0
Since we are interested in a ratio, we can make L = 1: the equation now reads S2-S-1 = 0

This is in the form of a general quadratic equation AX2 +BX+C = 0 where the two solutions to the
equation are: -B - √(B2-4AC))/2A and -B + √(B2-4AC))/2A. Note that one answer has a plus sign and
one a minus sign after the (-B). You remember this from high school algebra, right?
Since we have A=+1, B=-1, and C=-1 we are dealing with the square root of 5 which is 2.236.
So we wind up with (1+2.236)/2 and (1-2.236)/2; the first solution calculates to 1.618 (hooray). The
second one is a negative number and it is very hard to build something with negative length, especially
furniture.
Next month I will explore the silver ratio, negative space, and asymptotic chair building.

