
     EUCLID 

The word “Geometry” comes from the Greek word 
“geometrin” meaning “earth-to measure.” In fact, early 
geometry was a method of surveying, or measuring land. 
Early geometry was also done with approximations 
rather that fact. Not until the Greek, Thales of Miletus, 
was this system changed from trial and error to 
deductive reasoning. In the 300s B.C., a man named 
Euclid organized the teachings of Pythagoras, his 
disciples and other Greek thinkers, into his great work, 
The Elements. In fact, this book is a synthesis of past 
teachings. Euclid, thought to be a student of Plato's 
disciples, organized the epic, Elements, from centuries of 

Greek geometry, and refined lots of it. Plato, the founder of a major academy in Athens, emphasized 
geometry in his teachings. The Elements is one of the most widely read books ever, and his approach 
has dominated mathematics for the last two millenniums. I have traveled back in time to 370 B.C. to 
interview Euclid right before his death:  

Q: When and where were you born?  

A: I was born in 300 B.C. in Greece.  

Q: What turned you on the most about geometry?  

A: What turned me on the most about mathematics in general was much the same as what turns 
people on to music and the arts--there was a beauty and mystery to it. What turned me on to 
geometry was its power to expand our knowledge of the world and how things work.  

Q: How did you compile The Elements?  

A: I synthesized this work out of hundreds of years of the teachings of mathematicians. 

Q: What is included in this great work?  

A: The Elements is made up of 13 volumes dealing with such subjects as plane geometry, proportion, 
the properties of numbers, incomprehensible magnitudes, and solid geometry.  

Q: Besides writing and studying, what do you do with yourself?  

A: I teach at a school in Alexandria, Egypt.  

Q: Why would you consider yourself important?  

A: I think I'm important because I am the first person who organized geometry and I made many great 
discoveries.  

 



Q: What kind of discoveries did you make?  

A: One of the discoveries that I'm most proud of, that most people don't credit me for, is in the theory 
of numbers, or “Number Theory.”  

Q: What do you think is the basis of geometry?  

A: Well I based my geometry on five fundamental assumptions, called axioms or postulates.  

Q: Can you go into detail on one or two of these postulates?  

A: Well my first postulate goes like this:  

Postulate I: For every point P and for every point Q not equal to P there is a unique line l that passes 
through P and Q.3 - or - two points P and Q determine an exclusive line, PQ.  

Definition: Given two point A and B. The segment AB is the set including A and B and all the points 
that lie on the line AB but in between A and B. The points A and B are therefore the “endpoints” of he 
line segment AB.  
 
Postulate II: For every segment, such as AB and for every segment, such as CD, there's a unique 
point such as E so that B is between A and E and the segment CD is congruent to segment BE. So 
those are two of the five main postulates in Elements.  

Q: Can you quickly go over the other three?  

A: Sure:  

Postulate III: If you have a point O and a point A not equal to O, there exist a circle that's center is O 
and radius is OA.  

Postulate IV: All right angles are congruent (equal) to each other.  

Postulate V: Otherwise known as the “Parallel Postulate.” For every line l and for every point P that 
does not lie on l there exists a unique line m through P that is parallel to l. Parallel: lying or moving in 
the same direction but always the same distance apart.  

Q: Can you give me an example of what you would call “deductive reasoning?”  

A: Well deductive reasoning is basically deducing facts from previously known facts. Here's an 
example: Things that are equal to the same thing, are equal to each other.  

Or: if a=b  

And b=c  

Then a=c  

 



Q: The Elements is basically a compilation of hundreds of years of unorganized Geometry; whom 
would you credit to a lot of the discoveries featured in your book?  

A: Many of the theorems in the book I would credit to great mathematicians, Eudoxus, and 
Theaetetus.  

Q: Ptolemy once asked you, “In geometry, is there a shorter way than The Elements?”  

A: I replied, “There is no royal path to geometry.”  

Q: Can you give me an example of geometrical algebra?  

A: My book includes 10 algebraic propositions. Here's one: (a + b) a = ab+a2  

Q: Did you write any more books besides The Elements?  

A: Yes, although The Elements is considered my greatest work, I did write many other books.  

Q: How do you feel that The Elements has been translated and published in more edition than any 
other book other than the bible?  

A: Well I'm very proud of that fact. When I was compiling this book I had no idea it was going to be 
that influential.  

The Elements were in fact so extremely influential that up until about 100 years ago, that book was 
the principle source and textbook on geometry throughout the world. Euclid is thought to have been 
so influential on that brand of geometry that is called, “Euclidean Geometry.” Euclidean Geometry, 
even today, is what most kids learn in elementary and middle school. Though little is known of his life, 
his influence on not just geometry, but modern mathematics cannot be understated.  
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The 4 C’s of Diamond Quality (cut, clarity, color, carat) 

Diamond Geometry – the shape and cut 

 

Shape 

Years ago there were very limited choices for diamond shapes available for diamond engagement rings and 

diamond jewelry, modern advances in today’s cutting techniques have created many different shapes. These 

shapes range from traditional round diamonds to the very popular Asscher and princess diamonds. It’s not 

enough to pick the shape that you like, knowledge of length to width ratios and diamond proportions can affect 

how the shape of the diamond looks and how the light is reflected. Read further in this category to know more 

about length to width ratios, we’ll cover more about proportions in the Cut section. Every woman has different 

desires and needs that help determine what’s the most appropriate diamond shape for her. A conservative or 

more traditional woman might lean more toward a round diamond, while a more contemporary or edgy woman 

may like a princess cut. Regardless of what your personality is like, you can bet there is a diamond that will be 

perfect for you.  

Round 

The round brilliant cut diamond is named 

“brilliant cut” because it is the most brilliant 

and reflective of all shapes. Brilliant cut 

diamonds consist of princess, oval, pear, 

marquise, and heart. A brilliant cut diamond 

regardless of the shape is cut with the same 

facet patterns on the top and bottom of the 

diamond. This gives the diamond very 

similar reflective properties even though the 

shapes are different.  

 

Today you can purchase what is called an 

ideal cut diamond, an ideal cut diamond is 

one of the world's most perfectly cut 

diamonds and is only available in the round 

shape. A round diamond is the most popular 

shape and you’ll always have more to choose 

from, this will give you a better chance at 

finding the right balance of price, color, 

clarity, and size.  

 

 

Princess 

Next to the round diamond the princess cut is 

the most popular shape of diamond 

purchased. It’s beautiful shape lends itself to 

many of the designer engagement ring 

settings that are on the market today and they 

look great when set. A princess cut will look 

slightly smaller than a round diamond of the 

same carat weight because princess cuts are 

cut deeper in order to form the shape. 

Princess cuts are available in square or 

rectangular shapes although the square shape 

is most notable when considering a princess 

cut diamond. To determine if a princess cut is 

rectangular or square you’ll need to examine 

the length to width ratio.  

 

For a princess cut to look square it should 

have a ratio of 1.00 and 1.10. When looking 

for a rectangular princess cut you should look 

for a ratio of 1.11 and greater.  

 

 



Emerald 

The emerald cut diamond has been around 

for many years and once was a popular 

choice for royalty and affluent people. Some 

of the most famous and valuable diamonds 

have been cut in the emerald shape. An 

emerald diamond is a member of the step cut 

family of diamond shapes, which include 

baguettes, Asscher, trapezoid, and bullet cut 

diamonds.The step cut diamond gets it’s 

name because the pavilion has a series of 

facets that run parallel to one another to form 

steps. An emerald diamond looks like a prism 

and a round or princess looks like a 

kaleidoscope. Emerald cuts should typically 

look rectangular in shape however can vary 

from thick squatty shapes to long slender 

shapes. It is purely up to the wearer of the 

diamond to determine what is best for them. 

 
For a true emerald shape, look for a length to 

width ratio between 1.30 and 1.40.  

 

Asscher 

The Asscher brothers of Holland created the 

Asscher cut diamond over 100 years ago. In 

the beginning only the world’s most affluent 

and powerful people could own an Asscher 

diamond. It is cut very much like the emerald 

cut except that the Asscher cut is square 

while the emerald is rectangular.  

 
It is important to select a diamond that has a 

length to width ratio of 1.00 and 1.10.  

 

Oval 

The oval diamond has always been a favorite 

for people who have longer and more slender 

fingers. The longer length of an oval 

diamond will compliment a long and slender 

finger. The oval is considered to be a brilliant 

cut stone because it is cut very much like a 

round brilliant cut, this adds to the diamond’s 

brilliance. Oval diamonds look great in a 

variety of length to width ratios.  

 

For the most appealing oval shape you should 

choose a diamond with a length to width ratio 

of 1.30 and 1.70. 

 

Marquise 

The marquise diamond can be one of the 

largest looking diamonds when compared to 

other shapes of the same carat weight. There 

are many engagement settings that look good 

with a marquise, particularly ones set with 

trillians or pear shapes on the side. The style 

of setting that you choose can sometimes 

determine the length to width ratio for a 

marquise. 

 

A well-cut marquise shape diamond will 

have a length to width ratio between 1.75 and 

2.00. 

 

 



Shape versus Cut  

A common misconception when discussing a diamond’s cut is to confuse it with its shape. Shape refers 

to the outward appearance of a diamond, for example round, oval, princess or emerald cut. Cut refers to 

the diamonds proportions, uniformity of facets, polish and symmetry.  

Cut is the only of the 4 C’s that can be controlled by man! The Typical Round Brilliant Cut diamond 

contains 58 facets 

 
Crown: The upper area of the diamond above the girdle and below the table. 

 

Crown Angle:  Should be at a 32-35 degree angle to maximize brilliance and return of light 

 

Depth percentage:  Ratio of total depth vs. total diameter. See below illustration to see the affects of a 

diamond that is cut to shallow or to deep  

 

Diameter: The width of the diamond measured from one side of the girdle to the other.  

 

Facets: Smooth flat polished surfaces on a diamond.  A typical Round Brilliant Cut diamond contains 

58 total facets, 33 above the girdle and 25 below.  

 

Girdle: The widest part of the diamond, it is the outer edge that forms a circular band around the stone. 

This is where the prongs hold the mounted stone in its setting.  

 

Pavilion: The lower pointed section of a cut diamond just below the girdle ending in the culet. It is the 

area at which all the light that enters the diamond is reflected back to your eye. 

 

Pavilion Angle:  Should be at a 40-41.5 degree angle. It is very important that this angle be accurate. If 

off by as little as a 1/10 of a degree, much of the diamonds sparkle will not be reflected and will be 

“stuck” inside the pavilion or will go out the sides  

 

Table: The flat top and largest facet of a diamond.  Should be approximately 60% of the girdle’s 

diameter. 

 

Table Percentage:  Ratio of table width vs. the total width of the diamond. A very important proportion 

as it is responsible for much of its brilliance 



The Ideal Cut 

 
 

An “Ideal Cut” diamond is cut to these specifications that allows for the maximum brilliance for which 

the diamond is infamous for. When cut correctly, all of the light entering from any direction will be 

dispersed through the top of the diamond for a breathtaking display of fire and sparkle. The table for an 

Ideal Cut diamond should be around 53-57% of its girdle’s diameter. 

 
 
 

 

Symmetry is an important element of diamond 

finish. Symmetry refers to the exactness of the 

shape and arrangement of facets. This includes 

naturals, misshapen facets and extra facets, off 

center culets and tables, wavy and out of round 

girdles, misalignment of crown and pavilion 

facets.  

To the unaided eye, finish features usually 

have little effect on appearance; they are like 

pinpoint inclusions. The importance of 

symmetry is less important in diamonds that 

have lower clarity grades. Symmetry is more 

important in diamonds that have very high 

clarity grades. 



 

Ideal symmetry would have a perfectly ocatagonal table with all facets congruent to corresponding 

facets. This demonstrates a rotational symmetry about the circle’s center point.  

 

 

http://www.rokstok.com/diamond_shape.php?eid=1 

 

http://www.desirablegems.com/diamond-cut.htm 

 

http://www.sunjewelry.com/diamond-education-symmetry.html 

 

http://www.bing.com/images/search?q=the+facets+and+parts+of+a+brilliant+cut+diamond&FORM=IG

RE2#focal=d151ad62e5d7b52600d8a2c23589b299&furl=http%3a%2f%2fwww.mividazul.com%2fmivi

dazul%2fstore%2fimages%2fDiamond_Anatomy.jpg 

 

 

 

 



Articles: Guitar Fretboard Radius 
Alan Ratcliffe 

 

What is fretboard radius? 
Fretboard radius is simply the curve of the fretboard from side to side. This curve is to make the fretboard more 
comfortable for the fretting hand. The radius is described as a measurement such as 7.25", 9.5", 12" or 16". 
These measurements tell you that the fretboard is a segment of a circle or cylinder, which has a radius, or size 
of 7.25", 9.5", 12" or 16". The larger the radius, the larger the circle, and the flatter the fretboard will be. 

In simple terms 
Quite simply, the smaller radius (which is more curved) is more 
comfortable for playing (particularly barre) chords, while a larger, 
flatter radius is better for low action, single-note playing and 
bending. The other important characteristic of radius is that the 
flatter the radius, the lower the action can be. This is because when 
you bend a string on a lower part of the fretboard such as your first 
or second string, you are bending it towards the middle of the 
fretboard, which is higher than the edges, so the notes will tend to 
"fret out" - buzz against the higher parts of the fret, killing sustain.  

Another important thing to note is that staggered polepiece pickups 
(like vintage style single-coils) were originally designed for vintage 
Fender guitars, which had a small 7.25" radius. These sometimes 
don't work well with flatter radii, making the middle strings jump out 
much louder, particularly the G string (which was also designed for 
wound strings). There is a workaround for this problem, which is to 
keep the pickups set lower (further away from the strings), where 
the string-to-string balance will even out. The downside to this 
workaround, is that you lose volume with the pickups set lower. 
You should also be aware that there are "modern vintage" pickups, 

which also have staggered polepieces. 

Which fretboard radius is best? 
Which radius is "best" tends to be a personal thing, you should be 
asking "which is best for me?". Generally, most players are going 
to prefer something between a 9.5" and a 12". Many players who 
play more "lead-based" styles, or those needing lower action and 
more bending will probably be happier with larger radii such as 16" 
or even 20". Ultimately this is down to personal preference, which 
is largely based on the instruments we learned to play on. The best 
thing you can do is play as many different guitars as possible (like 
we need an excuse, right?), making note of which feel more 
comfortable to you. Bear in mind that other factors such as neck 
thickness, fretboard thickness, scale length and even finish do 
affect the feel of a neck, but the more time you spend playing 
different instruments, the easier it will be to identify each factor. 

 

   

 

 

A  fretboard that is a fixed width, but has a radius of 16" (green 

line) is a lot flatter than a fretboard which has the same width, 

with a 7.25" radius (blue line) 

 

 

 

 

Conical radius fretboards 
Conical radius fretboards (commonly and incorrectly called "compound" radius fretboards) are 
an attempt to get a "best of both worlds" between smaller and larger radii. These fretboards 
have a radius which changes, they start out more curved at the nut and gradually get flatter as 
you climb the neck, so each fret is a fraction flatter than the one before it. While a normal fixed 

   



radius is a segment of a circle or cylinder, a conical radius is actually a segment of a cone.  

The idea is that players tend to bend higher up the neck and play chords lower down. The larger 
radius higher up on the neck lets you get the action down lower and still bend cleanly, while the 
smaller radius nearer the nut makes chording easier. Warmoth make replacement necks with a 
10" - 16" conical (which they call "compound") radius, but my favourites are the USA Custom 
guitars, who make a 7.25" - 12". They also make the flatter 10" - 16" or even a 10" - 12" (on 
request).  

Compound radius fretboards 
As already noted, fretboards billed as compound are often not compound, but conical. A 
compound fretboard has one radius for part of the length, then changes abruptly to another 
radius for the next part, instead of the smooth, gradual  transition of a conical fretboard. This 
may be as simple as a 10" radius from the nut to the 12th fret, then changing to 16" for the 
remainder of the fretboard, or there could be three or four radii involved. A conical radius fretboard 

Compound radius fret dressing 
A trick often used to make smaller radius fingerboards better for bending is 
to dress the frets from about the 10th or 12th fret with a flatter radius. This 
essentially makes the fretboard compound without needing to remove the 
frets, dress the fingerboard and refret again. The difference in height 
between the common guitar radii is usually very small, so doing this properly 
means that very little of the fretwire needs to be removed, which usually 
leaves plenty of life in the frets. So if you have a vintage (or vintage reissue) 
Strat that you want to get a lower action without notes fretting out on bends, 
this is a great option.  

String radius 
While at first thought it might seem as though the curve of the strings should 
match that of the fretboard, this is not necessarily so. A flatter radius is 
usually possible, as bending the middle strings usually pulls the strings to 
the lower sides of the fretboard, where there is less chance of them fretting 
out. Try setting your nut radius to match your fretboard and your bridge 
radius to be slightly flatter - effectively giving your strings a compound 
radius. You will find this gives a much easier feel and a lower action. 

Measuring radius 
To measure radius it is necessary to have a simple but specialised tool: a 
radius gauge. Stewart McDonald have some nifty radius gauges that work 
without removing the strings and a set of understring radius gauges that are 
capable of measuring both the fretboard and the string radius. If you are into 
making your own tools, there are templates at Kinman Pickups. 

Examples of common radii 
 

Guitar Radius 

Classical guitar flat 

Vintage Fender Stratocaster 7.25" 

Modern Fender Stratocaster 9.5" 

Guitars with LSR roller nuts 9.5" 

Guitars with Floyd Rose locking 
nuts* 

10"  

Gibson guitars 10 - 12" 

Ibanez guitars 12" 

Jackson guitars 16" 
 

Compound radius replacement necks 

USA Custom guitars 7.25" - 9.5" 

Warmoth 10" - 16" 

* Applies to the original and Schaller Floyd Rose 
models but not necessarily "licensed" models 

 

 

 

 

 

 

  

 

http://www.bothners.co.za/articles/radius.shtml 


