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Introduction

It is difficult for us today to grasp the drudgery of complex arithmetic calculations, or even repeated simpler 
calculations, in the past. This was especially true with repetitive computations that required tables of roots, 
logarithms and trigonometric functions in such fields as astronomy, navigation, surveying, and a wide variety of 
military and engineering applications. 

Have you ever had to calculate the positions of astronomical objects? Orbital 
calculations relative to an observer on the Earth require derivations and time -
consuming solutions of spherical trigonometric equations. And yet these kinds of 
calculations were accomplished by ancients such as Vitruvius and Ptolemy in the 
days prior to the advent of calculators or computers, or even trigonometry or 
algebra, using methods of Descriptive Geometry that are rarely taught today.

The Greeks folded (rabatted ) the fundamental great circles onto the page and performed intricate geometrical 
constructions to map the Earth -Sun relative motion and incorporate local measurements into global maps and 
sophisticated sundials.

Astrolabes, quadrants and other volvelles and dials evolved to perform more complex 
computations in graphical form. In 1610 -1614, Joost Bürgi and John Napier invented 
logarithms, and mathematicians and scientists such as Johann Kepler created tables of 
logarithms to aid in computation. William Oughtred and others developed the slide rule 
in the 1600s based on the properties of logarithms, and the slide rule continued its 
dominant role in non -graphical computation until the early 1970s. The slide rule 
provided the greatest versatility in computing the vast variety of equations, but it 
required multiple error -prone steps to provide solutions, effort that was not decreased 
even when solving one equation repetitively.

Meanwhile, on the graphical front Rene Descartes created the 
Cartesian coordinate system in the 17th century, and mathematicians 
over the next two centuries laid the foundation for applied numerical 
mathematics in large part on this field of analytical geometry. A two -
dimensional graph provided fast solutions to an engineering precision 
for a single equation in two variables, and more complicated families 
of curves or so-called intersection charts extended the use of 
Cartesian graphs to one additional variable. T = 1.0
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Introduction

In 1844 Leon Lalanne succeeded in linearizing the curves y=x p by plotting the first log -log plot in history, thereby 
creating his Universal Calculator , chock-full of lines for common engineering calculations and capable of graphically 
computing formulas in powers or roots of x ( or of trigonometric functions in x) with ease. The year 1844 is taken here as 
the start of the Age of Graphical Computing . Other graphical methods evolved, and ultimately the field of nomography 
was invented in 1880 by Maurice dôOcagne, a breakthrough in graphical computing so radical that it dominated the field 
of graphical computing until the spread of computers and electronic calculators in the early 1970s.

This 2010 calendar predominantly treats the field of nomography and the amazing variety of nomograms that can be 
created from it. A nomogram is a layout of graphical scales for computing formulas of 3 or more variables using a 
straightedge such as a ruler or the edge of a sheet of paper. A drawn or imagined isopleth connects matching values
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Nomograms can be created with geometric relations, but the more extraordinary ones are nearly always created 
using a method of determinants developed by dôOcagne. Sometimes in this calendar you will see an equation 
adjacent to a nomogram, in which the determinant of a matrix is set equal to zero. When the determinant is 
expanded, you will see that the resulting equation matches the overall equation of the nomogram. If the 
determinant is in a form where no variable appears in more than one row and the last column is all 1ôs, then the 
first two elements in each row represent the (x,y) location of the scale point for values of the variable(s) in that 
row. For example, using the rules for expanding a determinant the equation w= u/(u + v 2 + 1) or uw + v2w + w ï
u = 0 can be expressed as

so a tick on the u-scale lies at (0,u) for every u, (or in other words the u-scale is a 
linear, vertical scale), the ticks on the v-scale are at (1,-v2), and the ticks on the w-
scale are at (w,w) resulting in a linear 45 degree scale.

Most of the nomograms herein were created with the PyNomo software package of Leif Roschier found at 

http://www.pynomo.org. The calendar pages are based on an InDesign template created by Juliana 

Halvorson at http://www.graphmaster.com/calendarinstructions/. All other content ©2010 Ron Doerfler

of variables for a particular formula, so if all variables but one is known, the unknown variable can be read off the intersection of the isopleth 
with its scale. Variables that cannot be isolated algebraically can be read directly off a nomogram. Beyond their practical use, the scales of a 
nomogram often create geometric figures and curves of a certain beauty and flair, influenced to a striking degree by the cleverness of the 
nomographer. Simple nomograms can be seen today at times in engineering catalogs and medical offices, but the really creativeones, the ones 
that universally draw interest and display the wondrous virtuosity of mathematics, are nowhere to be found anymore.

The nomograms in this calendar are representative of some of the variety once in use for graphical computing, but in no way doesit 
approach a significant survey of this rich field of study. Perhaps a 2011 calendar will consider other designs. Additional information on 
nomograms and other topics in this calendar can be found in articles on my blog, ñDead Reckonings: Lost Art in the Mathematical 
Sciencesò at http://www.myreckonings.com/wordpress . I hope you have a happy year in 2010.



Lalanneôs Universal Calculator

LaLanne envisioned copies of his Universal 

Calculator posted in public squares and 

business meeting places for popular use.

In 1844, Leon LaLanne created the first log -
log plot in history, his Universal Calculator .

The product of x and y is 
found from their 
intersection with the 45 °
lines, squares at the 45 °
line from the origin, 
cubes from the steeper 
(Cub ) line from the 
origin or its wraparound, 
and various engineering 
and chemical formulas of 
roots and powers at their 
lines. Following the line 
to the edge continues a 
calculation to additional 
terms.

Trigonometric  functions are plotted 
along the sides for use (or use of their 
inverses) in calculations as well.


