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On Jargon
The Lost Art of Nomography

Ron Doerfler

Naperville, IL
http://www.myreckonings.com
rondoerfler@myreckonings. com

Introduction

Nomography, truly a forgotten art, is the graphical representation of
mathematical relationships or laws (the Greek word for law is nomi0s). These
graphs are variously called nomograms (the term used here), nomographs,
alignment charts, and abacs. This area ot practical and theoretical math-
ematics was invented in 1880 by Maurice d'Ocagne (1862-1938) and used
extensively into the 1970s to provide engineers with fast graphical calcula-
tions of complicated formulas to a practical precision.
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Figure 11. A compound parallel-scale nomogram for centripetal force.



Projectile Trajectory Without Air Friction
The Lost_Art_of Nomography.pdf&kl) Y = Xtan A — gX?/(2Vg cos® A)
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Figure 27. A portion of the projectile trajectory nomogram in Figure 23 after projection through
the point (2,0.5,-1), providing greater accuracy for longer distances X.
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Figure 22. A grid nomogram for celestial navigation (after Adams [1964], d’Ocagne [1899], and
Roschier and Makkonen [2009]).
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logA+1.73 logb =M-+0.83
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m,=20/ (log100—Ilog10)=20
m,=20/(1.73 *(log100—logl10))=11.6
my;=mm, [ (m+ m,)=7.33
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fiR:20X (logA—log10)
f,R:11.6 X1.73(logD—log10)
f3/R:7.33 X (M—(log10+1.73log10—0.83))
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Creating Nomograms with the PyNomo Software

Version 1.1 for PyNomo Release (.2.2

Ron Doerfler
hitpAfwww.myreckonings.com/wordpress
October 19, 2009

YNOMO IS A POWERFUL, FREE SOFTWARE PACKAGE FOR DRAWING PRECISION NOMOGRAMS. It
is written by Leif Roschier, and it provides a solution to one of the most vexing of problems in
nomography: actually drawing the nomogram once the mathematical layout is derived. The output

is in vector form in a PDF or EPS file, so it can be enlarged for printing and still retain its sharpness. If
additional artwork is desired, the vector file can be edited in vector form in, say, Adobe Illustrator, Microsoft
Visio or LaTeX. PyNomo directly supports nine basic types of nomograms based simply on the format of the
equation, so for these types there is no need to convert the equation to the standard nomographic determinant
or use geomefric relations. But it also supports more complicated equations that have been cast into general
determinant form, so it can produce output for any equation that can be plotied as a nomogram. In fact,
PyNomo is an excellent tool for experimenting with parameters to get the best nomogram for the problem at
hand. This essay discusses the use of PyNomo for creating a variety of sophisticated types of nomograms.'



A Mag typel.py
This program is brought by modifying the fol-
lowing script.
| thank to the following script's authour, 2nd.-

Mar. 2013 Copyright (C) 2013 Yoshio
Okamoto

ex_dubois.py

Body Surface Area (BSA) according to

Du Bois & Du Bois, Arch Intern Med
1916;17.863;

Body Surface Area = 0.007184%*
CWeight (kg0 4253 Height{cm)*++0,725)

Copyright (C) 2007-2009 Leif Roschier

from pynomo.nomographer import *

Mag params={
u_min'2.0,
'u_max'7.0,
"function':lambda u:-u,
‘title:r'sMag.$',
'tick lewels':3,
'tick _side':'left’,
'tick _text lewvels"3,
‘scale_type"'linear smart',

}

AMp_params={
‘tagAmp. mm],
‘u_min':10.0,
‘u_max:500.0,
‘function':lambda w:loglofu),
‘title':r'gAmp. mu m1g’,
'tick lewvels': 3,
‘tick_text lewels':3,
‘scale_type"'linear smart’,
'title_x shift": 1.0,

}

O _params={

'tag''P5-time’,
'U_min':10.0,
'U_max:1200.0,

'function":lambda u: 1.73¥0g 10(u}-0.83,

'title":r'$0[km1%',

'tick_lewvels': 4,

'tick_text lewvels":3,

'tick_side"'left’,

'title_x_shift':-0.8,

‘scale_type''linear smart’,

4

block_1 _params={
‘block_type''type_1',
‘width':15.0,
'‘height":25.0,
'fl params"Amp_params,
'f2_params':Mag_params,
'f3_params'.D_params,

# ‘isopleth walues:[[300,'w',100]]

b

Amp59 params={
'tagAmp. [mm],
'u_min':10.0/10.0,
‘U ma:500.0/10.0,
function:lambda w:log{u/10.03,
"title"r'$59typelmmlg’,
"tick_lewvels' 4,
"align_func":lambda u:u*10.0,
'tick_text_lewvels":4,
'tick_side"'left’,
‘scale_type''linear smart’,
"title__shift':-1.0,
t

block 2 params={
‘block_type''type 8,
'f params.Amp5S9 params,

# isopleth wvalues":[['x']]

ki

F5_time_params={
'tag''P5-time’,
‘u_min':10.0/8.23,
'u_max:1200.0/8.23,
function':lambda wu:1.73%og 10(u/8.23)-0.83,

'title":r' $PS5-time[sec1$',
‘tick _lewels': 4,
‘align_func"lambda u:u+8.2 3,
'tick _text lewvels"4,
'tick _side":'right’,
‘scale_type''linear smart’,
'title_x_shift": 1.2,
I

block_3_params={
‘block_type':'type_8',
'f_params:P5_time_params,

# 'isopleth_walues"[['x']]

}

main_params={
filename':'|MA_Mag typez 823 pdf,
‘Laper_height':25.0,
'‘paper_width': 15.0,
‘block_params':
[block 1 paramsblock 2 params,block 3 params
L
# ‘transformations':[{'rotate’,0.0},('scale
paper',)],
‘transformations’:[{'rotate’,0.01],
(‘polygon',),('scale paper',i],

‘title_str:r'large $M=Ilog(4)+1.73*og(D})-0.83%',
'title_x': 7.5,
'title ' 25.0,
'title_box width': 8
I

MNomographer{main_params)
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