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Introduction

Albrecht Ddrer

O the Just Shaping of Letters, 1535

" sahe-judgement abhors nething so much as a plc-
fure perpettateéd with no technical knowledge, ak
though with plenty of care and diligence. Now the
soie reasan wiy painters of this sort are nof aware of
their cwm rmor is that they have not leamt Gaometry,
without which no one can either be o become an
sbsoluter artist;, but the blame for this should be iaid
upon their mastars: who themsabves are ignorant of
this art,

hax Bill

Quoted from Max Bill's writing in 1349, Typographic
Commumications Taday, 139683

"1 am af the opimian that it s possible fo devalop am an
@rgely on the basis of mathematical thinking."”

Too often as & design protessional end educator |
have sean excelient conceptual ideas suffer during
the process of realization, in large part because the
dasignat did not understand the visual principles of
geomatric compositon. These prnciplas include an
understanding of classic proportioning systems such
a5 the golden section and root rectangles, as wall as
ratios and proportion, interrelationships of form; and
reguiating lines, This book seeks to explain visually
the principles of gesmatnc compasition and offers a
wide selection of professional posters, products, and
buiidings that ane visually analyzed by thesa prnciplas.

The waorks selected for analysis were selected
becsuse they have stood the test of time and in
many fespacts can be conssderad design classics,
The works are arranged in chronological order and
have a relatonship to the style and technology of the

Le Corbusisr
Towards A New Arctutacturs, 1831

"Geometry is the language of man, .. he has discov-

ared rhythms, rhythms apparent 1o the eye and
clear in thair retatons with one anather. And these
riwthms are at the very root of human activities
They resound i man by an arganic ineitability, the
same e Inewvitability which causes the fracmg oul
of the Golden Saction by children, oid men, savagos
mnd the leamad.”

Jasef Miller-Brockrmann

The Graphic Artist and His Design Protiems, 1963
the proportons: of tha formal elements and their

imtermediate spaces ara almast ahways related 1o cer-

t&n numerncal prograssions kagically followed out.”

nme as well as 1o the tmelessness of classic design.
Diespite the differancas in the era in which the wark
was crested and differences in form, fram small two-
dimensignal graphics 1o architectural structures,
thers is a remarkable similarity in the knowledgeable
planming and organization through geometry.

The purpose of Geometry of Design is not to guanti-
fy aesthetics through geometry but rather 1o revaal
visual relaifonships that have foundations in the
essential qualities of Ife such as proportion -and
growth patterns as weall as mathematics. s pusposa
is to lend insight into the design process and give
visual coharande to design through visual structure.
It is through this insight that the artist or designer
may find worth and valuee for themseives and their
DT WOk

Kimberly Elam
Ringling School of Art and Dagign
Spring, 2001



Cognitive Proportion Preferances

Within the context of the man-made environmaent
and the natural world there is a documernted human
cognitive preference for goiden secton proporticns
throughout recorded histony. Some of the earfiest avi-
dence of the usa of the golden secton rectangle,
with & proportion of 1;1.618, is documented in tha
architecture of Sionehenge built m the twentieth 1o
sivteanth centuries; B.C. Further documeanied avi-
dence |5 found in the writing, ar, and architecture of
the ancient Graexs i the fifth century. B.C., Lates,

Renamsance artests and architocis also studied, doc-
umented, and smployed golden section proportons
in rernarkable works of sculpture, painting, and arche
tecturs, In addition to man-made waorks, golden sec-
ton proportions can also be found im0 the natural
wirld through human proportions and the growth
patterns of many living plents, enimals, and insects,

Curnous about the golden section & German psychiolk
ogist, Gustay Fachner, late in the late nineteanth can-

Ratlo:
Width/Langth | Most Prefesrad Ractangle Lasas Predarred Aactangle
% Fachanr % Lalo % Fachoer % Lalo
i1 20 1.7 78 225 squens
68 (¥ ] 18 1.7 15,6
a5 20 13 94 a1
34 [ 2% 85 25 a1
T [ 27 58 1.2 25
23 | 1.8 0a 0.8
T | s =3 0.0 0.0 Golden Suction Propartion
1323 53 (1§} 0.6
12 15 8o | 28 125  doubls square
2% 15 152 ™7 26.6
Totals: 100.0 100.0 100.0 1001




Aat

fury, irvestgated the humen response to the special
ppsthatic qualities of the golden secticn rectamgle,
Fechner's curiosity was due o the documented evi-
dence of a cross-cultural archetypal aesthenc prefer-
ence for golden saction proporions

Fechner limited his experiment to the man-made
workd and began by faking the measwrements of
thousands of rectangular objects, such as Dooks,
boxes, buildings, maichbooks, newspapers, alc. Ha

Comparison Gragh of Rectangle Proferencs

Fecinnr's (raph of Beet Rectangls Prefsssnce, 1HTA @
Laka's Graph, 1505 B

found that the average rectangse ratic was close 10 a
ratio known as the golden section, 1:1.618, and that
the majonty of people prefer a rectangle whose pro-
portions are close o the golden sectsan. Fechners
thorough yet casual expenmenis were repested [ater
in-a more scientific manner by Lako in 1908 and still
later by others. and he resulls wend nemarkably similar
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Proportion and Nature

"The power of the goldan saction 1o create harmony
anses from its unigue capacity o unite ditterant
parts af awhole 8o that each preserves its own iden-
tity, ard yet blands irvto the greater patiern af a sin-
gle wihobe, "

Gyirgy Doczi, The Power of Linvts, 19584

Colden section pratarences ara not lirmeted to humsn
pasthetics but are also a part of tha remarkabla rea.

Atlantic Sundial Shell
Spéral growth patiern.

tionships betwesan the proportions of patterns of
grawth in Bneing things such as plants and animals

The contour spiral shapas of shalls reveal & curnulativa
pattern of growth and these grosth patterns have
bsen the subject of many sceantific and artistic studiss.
The growesth pattarns of shells ars kogarithmic spirals of
golden sacton proportions, and 'what is knowr a5 the
thaory of 8 pardect grovth pattern. Theodore Andreas

ol [
Golden Saction Spiral
Construction disgram of
the golden section rectan-
gle and resulting spiral,

Chambered Nautiius
Cross section of the Nautilus®
gpiral growth parten,

Moon Snail Shell
Spiral grovth patien.



Cook in his book The Cunes of Life describas thase
growth pattemns as "the essential processes of kfe...."”
In each growth phase characterized by & speral, the new
spiral is very close to the proportion of a golden sectan
souare -lerger than the previous one. The growth pat-
tarms of the nautibus and othar shalls are nevar exact
galden section proportions. Rether, thera is &n aiampl
in binlogical orowth pattern propartion to approach but
never reach exact golden spirai proportions:

Comparison of Tibia Shell Spiral
Growth Pattern and Golden Section
Proportion

Pentagon Pattern

The pentagon and star
pantagram hava goldan
saction praportions, as the
ratice of the sides of tha
tripngles in a star penta-
gram is 1:1.618. The same
pentagon’pantagram rels-
tionships can be found in
tha sand dollar and in
snowiiakes.

The pentagon and pentagram star also share golden
secton proportions and can be found in'many living
things such as the sand dollar, The interor subdivi-
sions of a pentagon create a star pentagram, and the
ratio of amy twao Iines within a star pantagram is the
goiden section progorton of 1-1.618




The spiral growth patterns of the pine cone and
the sunflowear shafe similar growth patterns. The
seads of each grow along two inlersacting spirals
winngh move in opposite directions, and each send
belongs 10 both sets of intarsecting spirals, Upon
exarmning the ping cone sead spiralts, 8 of the sp

countar clockwisa spirals, which again approxi-
mate goldan section proportions

The numbers 8 and 13 as {ound in the pine cone
spiral and 21 and 34 as found in the sunflower spl
ral are vary familiar to mathematicians: They are

ddjacent parts n the mathematical seguence
called the Fibonacci sequence. Each number in
the sequence 15 determined by adding together
the previous two: 0, 1, 1,2, 3, 5. 8, 13, 21, 34,

fals move n 8 clockwise direction and 13 in &

counterclockwise direction, closaly approximating
goldan section proportions, In the case ol the sun-
floweer spirals there are 21 clockwise spirals and 34

Spiral Growth Fatterns of
Fine Cones

Each saed in ihe plne oone
belongs to both sets of
spirals. B ol the spirals mowa
clockwige and 13 of the
spirals move counterclock-
s, The proparfion of B:13
= 1:1.625 which ig vary close
to the golden saction
propartion of 1:1.678

Spiral Growth Patterns
of Sunflowers

Similar to the pine cone
gach sead in the sunfiower
elengs 10 hath S5 of
spirals. 21 spirals move
clockwize, and 34 spirals
mideE Counbarc] ok se,
The proportion of 21134 is
121,819 which is vary close
1o the golden sacimn
proportion of 1:1.6818




55.... The ratio of adjgcent numbers in the
saquance progressivaly appreaches golden seo-
tion proporticns of 1:1.618

Mary fish alzo share ralationships with the golden
section, Three golden zection donatruction dis-
grams placed on the body of the rambow trout
show the relationships of the eve and the 1ail fin
in the reciprocal golden reciangles and sguares
Further, the individual fing also have a goldan sec-

reciprocal golden section rectangle

fion proportions. The blue angle tropical fish fits
perfacily into 8 golden section ractangle and tha
maouth and gille are an the reciprocal golden sedac-
tign point of the body’s height

Perhiaps-a parl of our human fascination” with the
natural environment and lving things such as
shaells, Howers, and Tish 13 due to our subcor:
acious preference for golden section proportions,
shapes, and patierns

golden section rectangle

Golden Section Analysis
of a Trout

The body of the trowt
enclosad by thres golden
seciion rectangkes. The
e i% at the level of the
reciprocal gokden rectangle
arud tha tail fin is defined

by & reciprocal golden
ractangle,

Golden Section Analysis
of a Blue Angle Fish

Tha entire body of the fish
fits into a goldan section
rectangle. The mauth and
gill position is at the
regiprocal gobden section
rectangle.

Tecra |

pgolden section

golden saction reciangle

m
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Human Body Proportions in Classieal Seulptura

Just as many planis and animals share goldan seciion
proportions, humans do as weall. Perbaps another rea-
son for the cognitive preference for golden secton
progorions & that the human face and body share
the similar mathermatical proportional relationships
tound in &l ving things

some of the eatliest sunmang written investigatons
inte human proportion and architecture are in the
wintings of tha ancient Greek scholar and architect

Golden Section Proportions of Greek Sculpture
Doryphores, the Spear Bearar (lefl). Sratuve of Zews frem
Cape Arfermizion (rght), Each golden section rectangle is
reprasantad by a reciangle with a dashed diagonal line.
Multiple goldan section réctangles share the deshad
thegongl. The proportians of the tweo figeres are almost
identicel.

Marcus Vitruvius Polbio, who is widely refermed 1o as
Vitruwus, Witnuvius advised that the architecture of
iemphes should ba based on the likeness of the per-
fecthy proportioned hurman body wharg a8 harmary
axsts amorgg all parks. Vitfuvius descnbed this pro-
poarmon and explainad that tha Reght of a wall pro-
portichad man s egual to the length of his out-
stretched arms. The body height and length of the
outstretched anms crédte a sguare that enclose the
human bogy, «while the hands and teat touch a circle




12

Human Body Proportions in Clessioel Sculpture

Just as manY phEnTs SN arerrus SHnn Qoioen SEnon
gropartiong, hamars oa 55 el Persaps snother rea-
zan for tha cognitive: prafemnce for goldan section
proporhicns @ hat the buman Iece amd bidy shame
e smiler mathemsices pogortoml eEtionshipa
fownd imoall Ivmng Erarggs

SOMdE Of thi Dar=as] sunnar [+ wilTlEn l.'I'H."E:IIi,'Ii.i'l-TI-:'IE
Into humaEn pronortne el architeeturd am n tha
Artings o the encent Gresk scholar and architect

WESICLES WITLWs PO, wWiin S wadely retermed 10 &S
WL Witruvius SohiEsd That the srchiiectun o
tampies should be tased on e lkemsess of tha par-
fecily proporbioned Bemén body whers & hermony
mosis @mong 8l parns, Vinovius described thin pro-
porion and sxplmined hat the heghl of a well pro
partioruad (TeEn 8 agus o the ength of g out
stigtcied arms. The body height snd ergth of (e
cuttitralched sims credle §F Gousie that anclese Tha
human bochy, while the kends &id fest touoh a3 ciicla

Gobdan Saciten Proportions of Gresk Soulpture
Oorrypihmron, th Spoar Bearor Heftl. Stetue of Jous from
Cape Armevriinion (rghtl, Eech gulten section rectangin
spnrpmEted by @ reciangle with 8 dssahed dingonal line
Lhulnpla golden saction rectengles share the danfed
dimgparinl. The propartiam of 1he hao Ngares are almost
wlantical



with the naval gs tha center, Within this systam the
hurman fanm & daidad in half at the grain, and by the
galden saection at the navel The statues of the Spsar
Baarar and Zeus ara both from the fifth cantury B.C.
Although crested by different sculptors, the propar-
bons of the Spear Besrer and Zeus are both clearly
based on the canon of Vitruvius znd the analysis of
ihe proportions used 2 almost identical.

Zews Analyzed According to the Vitruvius' Canan

A spuire encloses the body while the hands and faet
touch a clrche with the navel as centar. The figune s
divided in half at the groin, and {far rightl by the golden
sacibon at e naved,




Human Body Proportions in Classical Drawing

The Vitruvlus canon, was also used by Renaissance
artists Leonardo da Vinc and Albrecht Diver in the
late fifteenth and early sixieenth cantunes Bath da
Vimgi and Ddrer were students and schoiars of pro-
portioning systams of the human form, Ddrar axpari-
miented with a number of proporfioning systems that
wiara illustrated i his boaks, Four Books on Hurman
FPraportion, 1528, da Ving illustrated the mathamati-
gian Luca Pacioli’s book, Diving Praportions, 1509

Man lnseribed in a Circle, Albrecht Direr, After 1521

Individually, both da Ving's and Dirar's drawings
clearly conform 1o the proportioning systermn of
Vitruwsus. Further, an overlay comparison of da Vingi's
and Direr's proporbon drawings favaals that the
body proporticns i’ both drawings share the propor-
tions of Vitnuvius and that the two are almost dant-
cal. The only significant differences are in the facial
PEOOOTIEONS.

Hurnan Figure inma Circle, Nlwstrating Proportions,
Leonardo da Vincl, 1485-1450




The Canon of Vitruvius applied to Dirers draw-
ing of Man lnseribed in & Circla

A gouare anclosas tha bady whila the handa pnd feet
touch a circle with the naval ag conter. Tha figure is
diviched in half ot the grain, and by the gobden section
o1 the naval,

—
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The Ganon of Vitruvius applied to da Vinci's drawing
of Man Inscribed in a Gircle

A sfuare enciogas the body while the hands and feat 1

touch a circle with the navel a6 centar. The figure is iz:: = e —:@?
dividied in half al the groin, and by the golden sactlan
a1 the navel.
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Comparisan of the 5
Proportions of Dlrer YV
ileftired) and da Vinci )

[right/grayl

The praportions of Direr

and da Vinci are almost

edentisal, L
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Facial Proportionsa

The canch of Vitruviug includes human tacial propos-
tions as well 83 body proportions. The placement of
the facial featuras vields the classic proportions used
in Greek and Roman sculpture

While both Lecnardo da Vingl and Albrecht Direr
employed Vitruvius' canon of body proportions, dra-
rmatic; differances sxst in the facial proportions. da
Vinci's systam for the face mirmors that of Vitruwus

and faint construction lines can be seen in hs original
drawing of human proportons.

Didrer, howewer, uses distinctly different facial pro-
porvons. Dirers facial proportions i his: Mam 0
scribad i & Circle drawing are characterzed by low
a1 fac@E! features and & high toshasd, which 15 pos
sy an aesthebc praferenca of the tashon of the
tirme, The face & dhaded in half by a ling &t the tap o

Cﬁn‘lpﬂrlﬂbﬂ ol Facial Proportions and the Golden
Section

Detall of the head of Dorvphoros, the Spear Bearsr (lefil.
Detgll of the Head of the Statwe of Seus frowm Cape
Artgmision iright). Facial proportion analysis is peoord-
g 10 Vitruviug' cancn, and the proportions are almaost

Diurer's Fagial Proportion
Studies

Four samples from Fowr
Consfrucion Weads,
Studdies in Phyesiognoimy,
Ahout 1526-27.

idantical. The diagranm shows & single golden saction
recziangle as the guide far the length and width of the
head. This golden rectangle is lurther subdibvided by
smaller golden section rectangles to detarmine the
placemient of the faatures.




the eve Drows, with the features of eyes, nose, and
rrodth below this ing, and shorened neck, The samea
facial proportions are repeatedly used throughout
many drawings in the book Four Books on Human
Froportion, 1528, Ddrer also experiments with facial
progorison in the drawing, Four Constructed Heeds,
in which he ntroduces obligiue lines into the con
Etruction grid to produce varations.

Humans lika othar living things vary rarehy attan per
tact goldan section facial of body proportions, except
throwgh the arists vison in drawing, panbng, and
sculpture, The use of golden section propartions by
artists, particularly the ancient Greeks, was an
atiempt 1o 0eafize and sysiemize the representation
of the human body,

Comparison of Facial Proportions of drawings by da
Vincl and Ddrer

Datail of the head of da Vincl's Human Figure m & Cincks
(lefty, and a defail of the head of Dorer's drawing of Man
Inscrited in a Circle (rightl, da Vinels facial proportions

rhateh e canon of Vitruvius, wharsas Diirer's facial pro-
priions are distinctly differant.




Architectural Proportions

In addition o documentng human body proportions
Witruviuz wes also-an architect and documentad har-
momzus architectural proporticns. Ha advocated that
the-architecture of emples should be based on the
perfectly proportioned human body whene tharg
Bxists & harmony betwean all parts. He is credited
with introducing the concept of the module; in the
same way 85 the human proportions were expressed
in-a module representing tha langth of the head or
feet This concept became an impartant idea through-
out the histery of architecture.

The Parthéncn in Athens is-an example of the Graek
gystemn of proportioning, In 8 simple analysis the
fagade of the parthanon is ambraced by & subdrvided
galden rectangle. A reciprocal rectangle forms the
haight af the architrave, friaze, and padiment The
sipuara of theé main rectangle gives the height of the
pediment, and the smaliest rectangle in the diagram
vields the placement of the frieze and architrave

Centuries later the “diwine proportson,” ar galden sac-
ton, was consciously emploved in the architecture of

Drawing of the Parthenon, Athens, ca.
#47-432 B.C., and the Architestural
Relationship to tha Golden Section

Analysis of golden section proporions C - . S
accornding to the golden saction construction I 11 | | i 1]
;ﬁmmm. X = = "y -'nn. I v Fl.r X = =
'-r:[" —y
L]
M .
o e r' o ll £ i | L | I L _.,.‘

Golden Section Harmonic Analysis
Analysis of golden section proportions
according to a diagram of a harrmanic
analysls of the golden section.




Gathic cathedrals. In Towards A New Architeciuve, Le
Corbusier cites the ride of the square and the circla in
the propartions of the fagade of the Cathedral of
Matre Dame, Paris. The rectangie arourd the cathe-
dral facede = 0 golden saction propodtor,. The
square of this goddan section rectangle encloses: the
rmiajar partion of the lagada, and the reciprocal golden
section rectangle encloses the wo owers. The reg-
ulating limes are the diagonzls that meet just abowve
the clarestory wandow, crossmg the cornars of the
migjor varations in the surface of the cathedral, Thae

MNotre Dame Cathedral,

center front doorway = also in golden section pro-
portan as shown by the construction diagram, Tha
propartion of the clerestory window 15 one-fourth the
diameter of the circle nscribed in the squere,

Reciprocal Golden Pectanghe

Paris, 1163 -1235

Analysis ol proporbons and

reguiating lines according 1o
thee gorlchen section rectange
The antire fagade s in goldan
risttanigde proportion, The
lowes partion of the facade &
enclosed by the sguare of the
geddlen rectangle s the imeens
ara enclosed by the reciprocal
gidan section rectangle,
Further, the lower portion of
the fagade can e divided Into
six units, pach another golden
rectangle.
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Proportion Comparison

The clerestory window is in
properion of T4 1w the major
circle of the fagada.
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Le Corbusier's Regulating Lines

Le Corbusiar

Towards a New Archutecture, 1931

An inevitable element of Architecture. The necessity
for pecdar. The regulating line 5 8 guarantes against
wallfulness. It brings satisfaction to the understanding
The regulatng line 5 8 means o an end, it s not a
recipe, its choice and the modalities of expression
grven to it are an integral part of srchitectural creation”

=

Carbusier's interest in the apphcation of the geome-
by of structurs and mathematics 15 recorded in his
book Towards 8 New Architecturg. Here he distuss-
g5 the nesd for regulating lines as @ madns Lo oreate
codar and beauty in architecture and answers the cni-
icigrm, TWith your regulstng lings you kil imaging-
tian, vou make a god of a recipa.” He responds, "But
tha past has laft us proals, lconographical docu-
ments, eteles, slabs, incised stones, parchments,
manuscripts, printed mattar.._. Even the sarhiest and

- -...__‘_‘_-_- A

Redrawn from the Marble Slab Found in 1882, Facade
of the Arsenal of the Pirses. Le Corbusier, Towards a
New Architecturs, 1931

Corbusier cites the regulated lines of simple divisions
that determina the proportien of the height to the width,
and guide the placemant of the doors and their propor-
tion to the facade, The facade fits in1o 8 golden section
rectangla and the placament and height of the doorway
cofresponds o thal proporfion.

e



mast pnmitive architect developed the use of a ragu-
lating unit of measure such as a hand, or foot, or fore-
AT in erder o systermize and bring arder to the task
At the same ime the propomions of the stnociure cor-
responded 1o human scals.”

Corbusier discusses ths regulating line a5 " | ong of
the decisive moments of inspiration, & 15 one of the
vital operations of architecturs,” Later, in 1942, Lo
Corbusier publshed The Modular, A Harmanious

Maasure o the Hurman Scale Universally Appiicabia
o Architecture and Mechanics. The Modulor chroni-
clad his proportioning system on the mathamatcs of
tha galden secton and the proportion of the human

body,
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Le Corbusker, 1976, A Villa, From
Towards a Mew Architecture, 1931
[abowel This drawing by Le Corbusier
diagrams the serles of regulating lines
that wearn used o the Buliding design,
Rad Hnes placed on top of the drawing
show the golden saction rectangie and

e e e e e

eanstiuction diaganals,

Golden Section Construction (right) > -
The relationship of Corbusiars regulating == ¥
limas 1o the twd construetion diagrams af =

thi goldan section rectangla. AN




Construction of the Golden Section Rectangle

The golden section rectangle 5 8 ratic of the Diviea
Proportion, The Dwine Proportion is denved from the
division of a line segment inte two segments such
that the ratic of the whole segment, AB, to the knger
part, AC, 15 the same as the ratio of the longsr part,
AC, 1o the shorter part, CB. This givas a ratio of
approximately 161803 to 1, which can also be
axpressad 4

Golden Section, Square Construction
Mathod
1. Begin with & square.

2. D & disganal frem the midpaint &
of one of tha sidas to an oppoEte CoOrmar
B, This diaganal bacomes the radius of an
arc that axtends beyand the square o
The smaller rectangle and the squan
become a golden section rectangle.

3, The galden section rectangie can be
gubsdivided. When subdnaded the rectangle
produces & smaller proportional goiden
sachon rectangle which is the reciprocal,
and & square Brea remaing after subdivi-
sion, This square area can also be called
A gnamen,

4. The process of subdivigion can endlesahy
caditinue, again and agam, producing
smaller proportional rectangles and squarnes.

The Divine Propaction:

AB = AC
AC CB

Rectangle *
/
. !
A c
| . Asciprocal
Eguarns Galdar
iGnomaopt Rectangie




The golden section rectangle is unigue in that when
subdivided iis reciprocal is & smaller proportional rec
fangle and the area remaining after subdivision is 8
square, Bachuse of the special property of subdividing
into 8 reciprocal rectangle and a square, the golden
section ractangle is known as the whirling sguare rec-
tangle, The proporticnally decreasing squarss can pro-
duce a spudal by wusing a radiys the length of the sides
of the square.

Galden Section Spiral Construction
By uzing the goldan saction subdivigion i
diagram a golden section spiral can b L : - M
constructed. Use the length of the sides y " '

of the squares of the subdivisions as a [

radius of o cingle. Strike and connect arcs
for aach sguare in e diagram,

PFroportional Squares

The sguaras from tha golden section
subdivision disgram ara in goiden
seclion proportion 10 esch othier,




Golden Section Rectangle. Triangle
Construction Method

1. Bagin with a right triangle whosa sides
are in 1:2 propartion, Drew an are from D
using DA as a radius, that crosses the

iy potenuses.

2. Drawe Bnothier are along the
hypotenusa from C using CE 25 & radius
o intersect the base ling,

3. From paint B whare tha arc intersects
the Bage line drgw & vartical that touches
the hypotanusea,

4, This method produces goiden secticn
proporions by defining the length of ke
sides of tha rectangle, AB and BC. The
subdivision of the triangla yialds sides
of a rectangle in goldan ratio propartion,
since tha ratio of AB to BC ks a golden
saction ratio of 1:1.818,




Golden Saction Proportions

The divisions and proportion of the trigngle method of
the goldan section construction producs the sides of
a golden section rectangle, and in addition, the
method can produce 8 senes of circles or squares
that are In galden sechon proporton o each other as
in the examples below

Diamatar AB = BC + CD
Diameter BC = CO + DE
Diameter CD = DE + EF
L L=

Golden Golden
Reciangls = Sguare = Restangle

A « B =« AB

AB « G = ABLC

ABC « O = ABCD
ABECD # E » MABCDE
ABCOE +# F = ABCODEF
ABCDEF & G = ABCDEFG

g




Golden Sectlon
Proportions in Circles
and Squares

The triangle construciion
mathod of the goldan sec-
tin will alen yiald a serias
of circles or squares in
golden Salicn proporfion.




Golden Section and the Fibonacel Sequence

The special propertioning properties of the golden
section have a close relationship 10 & sequence of
numbers called the Fiboneccl sequance, namad tor
Leonarda of Pisa who introduced it to Europe about
gight hundred years ago akong with the decimal sys-
em. This sequence of numbers, 1, 1,2, 3, 5, &, 13,
27, 34.. s caiculated by adding tha two preavious
pumbere o prodece the third. For example, 1+1=3,

Fibonesccl Mumber Segquence

1. i -9 3 5. - 13, 21, T4, 55 a9, s1lE,
1+1=2, |
142=3, | |
2+3uE,
Fa+5=R,
felm1],
B4+13=21.
13:.29=34,
2leddans
34+55=53

2py = 2.0000

E e = 7,600

33 = 1 .6EGEE

HE = 1.60004

135 = 1.62500

13 = 161538

Mg = 161904

651 = 161764

BY55 = 161818

i = 161787

233144 = 161805

37 = 161802

Bi0fA77 = 161803 Golden Section

1+2=3, 2+3=5 eic, The proportoning pattern of this
system is very close to the proportioning systern of
the  golden section, The sarly numbers in the
sequence begn to approach the golden section, and
any number bevond the fifteenth number in the
sequance that is divided by the faollowing numiber
appraximatas LE18, and ary number divided by the
prawious number approximates 1618,




Golden Section Triangle and Ellipse

The golden section triangle is an Sosceles iangle, hav-
irg) Tweo egual sides, and is also known as the “sub-
lime™ triangle, s © has amikar aesthetic properties o
the golden section ractangle; it is the preferred trangle
of a mapnty of peopla, |1 is readily constructed fraom a
pantagen and will have an anghe of 367 at the vertex and
angles of 72% at the base. This consiruction can be fur-
ther divided into another golden trangle by connecting
the base angle of the langer triangle 1o 8 vertex of the
pentagon a1 the apposite side, A continued conmestion

Golden Section Triangle
Constructed From a
Pantagon

Baqin with a pantagon.
Conmect the angles at tha
bagea af the pentagon to
the veras of the pantagon.
This will result in a golden
sSecthon trianghe with base
angbes of 72° and a vertex
al 35°,

Sscondary Golden
Saection Triangle
Constriucted From a

Pentagon

of the vertices with the disgonals will result in 8 star
pantagrarm. The dacagon, a tan-sidad pohpgan, will also
yiel a zenes of golden irangles by connacting the cerr
tar point to any teso adiacent vertices.

The golden ellipse also has beern shown to have similar
aesthetic gualties to the golden section rectanghes and
the golden section triangle. Like the rectangle, it has
the same proportion of the major to minor exis of
111.61E.

>
minor axis

)
»

o S R

Golden Section Ellipse Inscribed Inside
a Golden Section Rectangle

The pantagon consiruction
wiill also yield sscondary
golden section trangles.
Connect a base angle to a
wertex af ihe opposite side.

Golden Section Triangle
Constructed From a
Decagon

Begin with b decagon, a
ten-eided polygon. Connect
any two adjacant variices
to the center 1o yield a
golden saction rectanile,

Golden Section Triangle Insoribed in a2
Goblden Section Ellipss, Inscribed in a
Golden Section Rectangle




Golden Eection Proportions of the Star
Pentagram

The fiva-pointed star created by the
diagonals of a regular pantagon s 8 star
pantagram, whosa central part iz snother
pantagon, ate. The progression of smaller
pantagons and pentagrams is known as
Pythagoras's lute, because of the relation-
ship to the golden section,

Golden Section Spiral Created With
Goldan Section Triangles

A galden section triangle can be subdivided
into & series of smaller goldéen saction tri-
angles by striking a nenvw angle aff 38" from
tha biase angle. Tha spiral is created by
using the |ength of the sides of the triangles
of the subdiisions as a radius of & circle.




Golden Section Dynamic Rectangles

All rectangles can be dvided into two calegories: siEi-
ic rectangles with ratios of rational fractsons sach as
12, 273, 33, 34, etz and dynamic rectangles with
ratice of irational fractions such g3 2, 3. Y5 &
golden section), elo, Btatic rectangles do not produce
g sefies of visually pleasing ratics of surfaces whean
subdivided. The subdivisions are anticipated and reg-
ular without much vanation, However, gynamic rec-
tangles produce an endbass amount of visuslly pleas-

ing harmonic subdivisions and surface ratios when
subdivided, because their ratios consist of iraticnal
NEMDers,

The process of subdvding a dynamic rectangle into
a sares of harmonic subdwvisions 5 very simple,
Driagonals are struck from opposite corners and then
a network of parallel and perpendicular lings &re con-
structed 10 the sides and disgonals.

Golden Saction Dynamic
Rectangles
Thasa diagramsa from Tha

Grometny of Art and Lifa, P

iHustrata & renga of har- !
manic subdivisions of

5 -
3. )

golden section rectangles,
The small rad line rectan-

plas {keftl show the golden
section rectangle construa-

tion, Tha gray and red
rectangles imiddla) shew
the red golden section "

rectangle construction with
the harmonic subdivisions

in gray line. The black ling
rectenglas [rightl show only
the harmonic subdivisions,







The Root 2 Rectangle Construction

Root 2 rectengles possess the special property of It should alst be noted that the propartion of the root
being ndiassly subdnsded into proportionally smaller 2 rectangle spprowmates, rather closely, golden sec-
factangies. This means that whan & root 2 rectangle  tion proportions. Root 2 proportions are 1:1.41 and
i divided in half, the result is two smaller reol 2 rec-  golden section propartions are 1:1 618

tangies,; when divided into fourtns, the result is four

srmaller rant 2 rectangles, sto.

Root 2 Rectangle Construetion,
Squars Method
1. Begini with a squara

Z. Draw a disgonal within the
gqusre. Use the diagonal as an "
arc that touches the square basa
ling, Enclogs & rectangle around
the mew figure. This is a rood 2

rectangie, !

Roat 2 Subdivision -
1. The root 2 rectangle can ba B _#!
subxdividad into smaller roor 2 |
rectangles, Subdivide the rectangle e
in half via & diagonsl creating two x '
smaller rectangles. Agaln subdadde
the halves into smaller root 2 il
rectanglas. o

2, This procase can be rapaated »
endiessly 1o ereste an infinite
saries of root 2 rectanglas.




Root 2 Rectangle Construction, Circle

Method

1. Anothar mathod of constructing & reot
2 rectangle s by beginning with a circle.
Inscribe a sguare in the circle.

&, Extand tha two opposite sides of the &
sguate 5o that they touch the ercle. The :
resulting rectangle is a root 2 rectanghe |

Root & Diminishing
Spiral

A root 2 diminishing spiral
can be creatad by striking
and conmecting diagonals
on reciprocal roof 2
rectanglas,

Root 2 Proportional 7
Relationships i T
Subdividing a root 2 iy
rectengle continuously a
produces smalkes o7

progortional root 2 o
rectanglas. -




DIN System of Paper Proportioning

Root 2 rectangles possess the special property of
beng endlessly subdrvided by proportionally smaller
rectargles. |t is for this repson that the rool 2 rectan-
gle is the basis for the Europsan DIN (Deutsche
Industrie Mormenl, a system of paper sizes, Thera-
fore, it is also the same proportion of rmany of the
Eurcpean posters examined in this book. Felding the
shaet once produces the half sheet ar falio. The shest
folded four times results in 4 leaves of B printed

A1

A1

pages, oo, This systern is not ooly efficiant but akso
optrmizes the use of paper through a system that has
no waate, European cities with a rich paster treditien
hawe standardized display areas of street posters in
this proportion. Not only dogs the root 2 rectangle
hawe the functional property of elmmating waste Dut
also closaly follows the aesthetic propsarties of the
golden section




Aoot 2 Dynamic Rectangles

Similar to the goldan section rectangle, root 2 rectan-  aklel and perpendicular lines to the sides and diego-
gles are known as-dynamic rectengies because, ke nals. The root 2 rectengle will ahweans subdnade mto
goldan saction ectanghas, hey produce 8 vanety of  an egual nureber of recipiocals,

harmontc subdwisions and combenations that ars

always related to the proportions of the arginsl

rectangie.

The process ol harmonic subdivision consists of
drawing disgonals and ther drewing 8 network of par-

Harmonic Subdivisions
of Root 2 Rectangles /\
tlafti Divizion of & noot 2

ractangle o sidesn
smalker roat 2 rectangles

(righti Diveslon of & root 2 t>

ractangle Into four
columne and sdjscant

1
o e \/

(left) Divigdon of & raot 2
rectangle nta nine srmalled

root 3 rectangles. 'I e ] Ir

irighti Division of a Root 2 & iz i - | o maumre
Ractangle into thrae amaili- % z :

&r rool 2 rectanglas snd x .

throa: squares, ey iz

{inft} Dhvision of a root 3

rectangle into fiva root 2 \ o 2 e

{right} Dinvasion of bwo root

2 ractangles. / \\ / |




Root 3 Rectangle

Just as the reot 2 rectangle can be dnaded into other  gon can be found in the shape of snow crystals, hon-
similar rectangles; so too can the root 3, root 4, and  eycombs, and in many other facets of the natural
roct § rectangles. These rectangles can be subdivided  world.

both horizontadly and vertically. The root 3 rectangle

can ba subdreded Into three root 3 vertical rectangles,

these vertical rectangles cam be subdided into thres

ront 3 hanzontal ractangles, atc

The root 3 rectengle has the propeny of enabling the
construction of a regular hexagonal prism, This hexs-

Raotl 3 Construction - -
1. Bagin with a roof 2 rectangla,

2. Dranw & diaganal within the root 2 x
ractangle, Lise the diagonal a8 an arc that = "_
touchas the equare bage line. Enclose a Y A
rectingle around the naw figure. This is = h
a rogt 3 rectangla. - i

The root 3 reclandgle can b subdivided
into smaller root 3 rectangles. Subdivide
the rectangle in thirds 1o creste thres _
smalber rectangles. Again subdivide the o k
thirds into smaller root 3 rectanglas. This o ——t—
process ean be repaated endlessly te cte. e
ate an infinite series of root 3 rectangles, )

Root 3 Subdivision | k




Hexagon Construction

&, hexagon can be con
structed from a root 3
rectangle. This is done by
rotating the rectangle from
a tenter axia &0 that the
COFnErs mat.




Root 4 Rectangle

Foot 4 Construction
1. Bagin with a root 3 rectangla,

2. Drenw & disgonal within the raot 2 o
tangla, Llse the diagonal as an are thai
touchas tha square basa line, Enclose a
rectengla around the new figure, This is
& rool 4 rectangle.

Aoot 4 Bubdivision

The root 4 ractangle can be subdivided
into srmalles root 4 rectangles. Subdivide
tha rectangie into fourths; creating fouwr
smallar ractangles. Again subdivide the
fourths into smaller roct 4 rectangles.
This process can be repested andlesshy
1o craglte &n infinite seriegs of oot 4
rectangies,

4

b




Root & Rectangle

Root 5 Construction
1. Begin with a root 4 rectanghe

£, Draw 8 diagonal within tha root & rec-
inngla. Uae the disgonal as an are 1ha
touches tha scpuare base line, Enclosa a
rectangle arcund the new figura. This (=
& raol § rectangle.

Root 5 Subdivision

The reat 5 rectangle can be subdivided
into smalker root § rectangles. Subdivids
the ractangha in fifhs to create five smalles
rectangles. Again subdivide the fifths into
smaller root & rectengles. This process
can ba repestad endiesshy to create an
infinite series of root & rectangles,

Root 5, Sguare Construction Method
Annther method for construction of a oot
& rectangle bagins with a square. An anc
5 struck from the cemter of the bottam
adge of a sguare, Than the squara is ax-
tendad to includs the ancs on both zidas.

Tha small rectanghas on aither side of the
sqguere are golden rectanghes, snd ana of
the small rectanglas and the cantar
srpuars form another golden rectangha.
Baoth golden rectangles and the squsre
are farrm a root & rectangbe.

.I | |
i)
;

&1




Comparison of Root Rectangles
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Visual Analysis of Design

Thira is no batter way o bagin 1o waw the analysis of graphic design, illusration,
architecture, and industrial design than with an introduction by Le Corbusiar

Im The Maduior, Le Corbusier writes of his revelation as a young man in Paris

"One day, under the oil lamp i his little room in Pars, some picture postoards
were spread out on his tabie. His eye lingerad on 8 picture of Michalangelo's
Capitol in Rome. He turned gver angther card, fece downward, and infuitively poo-
jected one of its angles (2 nabt anglel on fo the fagade of the Capitcd. Suddeniy
ha was struck atresh by a famiker truth: the right angle govemns the composition;
thie fieux (Mew o fangle drosr place of the right angiel commandisl the entire
campositan, This was ta him a revelatarn, a certituda. The sama test worked wath
o panting by Cazanng, Bul hig mistrustad hus own verdict, saying to himsedf ihet
the compoaition of works of ar s gevarnad by rules; thess rules may be con-
scious methods; posnted and subtie, or they may be comenonplaca nilas, tritaly
applied. They may also be smphed by the areatwe instinet of tha arsst, & mans
festation of an intuitive harmany, as was almost cartainky the case with Cézanne:
hichalangelo baing of 2 differant nature, with 2 tandancy 1o foliow preconssived
and deliberate, conacious designs

A book brought him certainty: some pages in Augusta Cholay's book o tha
Histony of Arefutediure davoted to the trace regulatacr Fegulating lires). 5o thars
wire such things as reguiating lings to govam composition?

In 1918 he bagan to paint in samest. The sl fwo pictures Wwera composed hap-
fazardly. The third, in 1979, was an attampl to coves the canvas in an orderad
maninar; The result was slmos! good, Then came the fourth pairting, regroducing
tha' third in-an improved form, with & categorical design 1o kold it together,
anciose 1t gve | a struciure, Then came g senes of pictures panted in 1920
[exhibited ot the Gatare Drual, 1821); all thesa are firmly founded an geometry,
Twa mathematical expedents wore used in thase pantings: tha place of the nght
angle and the goiden mesn ™

Corbusier's revelation is one that is of value for all arsts, desgners, and archi-
tects. The understanding of the underlying organizatonal principles of geametry
brings 10 8 creatve work a sense of compositons! cohesiveness, wheraby each
elament of the work has a visual sense of belonging. By revealing some of the
geometry, syatems, and propartions it is possible to understand better the intent
and reasoning of 8 number of designers and architects, It gives insight into the
pracess of reafizaton and & rationsl explanation for many decisions, whethar the
use of organizational gaomatty 15 intuitive or deliberste, rigidly apphed or casually
corsidarad.




Folies-Bergére Poster, Jules Chéret, 1877

Foligs-Bargrdre by Jules Charet s an angaging and
ahynarmst wark that captures the moverment of 2 group
of dancers, At first glanos the compositon apoaans
spontaracus and withaul geameatn: orgarazation but
clossr examination revaals a weny carafully devaloped
visual structure, The positions of the dancers fimbs
clesely corraspond to a pentagon embraced by a circle

The stenor subdivisions of the pentagon create star
pentagrams which in tum creata a smaller proparianal

pantagan, The ratio ol the sdes ot the wangles wath
in & star pentagram i3 1: 1.618, the gotden saction

ratio, Thieeexact conter of thie poster 15 8 pawot paint on
the female dancer’s hup, and the lags of the male
dancers create an invered fmangle, the fop point of
the pantagrarm star, that embraces the female danger
Each limb and shoulder is carefully positoned accord:
ng to the geomeatry of the struciure




Anmiyuis

The thres Nigums are
rmibipceE il By & ChiChe,
e By @ pantegon, A
By A& ETET PDEriAagTarm wnad
finally vy @ pamingon, wih
this canber ag a pival point
Frami BHa lermale dinoRt e
ki Esidr e prriil] sllin
Figuerm At The Botiom plays
Irebdy el wludluire AE the
homg] mpei the circle snd
PaErisgon,

(Dislceav| The Trentegla Crmal
s by the dancars lnge ln o
poidan aection lllll'lﬂi'E.

The Biar Pentagram

Thaer subdnmione ol T peniagon cran
an imierin star whioss cemar B8 panis
gram. Tha POICRAN BRTLION W pragEng in
that ihae Lrinmgles hires Do ecjuil sides. B
ar L, that redadi o Hee Brerd aeddie, A, mi 1
1818 the godden sectsan retio




Analysls

The thres figuras are
ambraced first by a cinzla,
than by a péentagon, next
by o star pentagram and
finally by a pentagon, with
the center s a povol poird
from the female dancar's
hip. Evean the srall alfin
figure at the bottom plays
Inio This siruciure as the
haad meets the circle and
pantagan.

[halawh The riangle araat
ed by tha dancers lags is a
golden gaction tramngle.

ESEH RN

The Star Pentagram E
Tha subdivisions af the pantagon creats
an intarior star whass cantar is a panta- | .-"'_ 3

gram. The golden section is presend in I". f II".
that the triangles have tewo equal sides, B
or C; that relate to the third gide, A, a3 1: Y
TE1E, ihe golden sectson ratic. ".I




Job Poster, Jules Charat, 1889

Chéret wes & master lithogapher and 13 cradited with
glevatmg the chromolithogranhy printng process to an
art farm. His knowladge of chromolithoaraphy printing
grewy from-an spprentceship bagun &t age 13 Tha only
formal education he recevad & art and design was a
cowrse at the Bools Natiorale de Dessin, National Schoal
of Dasign. It is perhaps in this course that he was
eiraduced 10 geometry and the prnciples of compo-
sitipn. Althodgh bis farmal education sweas lirmited,
thraughout his cargor he made the majes an musa-

s af Europs his persoral schaols and carefully
studied tha works of the masters.

Many of Chéret's posters were instanl SucCesses
bacause of the beauniful play in color and the delight-
ful Mustrated figures. He understood the chromodbth-
ographic printing procaess and used o to his advan-
tage. He also understood the princmles aof compos-
tian End used them to unify this and many othar
wiorks,



Analysis

& gircla with its conter at
tha center of the page gow-
ermns the placement of the
figure and the type; *JOB."
The upger right 10 [ower
left diagonal visually
organizes the plecement

of the haad, eye, and hand.

The upper lefl to lower
right diagonal flows
through the shouldar
and past the hip

The Star Pentagram and Format
Prapartion

Expanding the star pontagram
Inscribed In & circle reveals that the
poster lormal propaitions ame based
on this system known as the “penta-
gon page.” The base of the poster
conforms o the bottom side of the
pentagram and is extended so that
the 1op cormens meat the circle.

PAPIE

[op—— Hq,"—t- W —
L’




Bauhaus Ausstellung Poster, Fritz Schlelfer, 1922

Fritz Schleifer celebrated the tenants of Construct-
migm if his 1922, Hauvhaus Ausstelung {Bauhaus
Exhibition] poster. Az per the Constructivist ideals of
the time, the humen peolile and the typography are
abeiractad mto simple geometric shapes of the
mechancal maching age.

The geometnic fece, onginally dessgned a3 part of 8
Bauhaus seal oy Oskar Sujr'llr_"'l'l-'m::rI 5 furthed fa-
duced from Schlermmer's original to five simple rec-

Bauhaus Seal, Dskar
Schlammer, 1522

tengular shapes by obminatng the fna harizontal
and vartsal iras. Tha waidth of the emalast rec-
tangis, the mouth, i the module of measure for
the width of the ot reclanghas

The typoaraphy s designed 1 be congistent with
the same rectangular slaments as the ftace. It
echoes thae rigid angular torms. Tha typaface is
similar o an onginal face desgred by Théo van
Doasburg in 15320,




Type Design

The type structure is based on a 5 unit by § unit squara,
wiftich PEIH‘I'H[! the widast characters, M and W, TD DCcu-
py a full scusare with each stroke and coumterfarm ooou

pyving & unit. Tha narrower characiers occupy a 5 X 4 )
pﬁl’[iﬂ-ﬂ al the sruarns, agan With each siroke l.'If.‘Cup‘.'il"lﬂ
a unit and the counterforms enlarged 1O beo units. The B

and R deviate in that a concession of 172 unit 8 made 1o
the rounded forms and o distinguish the B from the &
and tha B from tha numbaer 8

Analysis
The aye aligns alang the -
canter vartical axis, Tha
other facisl elemenls are
pleced in asymmatric
redationship o this axis.
The type aligns top and
baottom with the neck
ractangle.

1 umit -

=3 /4 units -

Rectangle Width
Proportion

Fawth
iiead, Mose
Ehin

Fleck
Eye

A

+ 1 umilt »

=1 unit -




Lirtransigéant Poster, &. M. Cassandre, 1925

Diary, Adolpha Mouron, 159650

[ L inlransaaeant 1esigned m 1925

NHS TTHONE

a5
A i
Adolphe Mouron, who widely krow

A, M. Cassandre, s both a cor

i+ AN

3l Triumpn and

uction. Tha poster is for a

ansigdant, and the concap

3 is the wansiation of the representationa

form of 8 Wwoman's: head inta the visual symbal of

8 i =ra B

poucatad as an &rhet and
r of studios in Fans

1 Cassandra with the es

¥ dawisvH






wihigh e returmed 10 pamntng 1hat e SWouid o9 50 Because of his imterest and studies o gainting

JIFVEN MAame r"-..|l.'il.1-||-.i twiouron. Vary soon LASSANOra was CEely mildenced By Ludisr I an

e became [escinated Dy poster et and intamviawy in 1926 he described Cubism its redEnt-

1 it held more potantial for dynamic axper- 1BSS 104gIC EGmd the amisi E BNEEWTS 10 CONSIrLest s

imentation than did painting for him, The ides of  work ge zally bring out the etamal element, tha

MAass communication Wwas g as wall as th mipersonal went bEvond all eontinoencing s

idea ol an art that the tredimional smd individual cormplasties " He acknowladged that his
gntranched boundarnas o ass distinchon wiork was "essentially gaomeatnic and monumant

i the alemants o gedrr=aing Sonstruction an (m'=

N

51

Analyais

The poster format is organiad into a series of modules B
X B ylelding & totel of 48 square visual flalds, &l alements
of the poster correspond o thes plan in @rms of plece-

telegraph pole. The 456" angle of the neck moves from
cornar to cornar of a squara of four vigual fields, Tha

telpgraph wiras bagin of tha aosr center and mowve at 1589
ir e Fryermi b . = -
mant and proportion, The inmer ear is al the intersaction increments fomming again 45° angles shove and Delow
i he Roresontal
of these visual fialds as is the center of the mauth, The thi ROMNONALE
cornar of the “L° lands in the exsct center of the postes

The chin of the figure fits into & vizuel field, as does the




found inoalmest all of his posters. In patticidar
Cassandra was ven/ conscicus of the compeding
wigual posser-of the cirda and conscicusly ussd tha
ciréka i this postar and many other posters to direct
and focus the viewer's altention

In addition to fins-art Cubism, tha poster movamant
called Sach Plakat, or the obect poster Influancad
Cassandra's work. The object poster movement

departed from the expressive and ambeilished work
of the past with chjectiity and function as the pri
mary goals. This philosophy was echoed by the
Hauhaus in the 1920z and can be sean repeatadly in
Cassandre’s posters throughout his caresr, In
L'intrans tha neswspapar 15 reduced ta a just 8 parbon
of the masthead that overlaps a more povwearful symr
bol, Marianne, the voice of France,

Angles and Root 2
The farmal of the poster 5 8 root 2 rectangle, The eya s
bisectad by the diagenal of the root 2 rectangle, shown

with & dashed line. This disgonal also bisects the center of
thie poster at the lowaer ket comer of tha *L° The baseline
of tha word, LINTRAMNS, &= 81 & 45" diagonal Tram the een-

ter ol the poster. The tixlegraph wire lines are arranged at
approximataly 15" incramanis which yiald the 45° module
that is repested in the nose and neck anglas

TN |




Circle Proportions

Cirgle Diamatar Aathos

haad circla
mouth circle
mouth oircle
il aar eirela

imner sar cirels

innay sar olrcla

= & mouth airebas

= oiitar @ar gircle i -

& 2 1/2 amall sar circles .l' . .'I [ I ; ..".-'l- ; k|
= aya elrele : : /
# inzulator circles

= war lobe circla

Thie owter ear and mooth circles are the diameter of one The placement of the circles is organized so that tha
wigual field. The emallar circles of the aye, inner aar, ear canter points of cirslas on the hepd are aligned on 45°
lobe, and insulator have & diamater of two Tlihs of & diagonals. The insulator circles are all aligned on diago
visual figld, The largest circla, the hoad, has a diamatar nals at approximataty 15° incoaments, Threa of these

of four visual Tields,

157 incramenis yiahd the 45" modue.

% gavHavH

1]
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East Coast by L N.E.R, Paster, Tom Purvis, 1925

Tom Purvis’ 1925 postar, East Coast by LNE R, is an
INsELation o the viewer tor summer vacation fravel on
the London Mortheast Railroad, More than tewenty-
five yoarz sarlier bao designers who called them-
selves the Begarstaffs experimented with the than
radical approach of developing powsrful composi-
fiors of flal areas of color defining simpéfied graphic
sithousties, Punvis’ poater waes & similar techngues of
simplification and play of space, caolor, and pattern

The urnibrella dlipse is the most powerful and com-
pafing wvisual torca i the poster. not anfy becauss
of the wbrant color bt also because of the shapa
ared disgonal placement. The bright orange is in
complimeantary contrast to the bue sky and water
The elfptical shape s close 1o tha shape of the o
cle, which attracts more wisual attantion than any
octher gecmeinc form, The diagonal direction s the
most provoking visssl directon due o its mstability

EAST COAST
BY L'N-E-R



and Imphksd monon. The dimatc alipse 8 repea
B TR TUTwEE I 1T e Arfunbuns &l 1
urmisreds snd 0 fea Bleck pole support

&l of e anapae are Simple sihocarte shofss crest
& wath gradt sconomy of detal - The strped taxturs
snd casudl srangoment ol tho toovel privsdea .
changs 0 taxtuie o e semple shapas

analysis

Ths pogtsr & feadily gnalyied by msang of @ 5 X 6 grid
Tha horidon |ine of [he sty and vwites divigkes 1hn Dol
sl Bieuping s top o thirgde. The mvind ailipeas @xis

ol tie orangs umbreia passes ihrough I camar of 1

EAST COAST
BY LNER

posier arid balances 1he commposition, The gures ies
et med vl of thes asiee, providing a balanoe of oo
iindd shape



and imphed motion. The dramatic allipss = repeated
bwo more tmes in the interios structure of the
urntirella and in tha black pola suppoet

Ail of the shapes are simple sithoustie shapas creat-
el with greal economy of detall. The striped texture
and casual armangement of the towel provides a
change in texiune from the simpla shapas

EAST COAST
BY L'N-ER

Analysis

Tha poster s readily snalyzed by means of 8 8 X 6 grid. poster and balances the compagition, The figures rest
The harizan ling of the sky and water divides the postar laft and right of this axis, providing & belance of eclor
and oceupies the top twa thirde Tha minor ellipee axis and shapo.

of the crangs umbralla passas through the canter of the




Barealons Chalr, Mies van der Fohe, 1929

The Bsrcelons Chalr was designed in 1928 for the
Garman Pavion at the Intarnefional Exhibition =
Barcelona, Spain, The pawlion was unlike any of the
others in that it did nol contain any exhibits; the build-
ing itself was the exhibit. Elegant, sparse, and con-
sisting of wraverting marbie, gray glass, chromea
columing, and dagk graen marble, the budlding's anly
fufnishimngs were Bacalong Chairs and Barcalons
Oftormans  upholsterad in white  leather, and
Barceiona Tables. The ottomans and tables used a

Chalr Proportions {right)

Tha chindr side viaw (top right) as wall as
front wiew (bottom right] fit perfectly inta
& iguare. The divissons of tha back cushion
approximate small root 2 rectangles.

suppart "x" trame simalar to the char. Mies van der
Rohe designed the building and the furniture, and
both are considered milestones of desgn as well az
the greatest achievement of vam der Rohe's
European carear

It's difficult to believa that such a cantemporary, clas-
sical plece was designad and produced mora han
saventy years ago. The Barcelona Chair = 3 symipho-
ny af meticuwlous proportions based on 8 simple




ECjLara Ths NEspnt AT ChAIr & agual o he |léniaigtt
wilinsh 18 siguEl Lo e dapth, e s petactly mio &
suba. The meotpfihled ol lesthar on (ha cushigns arg o
il 2 rectnphle proporian atieched 1o & 5tael frame
Fhe samg’rectangles ware destgned so that when
thie chaipwess upholsisred they wolld st ba perisc
FECiEieS dbésgele thie sress and tonmeon of fho
upholiteny process. Tha sorpt “x" construction ol
the liggs form an esant freme and [Esung rRidamar
ol e chumi

Curve Propactians

Thi g4 imary tuswe af thn
char back and fromn Eg B
forrimd by 8 clrule seibh
the sarme epdiua as B
BCLIRIR, N CaifiEr joeel
A, The ourve of the orig
nal cirche is oot an
the frant of the sael sup-
e wiith an ikinntical o
cla wth contar psirt B
AnoThar circle, with ane-
Falt ten rackiin of e Dt
pmfings 1hie Dok s s
canip ol C



souarg, The haight of the chair is equal to the length
which is egual to the depth, Le. it fits perfectly into &
cube, The rectangles of lzather on the cushions are in
root 2 rectangle propartion attached 1o a stesl frame.
The same rectangles were designed so that when
the chair was upholsiered they would sl ba perfect
rectangles despite the stress and tension of the
uphpisteny procass. The soript “x" construction of
the kags form an elegant frame and fasting rrademark
far tha chair

Curve Proportions

The primary curve of the
chalr back and frond leg s
formied by a circle with
the sarma radies &s the
sguara, with center paint
A The curve of the origi-
nal circle is rapaated on
the frant of the seat sup-
port with an identical cir-
che with canter paint B,
Another circle, with ane-
half the radius of the first,
defines the back leg with
canter paint




Girvese Longuoe, Le Corbusier, 1923

Aschitects educated in the Beaux Ars tadition oftean by the geomeatne forms of Thonat Bantwood furm
are vary aware of the principles of class proporto ture gnd usad simplified similar forms 0 their owr
gnd mwohve These princides both m the anchileciurg  wark

and turmture that they design. Le Corbusier is one of

these architects and the attantion 1o detsil and pro in 18927, Le Corbuser began a collaboration with
podtian in Nes architectune can also e lound n s Charlotta Permand, a Tumturg and ntenor designe
Chaise Longus, Corbusier was influenced in the  and his cousin, Piemre Jeanneret. The-collabaratior

THA0s By oiher archiests sUch as Wees van oar Aoha was highly successrul and Bad (o a nunenear of ClEsSSIE

wiho ware dasigning tubular steel furniture tar their  furmidure designs that bear Le Corbusiers nama

Dulings Both Corbusier and Mies were influencead Inciuding tha Lhsss Lomgos

Pradecessor of the
Chaize Longue
The Thanet reclining

rocking chair, ca, 1870




The chrome tubular frame of the Chaise 75 anarc run-  Analyshi— =

rigr that rests on simple biack stand. This arcis an gés-  The proportions el the chaise relate 1o the harmonic
gantly simple system that sliges in either direction and  subdivisions of a golden roctangle. The width of the rec-
sllowes tha user an infinitevanety of positions, and i 1angle becomas the diarater of the arc that k= the frame
held in place by -'r,:n.:-j,n and gravity with eithar tha ol the chaise. The stamd 1% .fnq\-;lirl.-.n'l relationship to tha
hesd or feat raised” Similar 10 the geametnc arc  SQuan in the harmoenic subdission. The Chaise Longue
Iramie. Thea ik |l;.',:='|-!53 B !_}r_u:.”l{.'!r.:_: 1arm af a cviin- 15 analyred vy & REarmonic IjBI'."ﬂ"H:I.I.'IﬂEI[iﬂI". ol & g1:-|:1un
der that is easily répositioned by the user, The arc of  Seclion rectangle.

the frama iz such/that the frame can be removed fram '

the stand and used as a reclining rockar




Brovo Chalr, Mies van der Roba, 1929

hMias van dar Fohe recaved a commission 1o dasign
a family residence for the Tugendhat family basad on
hig highly acclarmed architecture for the Barcalona
Pavilror in 1929, In addition, he was asked to design
furndture for the residance that would be in keening
with the stark modernism of the building

kies had succesafully developed & cantilever anm-
chair, the MR Chair, in 1926, At the time the technal-
ogy of bending tubular steel was new and presented

Predecessors of the Brno Chair
{ieft) Thonat Bentwood Rocker, ca. 1880, {right) side
wiey of the MHA Chair, Mies van der Rohe, 1926

innovative dasign options. The design of the MA
Chair wias besed on earler ninetesnth-century de-
signs of fubular aon rockers and the celebrated
Bantwood Bockar by Michas| Thoret, Bacause of
the strength of tubular steel the frame of the MHA
Chair was cantilevered and the design simplified

The: Tugendhat house had & large dining roem and &
table that could seat 24, The MR Chas was angiral
Iy specified for this purpose but was awkward as a




dining chair because the extended arms did not fit
under the table, The Brma Chair, named after the
wwn of Brmo whera the Tugendhars |wed, was
tasignad for this purpase-and 1he low swesp of the
arrma and compact form fit neatly under & dining
mable. The onginal chairs were uphalstared in |eather
and the dasign was executed n both tubukar stesl
and flat bar versions, which resulted in structural
varaticns.

Analyais

Thae chair top view fits par:
fectly into B square {abowve
rigghith. The front view of the
ghair {right]l and sidoe view
Har rightl fit neatly into a
golden section rectangls,
The angle of the front legs
and chalr back {below
rightl aere syrmmatrical, and
ihe radii of tha curves are
in 1:3 proportion,

L 3]




Negerkunst Poster, Max Bill, 1931

This poster was for an exhibition of South African pre-
historic rock painting. The fierce smplicity and geom-
atry of Max Bill's 1531 Negerkunst poster have roots
in the development of the Art Concrete ideal of the
19305, This movarment demanded arithmetical con-
struction of pure wisual elamenis, Bifl embraced this
idesl a5 & universal visual language of absolute clarty

The diarneter of the center circle becomes the key
measure for the entire figure, The measure of the
digmetar is the sama as the height of the top and
bottorn. Half of this diameter is the measure of the
sides. The wertical thal pearcaes the canter of the Sir-
cle becomes the axis for the left edge of the type




Large Cirele Propartions (right)
The axtarior citeles are two times the size of tha
intarior circka.

Root 2 Proportions (far right]

The format of the poster s besed on & root @ rectangie,
The diagram is a harmoenic decomposithon of 8 root 2
rectanghe. The vartical ling becomes the axis for the
block of typa and the centar of the interler clrcla,

Analysis -
The praportions of the
large “0° sre bazed an 8
maodula of tha interior gir-
cla. The laft and right sides
ara one-half thoe diamaetar
of tha intarior cirgle and
the tog and bottom sides
aro the messure of one
diarnater of the Interior cir-
cle. The corner to corner
diagonal pierces the canter
af the Intarlar clrcle, and a
vertical through the center
detarminas tha laft margin
of tha type Dok,

Dinmeter of Cicle




Wagon-Bar Poster, &, M, Cassandre, 1932

Somea peopla call my posters Cubist ey &re right i The llagon-Bar Fostel 15 No 255 a manal. ol geo
et senne ot my mehod is essantially geometric ane metric interrefationships than is the earlier Linfrans

noaumental. Arghiaciure, whish | prater gbowe all on Anain, Cassandre salacis esprasentanonal alenwnis
ars, has m@ught ma o akhor distoning idiosyncrasio: to be simpified and stylized into simple gaomatric
I hawe always bean mom sensitive 10 forma than 1o ool forms, The ssftzer bottle, wine and water qlasses
ors, o 1 way things are orgenized e iy thair Geimils Ioatl ol braad wenfie Dolle . and siraws e placed |
o the-aint of geamatey then 196 the spicid of refine trant of & phatogranh of 2 train whasl

ment

Acolphe Mouron, &, M. Cassandre, L& Hevue de | e diameter ot the whesl becomes the meazure of
"Uiniary de VAfche Francaise, 1926 tha railroed ftrack  segment that emphasizes,
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*AESTALUREZ-VOUS," ard “A PEU DE FRAIS." The
canter ol the poster |5 wsually punctuated by the
ends of the two strews in the drinking glass. The
poster is easiy divided into thirds on the vertical.

The geometry of the drawn imagezs s apparant in
the shoulders of the bottles and the Do OF the wing
glass There is 8 beautfu! play of space as the white
backgrolind of the poster bleeds into the siphan top
af the saltzer boattle. 4 simelar change of space ooours

with the brisad laal and the wine bottle label as wall as
the top of the glass and the edos of the wheel casing.

This poster is ra@tively complex in the numbaer of ale
ments that require geomeainic simphificaton, stnsstue-
al intarralationships, and arganizaticnal cantrol. Yat
upcn analkyses i1 s cless that there is 2 reason for each
and ewary decisian

Analysis

Conscious placement and oontrol of aach
alament is evidant in the center points of
the circles that Torm the wine glass bowl
and the shouldars of the seltrer bottln as
theay land on the diagonal from the wppar
left corner to bowar faht coener. Likewse,
the canter of the wine bottie circle and
tha wheel center align on the sama
warkical.

\
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Konstruktivisten Poster, Jan Techichold, 1937

“We do not know why, but we can demonstrate that
& human being finds planes of definite and intention-
8l proportions more plessant of more beawtiful than
those of accidentad propartions.”

Jan Tschichold, The Form of the Book, 1975

This poster, created by Jan Tschichold in 1929, was
for an exhibition of Constructivist art Since this
poster was created at a time when the Constructivist
miovement was dissipating, the circle and fine can be

interpreted as @ setting sun, The Constructivist art
moverment mechanized fine art and graphic design
wnmmmrphﬁufmﬂnfmmumﬁﬂn'
elements as a functicnal of industriat cul-

ture. As a poster, this work utilizes the Constructivist
ideals of geometric abstraction, mathematical visual
organization, and asymmetric typography as advocat-
ad in Tschichold's book, Dis Neue Typograptie, pub-
hished in 1928.




Analysis

The diamater of tha circle bacomes a unit
of measarement for fhe poster and place-
mant of the alaments, The circle tsalf isa
Tocal point and he eye s inexorably pulied
towward it, The circle also highlights the
title of the exhibition as well as the st of
exhibiiors. The amall bublet crcle mest o
the line of e with the dates of the exhi-
bitlon I8 En element of viswal puncheatson
a8 i1 schoes 1o and conirasis in scale with
tha major circle, The list of axhibition
contributors begine at the masting point
of the diaganals of the poster format and
tha diagonal of the bottorm rectanguiar
gaction. The distances of the taxt 1o major
alements are modules of the distance from
tha horizontal line te the basa lina of
“keasnstruktivisten,” which is canterad in
the cirghe.

Format Proportions

Thie narrow reclangular format is 8 penta-
grasm page and is derived from a pentagon
inscribed in & circle. The top surfaca of
tha pantagon Becomas the width of the
rectangle and the bottom point the bottom
af the rectanple. The horibantal ling in tha
poster is placed 50 as fo connect bawo of
tha warticas of the pantagon,

Compositional Triangle
The typegraphy of the
postar forma a triangla
which serves 1o anchor it
ta the farmat and anhanca
vigual Intarest.

Py Py -
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Der Barufsphotograph Poster, Jan Tschichold, 1938

Thiz 1938 postar by Jan Tsohichold was tar an axihi
Bitican af the waik of protassional photographers and
5 & clessic m concept and compasition aftar many
decades. Because of the exhibition contant, the
imaga of & woman s repesentational but alsg
abatracted in that she ig porfraved as a film negatne
This technaigue focuses the viewer's attertion on the
process of photography rsther than on a8 singfe imags
of & worman. The main bile, "der barulsphotograoh,

T R A YT e B e~ ey

gowerbemusaum basel  anssioliung

i printed a5 a split font, wharaby thrae different cob
ors ot ink, yallow, red, and blus are placad on a point-
img refler gnd “mix" as the roller fums, This rembow
of caoler i the typography 15 8 rarg Sxpressionist
depariwra from the tformalism of Techichald's other
wiork, Howeeves, hig lowe of asyrmmetne and funotion-
al typography ara evident in the layoul of caraiully
alignad and refated typagraphic etemanis and Exiures;

S SEEE R



Root 2 Rectangle
Relationships

Tha root 2 construction
diagram is placed on top
of tha postar. Tha corner
of the reciprocal and tha
diagonals bisest the eys of
the figure-in the photograph,
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Analysis ’

Thwe negative photograph = just 1o tha right of the canter L
of the root 2 rectangle Terrmat. The lef ewe of the figurs

ia carefully placed and the iImage cropped so as 1o

become the néxus of diagonals that regulate the placa-

ment of akpmants, Tha measure of the width and depth

of the image s echoed by tha typographic alamants fo
the lef



Plywood Chair, Charles Eames, 1346

Althawgh he hao-a full schalarship 1o study architec-
twre, Charles Eames left coflege after hwio vears at
Washington Linversity in St Louis. Tha curmculum
wias hased on the traditional principles of the
Academy of the Beaux Arts, which clashed with his
guid Inferast i modesnsm and the work of Frank
Llioyd Wright. Howwewear, throughout his life he apore-
cigted the foundation that the Beaux Ams traming had
gunan harr n the classical principles of propartion and
architecturs,

His FPiywood Char was designed far an Organic
Furmiture Compstition sponscred by the Mussum of
Mdern Art in 1940, Eames and his collaborator aschi-
tect Eero Saarnen sought to bring arganic forms
together intoa unifiesd whcla. A5 3 result the beauti-
ful curalicear torms cawght tha aya ol he judges, as
diudl the innovative technologies of three-dimensionzl
malded phawead and 8 new rubber weld technigus
that joined the phywood to matal. The entry wan first
place

Plywood Chair

{abowel Al plywood verslon and {right
plywotd and metal varsion. The chair
wias mgde in wo varsions; a lowar
lounge chair verston and a skightly higher

dining chair wersion,



Tha curreént chair, atill in praduction, evalved from
that winrming antry, It impossible to 518t unegliv-
pcaily that the refationship of the chair's propartions
to the goiden section rectangle were fully con-
scicusly planned, but the classical Beaux Arts train-
ing, 85 well a5 the collaboration with Eero Saarinen,

make this assumption highly lisely

Chalr Back (above)

The chabr back fits parfectiy
into o gelden section
ractangla.

Chair Proportions (right|
The dining chair propor-
tiong are roughly thosa of
tha golden saction,

Chalr Detail Proportions
The radii of the comers of
tha chair back ns well as
ihe tubuler lege ara in
proportion 1o aach othéar
1:4:6:8,

A=
B=d
C=6
D=3

m




Konkrete Kunst Poster, Max Bill, 1944
"lam ol the ogirion that it iz poga:hise to develan an ar

Brfpaly on fhe basis of mathamatca thrrk img o

Max Bill, from an interview in 1949, Tepographic
Cammumogtions Todaw 1985

Max Bill was distinguished a3 a fine artist, architect,
and typographer, He studied at the Bauhaus under
Waltar Gropius, Moholy-Nagy, and Josef Albers
among others. At the Bauhaus he was influanced by
thie ideals of functonalism, the Da Suil style, and far-

kvmstinalle

mal mathamatical organzation. The hallmarks of the
18920s Da Stipl styli ineludad a vary farmal drviding of
space with honzontal and vartical lines. This style had
softenad by the tims this wark was created n 1944
The space is dvided but with a circle and arcs, and
the rigid honzontal lines of same De 54 wpetaces
are avolved 10 indude circles and disgonals

Bill's use of geomatric abstraction was develpped 1o
nclude the typographic alements as wall, The letter

komkrete

kK\VAST

as<]
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Roat 2 Construction {right] \ {9 g |<‘ |"f-=--|_*f- b b
: | . \ L o —
Root 2 construction relates directly 1o the \ KAAS !- I_|':-____.-' ~, by
placement of the circles. The diagonsal h i , N HI
pierces the centers of the langest and i Se Ve Voo e
smallest circlas, and the smallest circla J 2 ,h-\. JT A } /‘II
. i, o 1"\-\._,_- L Y e, ey —

rasis on the line of the rootl 2 construction | - | N f /

P | /
BCRUATE, s e \.{H,_ __,-’/ J_,r'.
Cirele Proportionsa (far right) ?\\.t 1l » kx_ /
The proportion of the circles is 1:3:6. ' pase., ] e
Analysis ! . =l

The diamatar of the small-
est cincle is 173 the poster
width as wall as 1/3 tha
diamater of ihe nast
largest circle, and 1% tha
diamater of the larges)
cirche. The smallest type
has an alignmant with the
amallest circle and tha
larger type aligns with the
circle tangent and edpge of
the smgllast cirche,

73
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forrre Gre hand generated and based on the same
reat 2 oprincple as the poster format, Each typo-
graphic character has a dirgct geometnc relationship
i the structure of the root 2 rectangle and i creatad
in modular torm. The fant was used for ather posters
and alzo for an exhibit that Bill designed in 1949,

Type Construction

The construction souare of the rectangle
is the base line and mean line or s-height
of the |owercasa fonl. The ascenders and
descanders ate defined by the langih of
tha root 2 ractangle. Thea strokes are basad
on geormatrss constiuction with angles
resirained fo 456 Daviation of the anglas
occurs in the *s" with 30° and 60° con-
struction, and in the major strokes of tha
“a* and “v* with 63" angles. Two root
o rectanpbes ara usad o create the “m”
which is two repaated “n” shapes. Tha
niumbers are creatad with the sarma con-
struction mathods, utilizing a perfect circle,
which refiects the larger circle shapes in
theet cosmiposition.




Pavsner, Vantongerioo,
Bilt Poster, Max Bill,
1949

This poster designed fouwr
yoars afver Konknare
Kunst, uses the saime batles
form construction. Bill
ntar slighthy refined the
letter form constructhion

ber wae in an exhibiton,
and ks face & curtently
avidlable from The Foundry
in Londan.

Latter Form Size
Proportions

The letter fonms are ol &
single weight and the
SEME propadrtion as the
circlas, 1:3:6,

K
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iinors nstitute of Technology Chapal,

Mies van der Rohe, 1933.1952

Mies van der Rohe i= best known for his monumen
tal architectura of ateel and glasa skyscrapars. He
wWas 8 master of proparticning systams and many of
thesd skyscrapers are 50 similar in formn and proapor
tior that they can be classifed as a single archatype
Mies was the Directar af the Schoal of Architecture
gt tha llanois Instituie of Technology fodr Yeeanty
YERTE, BNO ounng That time ha designad the antirg
campus and many of the buldangs on it

The |IT chapal s a good example of his use of pro
portioning on & smaller scale The entire building
facada is in tha proportion of 8 golden section,
1618, or roughly 3:5 The bulding thy
sunonided o five columns by godden rectangles,
winen those rectangias are repeated in a patiam
orizontal rectangles,

18 @lS0 parfe

the bulding s amodulg ot 5 X 5

llinols Institute of Technology Chapal
taboval Extarior view of the front facada
iright) Interior view




Goldan Gaction Proportions

The golden saction proporticn can readily be sean in
these drawings, {top keftl The front fagede of the chapal
can be subdivided into 8 senes of golden section rectan-
plas that surround the top large windows and smsller
tep hizng ventitator windows. Tha bottom largs windioes
afg ggueres, (top right] The section drawing of tha inta-
riar loaking towards tha altar shows that the padmeates
of the front fagade can be defined by three goldan ssctasn
rectangles. (halow right) The plan of tha chagal perimetar
fits perdectly into & gobden eection rectengla. The squars
of the golden section rectangle defines the aras for tha
congregation and the reciprocal golden section roctsngle
defines the altar and service and storage areas of the
chapel. Thess two sress are separeted by a small aleva
tion of the altar area and railing, The original pkan of the
chapel had no ssating; however, seatirg was adcded latar

The photograph at laft |s from tha 1950, Sedly, in recant
years this bulkding has suffered from Inaccuiate window
replacerment and poor repair Visitors 1o 1he site should
not axpect to find the building as shown

"



Seethoven Poster, Josai Miller-Brockmann, 1955

Were pevatal n sefting a standard 1or grid sysiam

vag Al o

atual work the geometric rhythms of the

fnsef hiller-Brockn

nann Tha araphic Armsr amndg His canceEntng circhs arcs relatle d Sty L the mathea
& ESUTn Friofdame 196 matical systems and sStructures prasant i music As
a - stractured wark ol gesign, every esemenl Nas & reg-
ur s 5lZ8, piacan

i
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Al ot Jesat BAllsr-Brochrmann’s work ciEn be oo

ok f
e trca ity anavead I SIFTTEE ITidnne e Lse o
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Aralyals

The center of tha circie 18
af the upper lafl odgs ol
it Bromdy el &1 angles
=cienidl froem [he cenber of
s circle. Andgies arm Diased
ary a module of 457 The
Emnlianl angles Bre 18 ot
tha modiile or 1125, this
nixt largest o 230"
urerd Thapr 45
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All of Josef Mulle-Brockmann's work can ba gao

metrically analyzed in a similar manned. The use of a

matharmatical pian, ogically Consirucied,

amployed in his work

Analyzis

The center of the circle is
at the upper laft adga of
the body text. All angles
extend fram the cemnler of
this cincle. Anglas sre Desed
on a moedule of 45% The
srmallest anghes are 14 ol
the moduie or 11,257, The
MaExt Iar-;:eg'. ara 22,5

and then 45°

Ax the circle arce rotate
around the centar pormt
thay vary in width from
e Nl i TRiry-Two
uniis—doubling the width
M-8 Erograssion

The fluzh laf text Bock
and ClZlHEE-EIl:ll‘-ﬂ'l'ln Yarscal
angle provide an axis, as
does the horizondal fop of
the text block and (LS
cormesponding horizontal
angla.

2 IWays
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e
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Angle Drganization [mear right)

The planned propomion &nd placemeant af
the anglas s readily Seen wihen a Soguene
s inscribsnd in tha first circle,

Root 2 Structure (far Hghtl

The format of the poster i based on a 1
roat 2 rectangke as per the ovarley root 2 '“'"E
conatruction disgrarm. The cantar of the
cirches is placad an the bottom of the
construction sguara.

Are Proportion
The width of the circle arcs vary from one
nil 1o arey-taeo unis. Esch are is double
thar wisdth of tha previous 1, 2, 4, 8, 16, 34,
The broadest are of thirty-Dao unds = anly
hinted at with & segment division in the
upger right cemer of the poster,

Original Production Drawing
Bafonw |a the arlginal produstion drawing
by Jesal Mullar-Brockmann,
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Musica Viva Poster, Josef Miller-Brockmann, 1957

This i a poster from the axtensive Tonhalle senes
by Joset Wilsar-Brockmann, Dunng the 18505 he
was testing his theones of constructive graphic
design, based on constructad geometne alermants
without illustration or embefishmeant, Each poster n
the senes uses a geomeathic form, such 45 rectan
gias, squares, circles, arss, as a visual themea. The
compositions are carefully controfied with planmed
ivwihrns and repatitons of elemants.

Production Diagram
[abymve| Thae original production
diagrem for tha poster,

1
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Musica Viva Poster, Josel Muller-Brockmann
1954
This Miller-Brockmann poster is from the Tonhalle

sefes and, as with all of ms work, 15 based on gea

miatne planning. (ke rapatitve non-obsaciive ala-
méants are circles and thea Priay 15 N the spaces and
proparti Each circle is 2 172 twnes the size of the
next smallsst arcla. This can ba saen in the diagrarr

&5 the next amallar circle accupies one guadrant

ke image portion of the farmat 15 detined by a root 2
rectengie, which 5 determined by driopping an &ro
from the top honzontal edge af the poster The Dot
tomn af this edge becomes the hanzontal centsr lins of

tha sacond smallest circla, Verticel ines from the cen-

tas of the crclas alioe wath columng and m the Casa of

tha largest crcle align with tha edoge of the tarmat

diensiag den T il B  cohwirlppngehe aeilg@sis N ihrungen
2085 uhir grofier tonhaliessel srdné jolivet

12 volkshonzer

der bonfini e sl g ehah
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luigi néma

=i SU SR YA vienng Carkand o= ke b 1. 2 .umd 3

migai K Nobe uwd igines anchasted vorverkaul Epnhallsdassa hog
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Aot 2 Canstruction and Cirele Pog

Thike: postar foomad s basod on
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Hrumbysis

Tha placaraonl Of the circles s detgrminad by The
dlagsnsl of tha sopearn, ool the circls soAiers ane
arrangac &t 00" engles 1o sach athar, The x-height of
the “murkza wead" Bepe = 0 propakan fo e small
acl circle, 11,41, This @ ool I proportian. Tha ool

wrmn wrddthm are detariraned by e
tarn of tha cirolos,
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Root 2 Construction and Circle Positions

This postar formas is based on the root 2 rectanghe as
par thie construction diagram in Black fine. Tha bol-
1o edge of the sgueare piances the third largest circla
center and is the hase line for the second largest air
cla. The dashed black line of the construction disgo-

nel saparates the two largest circles,
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Analysis

Tha placemeant of the circles is determined by the
diagonal of the sguare, and the circle cantars ane
arranged at 90° anghes 1o aach othar, Tha «-height of
the “musica viva® type is in propoction 1o the small
a=i circle, 1:1.41. This |2 root 2 proportion. Tha col-
urmn widths are determingd by the edges and cen
tars of the circles,
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Pedastal Chair, Eero Saarinen, 1957

Eere Saannen's love of simplcity and unified forms
can be seen in his archutesiura. such as the Galeveay
#Arch in 5t Louis, Missaourl, 35 wall as in his furniture
lesign of the FPedestal Group. Saarinen had collabo-
rated earlier with Charles Eamas an the degian of tha
Plywead Chair and his quast for truly unified organic
forme was brought to fruition with the Pedestal

Group in 1857

Saadinen sought to simplify interiors and ebmenate

what ke considered the diza ray a1 fable ard cham

legs. The forms werg so sleek, modem, and wunés
pactad that theay became scons of the future.
he side chgir warsion of tha Pedestal Group s shiwn
hars gard 15 part ot a graup that inciuoas E.rl'.'.'."li_ AT
chairs, and side tables. The frant &nd side views of

tha chasr il comfarably into goddan section propos
ticms and the pedestal curves besr a relationship to

the golden section alhpse




Giolden Ellipse e gl
Similar to the golden rectan- F!__,,a—F- =

e, the ratio of the majgor . 1 N
axis to tha minor axis of the |

godden ellipse s 1:1.62.

Thaere is alen evidence thad \ _'_/ :

the human cognitive prafer-
enie 18 with an allipga of
thixse progoriions.

Analysis

The frant view of the chair fits easly into
golden section propoerticns [far rightl,
The fromt view can also be analyzed as
wvd Dver lapping sguares; the bottom
sOuare meeting the top of the seat cushion
and the fop square meating the [olnt of
the padestal to the Seal.

—

The majos chall pedestal eurves to
conform readily to the golden allipsa
progortions at both the top and botiom.,

Side and Front Views
Barth the side {right] and
fromt wiews (far right} of
the pedestal chair fic com-
fartably inte a golden
section rectangle. The
frant lip of the chair is &t
tha centar paint of the
golden rectangba. The
base 8z it sttaches 10 tha
saat of the chair is about
ane-third tha width,
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Vormgevers Poster, Wim Crouwel, 1968

This poster was oreated In 1968, long before the
advent of the personal computar. At this tma only
bariks were heavily involved in compuier processing
gnd the typefacs of this poster has a similar aesthet
it 10 a faca af machina-readable numbers faund n
cheque booaks: The typography of the poster is both
reminizcent of this eary computar-readabde tyoe and

glga highly prophetic of the coming digital age. BEwven
than Wim Crousel anvigioned that the screen and
COrmputer wiaoubd Dl an Ever axpancing male m ypd

graphsc communication

The poster formet 50 root 2 format, with & sguara
grid pattern, and wary ssmply dividad in hall, The grsd
patiemn s more complex in that esch sguare is subd

wicled by aling that & olaced one fitth of the distance

frorm the top and nobl side ol the souars. [he [Srar
farms are “digtally” creatad, using sguaras from the

arid pattern. [ ha offsat ond lnes determans The radius

1]t laniks b

of the comers and the same ra

b e
el

S aprl T/ 23 juni 562




teddl K rmuseun anmsterdam
< aprd £ 23 juni ses

Analysis

The systom of construction of the letter
forms ks besed on the use of 8 grid shown
in tho disgrams with 4 red ling. Tha
harshness of the sguare grid is softened
lay the uss of redii that correspond bo off-
st lines placoed 1% the distance froam (he

top and fght of asch g il BOLEBrE Ghongm
in the diagrams with & gray ling. Tha grd
allows for the “digital™ croatisn of har
rontal, wartical, @nd diaganal strokes, Tha
alphabet is single case and |latiers onky
have hairline separation in-botwaean. Kot
latter ferrms are sraated inoa 4 a b ppttam
Marrow letter forms such as the and |
oy accupy the widih of ona gricl sOuang
The text al the top of the postar 18 15 the
sipg of the text at the boktom.




Fdratenberg Porzellan Postor, Inge Druckery, 1963

Inge Druckery fluidly communicatas the finaness and Az with most 20ih-century European posters this aona
dalicacy of Flrstenberg porcelain with this poster,  i5in the standard root 2 display format, and the ele
The letter forms are thin, geometric constructions of  maents have a relationship to root 2 construction. The
A singhe weaight, and the curvlinear letter forms, par-  verticel end horizontal center lines meeat as the visw-
tcularky the u and r, are asymmetnc compositions of  &r's aye Toliows the vertical stroke of the number " 1"
harmany and timeless elegance, as it approsches the apex of the uppercass "A.7

muﬂ [ TR
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Letter Form Construction
The sai width of the char-
actars = based on B square
civided imto 1hirds. Tha
narrovweast latter forms
accupy one-1hird, slightly
widar two thirds, and still
widar B full sguare. Finally,
four-thirds are ussd or (e
widast charactars.

Analysis

The constructed lettar
forms for *221 JHARE
PORZELLAN MANUFAKTUR
FURSTEMBERG" have a
height of about 116 the
depth of the posiar. The
threa lines of tha small sot
type At the op ara Two-
thirds of the depth of tha
consirected lettar forms.
The porcalain makers
mark, an italic F and crosvn,
is twice tha sire of tha
lafter-form construclion
BOIURTE,

i T et
kot # 3
= LER ] m'ﬂ o]
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Majakowvsky Poster, Bruno Monguzzi, 1975

Brung Mangurz recapiures the spint of the early
Russian Construcivisis
tion of work of Russian artists in Milan. The design of
this poster retlects the revoluticonary  desls of
Russian Constructviem of the 19202 Tha uses af
rastrmnad colors, red, black, and gray, and the bold
ractangles at a 45" engle give the poster a feeling of

in this poster far an axhik

wisual wtitgnanistm that was the Ralmark of ihe

Constructivists

Monguzal uses the same sans serif typography and
imitanan achoigues of he Construcindasts with a
keen compositional eye. Hierarchically, the prominent
iemes of the three artists, Majakovskij, Mejerchal'd

ared

Clanislavski, ara tha major viseal lorea, The rules
i

typography are in the samie proporon, A sansa of
visual space 3 commmunicated by the overlapping
rules and tran Sparency is created by the red rulé owar
appang the gray with resulting color change




Proportional Elements

Tha wiclth of the rules that the ypography
iz reversed out of ks 2:3:4, The typography
is synahronized with this proponioning
and is also in the progorioen of 2:3:4
Root 2 Format

The cirche constrection method for the
roat 2 rectangie roveals the centered

%" that dominatas the compoaition

Analysis -
-
Tha three owerlapping i E_,“'ﬁ-,
rules are in a proportion of {,- =4
P

2:3:4 and the cop height of - s
the typegraphy follows the
same praportional systam.

A 80" cornar of gach rubs \
meats tha edge of tha for-

miat o crgaie 8 stnong
sansa of visual tension,

&1




Bracun Handblendaer, 1987

The simple and alegant design of Braun applances  The industrial designers of thesa three-dimensional
has mada them a tavonte of artists, architects, and  works of art employ similar systems and develop sim-
designers, Many pieces are included in the perma-  iler interrelationships as their graphie dessgn countar-
nent design coflection of the Museum of Modern &, parts. Because of the three-dimensional qualities the
The Braun forms are almost always clean, simple, interrelationships are both visual and structural,
geometric shapas in white or black with simple con-

trafs. The simple lines of the design give sach appli-

ance the visual feel of a functional piece of sculpture.




Structure & Proportion

The measure of the long shalt of the
handblendas s one-third the totzl height
af the apgliance. The radii detallts of the
besttoen and surfacas are in concert with
aech other, There is & symmatry to the
surfsce and even the placemsnt of the
corporata name is tightly controlled in
ralatbonahip to the other alamants,

a1
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Braun Aromaster Coffes Maker

The Braun coffea maker alea has a similar sense of
“fightness” to its form. The forms remain geameiric
and the oyiindess are sccented by a handle that s
almest & pure crcle, Again, the corporate name
Braum, s given the same attention 1o detall, scale
and placerment as are all of the other elaments. The
cormitmnation of visual organization of twio- 6nd thres-
dimensional forms causes ths apphance o franscand
thee wtiitanan to bacome & work of sculpture




Structure & Proportion
Thie surdsce of the colles
makar can ba divided inta
a regular serias. Esch gur-
faca element 5 carafully
plannad to be in hammamy
with all athers. The logo-
wypa, Braun, is shighthy
atrove the center. The
cylindrical shape af the
coffes makar is in kpeping
with tha shags of tha han-
dla, which is a sagment ol
a circle: The diagonal of
thi: handla aligne with the
top corner The Symmmieiny
of alaments can be sean in
the asenars on tha awsich
ihet align weith tha moasurm
marks an {he pot ag well
a8 the center vent opening
on tha wop,




il Coniee Kettle, Aldo Rossi, 1380-1983

The Italan dessgn manufaciurer, Alessi, has long
been known for attracting and producing the wark of
exparmental cutting edge industrial designers, The
products are as much art a5 they are cesign and 20,
oo, g the | Conlco kettle by Aldo Rossi. Rossi's
aporoach is that of a conceptual artist who creates
the concept for the product amd then wms 1o tha
produatian tachnicians to resobve production procass
and details under his dirgction

The kettle is a unified composition of geometric
sofids. The main kattie form is & cong of an equilater-
al trigngle which parmits the bottom surface 1o nEx-
frilze contact with the heat sounce and allew tar afth-
cient heating, The form of the kettle readily bresks
derery into & 3 & 3 gnd. The top thirgd of the kettle, the
wvartex, 15 a dalighttul small sphera. This sphers
makes removing the top easer, but also acis as a
form of three-dimansional punctuation for the vertex




af tha kettla. The middla third of the kettla consists of
the spout and hendle, The handle extends aut han
eantally from the pot and then down vertically. This
handie shapa can be viewed as en inwvertad nght tri-
angle or a porion of a adivs aguare, Al of the primany
gecmestne shapes arg part of the composition: coneg
trangle, circle, sphere, and square

Dominant Form

The daminant shape of Il
Conico is the coneg derived
from an equilaieral thangle.
The handbe is an inveried
righht triangba, cne hatl of
an equllateral triangle, and
cin also be viewnd as a
portion of a8 souane

Geomatrle Structure

The kegle can rentdiby be smalyned
wvith @ 3 = 3 grid, The top third
B composad of the fid &and
sphara handie, the middke third
tha spout and ketibe handle, and
e wide baliam base parmiis
the maximum contact with the
haating surfaca,

F7
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Volkswagen Beatis,

Jay Mays, Freeman Thomas, Pater Schreyer, 19597
The new Volkswagen Beatla = less a vehiche and
rrora & pieca of kinetic sculpiure as # moves down
the road. Distinctly different fram other cars, it elo-
quently captures tha visual idea of conhesnanass ol
form. The bedy Is both part retro and part futuristic, 2
fusion of geametny and nosielga

The body fite neatly into the top half of a8 golden
giipsE Thig zica windows rapeal the shape of the

goecen aklipse, wath the door rasting in the souans, of
the godden section rectangle, and the rear swndow in
the reciprocal golden reciangle. All of the details of
changpes in surfacas are fangant goldan ellpsas ar cir-

angla Tangant 10 The TronT wines! vl




Frant Wiew

Tha rant of ihe car m abmast ngEeern with
all suerfaces. wpriretrical. The Volessagen
ioga on the hopd s 8 tes cantar of th
RuERTE

Analysis

A goldan slfipss |4
ingcHibad in b goiden rec
tangle cormeiucibsn dia-
g, Tha body His claasily
r it cog hall of thie gold
on affipsn. The magor aede
f thin wilspas aligna with
Fee Doy just Delowy the
weriter gl tha hrea

It A second goldan
niligoe anclooes 1hE péids
wingows This allipss =
HABD LAQANT 1O AR firuni
el werdl &nd EEREETT 10
1h rear wihaal, The mmqoar
nurw of the-allipes s ten
gatdl o Bath tha lront snd

TaET WhEs] wirln




Front Wiew

The frant of the car is aimost sqguars with
all surpces symmetricad, The Volksyagen
lexgo on the hood s an the centar of the
SqUBreE,

Analysis

A, gulﬂan allipss is
inscrbed in a goldan rac-
tarngle construction dii-
gram. The body fits cleanly
in the top hall of this gokd-
en allipse, Tha major axis
af the aliipse alkgne with
the Body just below (e
canter of the tires,

ibelow} & second gakden
ellipsa enclosis the sida

windows. This ellipsa is /

alsn Angent to the front [
whaal wall and tangent to ;
the rear whesl, Tha major ‘
anis of the allip=e | w@n- i
gant to hoth the front ond »

rear whaal walis,

a5




Antenna

The angla of the antenna
Is- tengent 1o tha cicle of
thay framt wheal fendar and
1ha position of the antenns
base = algned with the
repr whies! fender,

Rear Wiew

Like the fromt wiaw, the rear viaw can fio
Nt & square, Ggain, the logo is near tho
center point of the squara, and all ale-
menta and surface changes are syrmmet-
rical. Tha geomaetry of the car body is
also carried throwgh to other details. Tha
handlights and rear lights ane allipsss b
because they rest on curved surinces
thay appear 1o ba cirches, Evén the door
handle i & debossed circle that is bissct-
aid by o radiused mctangle with a circular
door heck:




Pomtsoript

Le Corbusier in The Modular, 1845

Tha reg_ulm ng s aras ol 0 11r|m:||::lr.-, A ;:lrE-i',-!]nr:i:—ll.'E:f:l |1:Ian
thay are chosan ina particular lorm dapending on the demands of
the compeation Haell, aready formulaied, alresdy wall and truby n
axistence. The dines do ng mares than establish order and clarity on
the lewal of oesmatrcs equilibnum, schiewing or clamng 1o
achipve & ventable purficamon. Thea regulating lines 4o ot orng n
any poetic af hyrical Heas; they do not inzplrs the thems of the
weork; they ara not craatken, theyy marely es@ablish a balance. & mat-

tar of plasticity, mure and ssmpls. "

Corbusiar was cormect. Gegmame organzatan inand of itself doas
not wield the dynamec concapt o inspration, What i1 does offer 1@
the creative idea is & process of compasition, a means of intarna-
Iationship of form, and & methoed for achieving visual balance, It is
& svstem of bringing the elements together into a cohasive whoda.

Althawgh Corbusier wiltes of the infuitive in geometric organiza-
tion, my research has shown that in design and architectung it s far
less miulthee ard far more often &8 result of knowledgs that is
thoughtiully appled, Many of the artists, designess, and architects
whose work was analyzad in Geometny of Design have written
about the relationship of geometry to their work, Those that have
been imvalved in education such as Le Corbuséer, Josef Miller-
Brockmann and Max Bill considersd gaometne ciganzaticn aad
planming essaential and fundamental to the design process,

Architecture has soms of the strongest educational ties o pao-
metnc organization because of the necessily for order and effi-
clency Im construction, end the desire 1o create aesthatcally pleas-
ing structures, The same is not true of art and design. In many
schools of art and design the study ol geometnc organzanon
beqgins and ends with a discussicn of the golden section ralation-
ship to the Parthengn inam art, history course. This s dus in part to
the separation of information that ks a part of education, Buology,
geametry, and art are taught es separate subjects. The comtent
araa of mach that is congreent 1o the other s often neglected and
tha student is left to make the connections on ther cwn. In addi-
tion, & and desion are commanly viewed as intuitive andeavors
and expressions of perscnal inspirstion. Unfordunatsly, few educs
fars will bring hickogy or geamietry inla the stutho, or ar and design
inte the scwanca ar math clessroom. Geomeatry of Design s the
result of my efforts 1o bing scme of the congruencies among
design, geomatry, and biology to my graphic dosign Studants,

o

Eimbary Elam
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WHAT DO A PINE CONE, A TROUT.
IND THE HUMAN BODY HAVE IN COMMON ¢

They all have natural proportioning systems that provide the foundation
for the work of many —some would say all —artists and designers.
Revealing these natural systems, Kimberly Elam uncovers the mysterious
relationship between mathematics and beauty. She takes us into the
magical realm of geometry —of Golden Sections and Divine Proportion
and the Fibonacei Sequence —in language accessible to the most
math-squeamish. From there, Elam shows us how symmetry, order,
and visual balance underlie designs from the posters of Jan Tschichold
to Mies's Barcelona Chair to the new Volkswagen Beetle.

GEOMETRY OF DESIGN, with its detailed diagrams and beautiful
vellum overlays, not only explains how the sciences of measurement
inform, even create, beauty in works of nature and art, but, more

importantly, how we can use these technigques to create beauty in our
own designs.

KIMBERLY ELAM is head of the Department of Graphic and Interactive
Communication at the Ringling School of Art and Design.
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