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CHAPTER I
INTRODUCTION

The Problem
In a recent study of the geometric analysis of various
masterpieces of many periods dating from early Egyptian to
contemporary times, the author noted with particular inter-
est the structure of the paintings of the German Renalssance

masters.l

It seemed that the CGermans used a simpler ge-
cmetric plan in their compositions than did the Italian
Renalssance painters. The writer was inspired to make
further investigation to determine if such a theory wers
true.

Since the author had spent a year iln Nuremburg, Germany,
the birthplace of Albrecht Durer, she was especially in-
terested in making a study of his paintings in order to
determine his style and the influence that the Italians
who were his contemporaries might have had upon his work,
During the past two years she has had the opportunity to
visit frequently the National Gallery of Art in Washington,

D. C., where aome of the original works of the German

lUnpublished manuscript of a study undertaken by the
author in the winter of 1947.



painters are available for analyasis., The fact that the
gallery houses only & very small collection of German
Renaissance paintings and only one that 1z attributed to
Durer was a disappointment; but the questionable attribu~
tion was an even greater challenge. Perhaps through &
geametric analysis of the painting there might be found
some similarity in the structural composition that would
add support to the belief that it was the work of the great

gGeman artiat.

Scope of the Study

A painting by Hans Holbein, the Younger, and two
paintings by Lucas Cranach, the Elder, were also chosen to
study in order to determine to some degree whether there
were certain traditions that all the Germans [ollowed in
constructing the plans for thelr compositions or whether
sach had an individual plan, Through the courtesy of the
national gallery the writer was able to obtain excellent
photographs of all four paintings, thus enabling her to
make careful study of the inberrelation of parts toward
one another and toward the whole composition. As an aid
in making the comparison valid, one other painting by
Durer {(Figure 10) and one by Holbein, the Younger
(Figure 12) have also been analyzed. All analyses have
been campared with the analyses of the Italian paintings



that were made by Kitty Blanks Andersonl and Barbara
Ruth Hamilton.?

Procedure

After a review of the research of scholars in the
fleld, the author fill pregent her findings in the fol=-
lowing divisgions: Chapter II will give an account of the
1ife of Albrecht Durer and discuss the author's analysi#
of the painting "Portrait of a Man."™ Chapter IIT will
deal with the biography of Hans Holbeln, the Younger, and
present an analysais of hls painting "Edward VI as &
Child." Chapter IV will give an account of the life of
Lucas Cranach, the Elder, and include an analysis of two
of his paintings "A Princess of Saxony” and "A Prince
of 3axony." In conclusion, the author will campare in
Chapter V the structural analysss of the compositions
of the German painters and discuss the influesnces that
may have been detemmining factors in the compositional

planning of their work.

lxitty Blenks Anderson, "Geometry as the Structural
Basis of Composition 1n Paintings," Unpublished Masterts
§g§8is' Department of Art, North Texas State College,
2.

zBarbara Ruth Hamilton, "Golden Proportion Used by
Titian and Raphael," Unpublished Masterts thesis
Department of Art, North Texas State College, 1942.



Review of Literature

The question that has spurred scholars on to investi-
gate the secrets of classical composition is: "If mathe~
metics possess supreme beauty, doss supramﬁ,baauty possess
mathematics?" Unfortunately the Egyptians, the Greeks,
the Italians, and the old masters of the Renalssance left
no detailed account of the procedure in the planning of
their great works of art. But the architects, the sculp-
tors, the painters, and the craftsmen have left graphic
testimony of their ability to achleve excellence of pro-
portion through a geometric system. The beauty and en-
during appeal found in architecture, the unity and pleasing
proportions discovered in paintings, and the hamony and
rhythmic patterns revealed in examples of handicraft
remain as evidence that the great masters relied on a
geametric scheme in plarmming their compositions.

Mathematiecs, rightly viewed possess not only

truth but supreme beauty~--a beauty cold and austere

like that of sculpture, without appeal to any part

of weaker nature, without the generous trappings of

painting or music, yet sublimely pure and capable

of the stern,gerrectian such as only the greatest

art can show.

A little more than a century ago scholars began a
search for the rules of fine proportion that they belleved

have been handed down from master to apprentice from the

BE. T+ Bell, Men of Mathematlcs, p. 17.




time of anclent Egypt through the European Renaissance,
In the early twentieth century one of the cutstanding
American scholars to begin an inwestigation ﬁas Jay
Hambidga.h He ﬁaa one of the first thﬁéfi&ia to go to
Greece and made ms&éuramenba of the ancient ruins. Thia
capable and intellectusl man had read of the principle
of proportion which iz a constant, and he was determined
te find the underlylng prinsiples‘that established ex-
ecellence in proportion and unity in composition. He
theorized that the Greek art was applied mathematleal
theory rather than an inherent mense for daaign. Francls
Cranmer Penrose, then director of the Greek department of
the British Muaéum, sncouraged Hambidge to teat his
theories by first-hand study.

In order to prove his theory, Hembildge spent two
years in,Grmeea.s Altogether he spent twenty-rive years
in search of further proof of his theory that the quality
of order found in Greek compositions could have been mads

only by a careful mathematical plan.é He concluded that

by '
Jay Hambidge," Dictlonary of American Biography
VIII, 165-167. - ' ’

5 , ,
Jay Hambldge, Practical Application of Dynamic
Symmetry. o

6Ibid.
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the Greeks ussed a method of obtaining regularity, balance,
and proportion in design by dlagonals and reeiprocals of
regular areas instead of by the use of ragu;ar‘figures of
geametry. He defined the prosedure as "dynamic aymmetry"
(Figare 1, page 7).7 | |

Lacy Davis Caskey, an American archeologist, who had
also encouraged Hambidge in going to Athens to mske measure~
mente of the Parthenon and other Greek temples, was in-

splred by the results of Eambidgets work.a

Caskey, as
Curator of Classical Antlquities in the Boston Museum of
Fine Arts, investigated the Attic black-~rigured and red-
figureﬁlpottery.g He examined every plece of pottery
that the museum owned vhich lent itself to that sort of
analysis. The results of his findings were expressed by
means of drawings and tables of ratios. He discovered
that the outlines of each vase could be enclosed in a
rectangle belonging to the system of dynamic symmetry.
The interrelation of detalls was shown by subdivisions of
the containling rectangles by intersections of diagonals.
He stated that the Greek potter would have used geometry

6,?3a¥ Hambidge, Dynamic Symmetry in Composition,
Pe 07,

8"Jay Hambidge,” Dictionary of American Biography,
op. eit. ‘

9L. D. Caskey, Geometry of Greek Vases, p. vii,




Fig. l.~~Hambldge's theory of dynamic symmetry

. An area divided statiocslly {A) results in a
mesh of equal parts of an even fractional part of a
unit which produces an uninteresting result from

an aesthetic standpoint. An area divided dyneamically
(B} posaesses subtlety and a balance of a higher
order found persistently in natural phenomens.

The root four equals two squares. The root
five equals two squares plus the difference between
the sides and their diegonals. The most perfect
proportlions are made through dynamic symmetry, which
is a law of pattern making capable of infinite
variation and edaptable to every conceivable need
of all art. The highest form of symmetry is based
upon the diagonal of two aquares and 1t makes no
dlfference 1f the artist begins with two squares
(C) or one square (D).#

6gJ$§ Hambidge, Dynamiec Symmetry in Composition,
PP. {2

~
N,
\



rather than arithmetic in achieving proportions; thuas, the
vast majority of vases analyzed could not be accurately
expressed elther In linear units or sguares but could be
clearly expressed in terms of rectangles derived geome-
trically from the square.i®

Irma A. Richter was another acholar who endeavored to
glve evidence to support the belief that geometry was the
basis for groat works of art.1l she undertook the task of
analyzing various works of great art fram ancient Egypt,
Byzentium, Medimeval Burope, the Renaissance, and the
French FPogt-Impressionist Period‘lz She observed that
there was a persistence for over 2,000 years of a certain
formula called the "golden sectlon” or the "divine ssction,"
the formulas that the first part is to the second part az the
gecond part is to the whole or sum of the two parts. She
has applied the formula toc masterpleces ranging from an
Egyptian bas-relief to a water color by (ezanne., After
making atudies in Greece and analysing other works of art
of the past, Richter concluded that a unity of prineciples
among the great schools of Burope was a mathematical

scheme and not a matier of coineidence.

1oxbid «g Do 2e

11lrrme A. Richter, Rhythmic Form in Art.

IEWaltar pach, "Divine Proportion," Creative Art,
XIT (May, 1933), 369-372.




Claude Bragdon, an architect, was interssted in the
geametric proportions applied to architecture from the
Egyptian period through the Gothie period.l3 He analyzed
living organisms and classical art, showing that there was
a relationship in the geometric pattemrm,

Charles J. Martin, professor of Fine Arts, Teachers
Collegs, Columbia University, did some research on geometry
a8 & basls for fine propartian.lh He concluded that it was
a fact that geometry was used in obtalining enduring and
satisfying beauty in art from the earlisst known cultures.
He pointed out that through careful and accﬁrate plaming
by geometric means, the freedom and imagination of the
artist was unlimited and pemmitted the releass of the
artistts full powers. Martin encouraged students to make
analytical studies of works of old masters and to con-
struct geometric plans for work to be produced,

Matila Chyka devoted much time to the study of
geometry in the plane and in spaee.15 BShe worked out a
series of geometric designs end formulas. She applied
these to beauby faund'in nature. 3She was particularly

interested in flowars, marine animals, horses, and human

IBClaude Bragdon, Pre ective Ornsment, The Beautiful

Necessity, 4 Primer of 16T Space, The Frogen Fountalin.
1hcharles Jd, Martin, “Geometry in Art," Art Bducation

ZToday (1935), L3-51.

15ﬁatila Ghyka, The Geometry of Art and Life.
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beings. The result of the findings she called "Geometry
of Life." gShe proceeded to find out il there was a
“Geometry of Art." She mede analyses of the visual arts,
‘begiming with a bronze mirror and a vase from Greece,

she places great emphasis on architecture, using an
Egyptian temple, the Parthenon, the Pantheon of Rome, the
Cathedral of Milan, end the plen for "Mundaneum"~-deslgned
by LeCorbusler--as subjeects for her analyses, 3She saild
that without a doubi throughout 2ll the great periods in
art, plaming was a consclous process, and that lknowledge
of sclence of apace and theory of proportion opens for the
artist an infinite variety of choices within the realm of
symphonic composition.

Theodore Cook worked In a like manner, analyzing forms
in nature,lﬁ After analyzing structural forms found in
shells and flowers, he found a geometric progresasion. He
believed that beauty in art was most satisfying because
man used geometric schemes based upon this geometric
progreasion which was what the Greeks had called the "golden
section.”

G. de Vianna Kelsch made a different study of the art
of Egyptian bas-reliefs and paintings of other periads.17

léTheadere Cook, Curves of Life.

173. de vianna Kelseh, Camon Tliburtius.




11

He did not attempt to make a full analysis of the under-
lying geometric plan but he did arrive at certain rules of
composition which may be applled to classical paintings.
Lines placed according to Kelachts laws often serve as a

key to the gewmetric analysis of a work of art.



CHAPTER II
ALBRECHT DURER

Biography

Albreeht Diirerl was born in Nuremberg, Germany, on
Mey 21, 1171, His father was a goldsmith vho wanted his
son to follow the trade. As soon as the young lad had
leamed to read and write, the eldsr Eﬂrertcok the boy
out of school in @rdér to instruct him in the arts of gold-
gmithing. Young Albrecht showed such aptitude for drawing
that his father permitted the beloved son to serve @s an
epprentice to Michael Waﬁalgmuth in the year 1486, c ¥ For
three years he workad xméar the master in the apﬁ.rit si‘ |
the late Gothic style before the dawn of the Renaissance.s

"In the y‘a;ar 1490, Diirer began his travels, as was the
cugtom when an ax!"éi st had completed his years as an ap-
prentice. He went to Colmar to study with the greatest
artist and engraver that (jemmany had yet produced, Martin
sghangauar,k s.chaﬁgaﬁer had dled; so Direr studied under

lﬁalhreeht Durer,” Encyclopaedia Britannica, VVII‘-»VIII,,
13th ed., 697-703.

2
Hoses Foster 3weetser, Artist Blographies, p. 21.

3 "Albrecht Durer,® Encyclopaedia Britamica, op. eit.

L

Ibid;
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Schongauger's brothers in 1492. Later he went to Basel to
study undey another brother of the engraver. Durer was a
diligent student.>

In 1494 he arrived in Venice during the reawakening of
the classical spirit combined with modern theories of exact
praportien.é During this excursion he met the Renalssance
impulse of intellectual freedom, the spirit of secience and
curioesity, the eager retrospect towards the classic past
and e craving after truth, The young Geman scholar was
greatly Impressed by the activities of the artists and es~
peeially the work of Mantegna., He remained for awhile
studying and painbting.

He retumed to Nuremberg, a city of great commerecial
activity and a8 place for inventors, sclentists, industrial-~
ists and artists., Jacopo de Barbari, whom Durer had met in
Venice, went to RNuremberg also to live and worlr as an en-
graver in 1500.7 Durer and Barbari exchanged ideas on the
new sclence of perspsctive, anatomy and proportion. From
Barbari, Durer probably received the impulse to do similar
| drawings. A series of drawings that the German made at
this time show a gradual growth 1n his working ocut ideas of

a canon of human proportiona. In a composition of the

5Ibid.

n——p——————

6"Albreaht Dﬁrer," Encyclopaedia Americsne, Vol. IV.

7Enqyclapaedia Britamnica, op. cit.
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engraving "Adam and Eve" (150l) lines similar to Barbarits
were used.

Late in the autumn of 1505 Durer returned to Venice.
Prom his letters mueh 13 learned of his happliness and the
honor and ;iz*aise he received. He wrote that since his work
was not according to ancient art it was not considered
gs@d.a But Bellini, for whom he had great admiration, had
praised his work before many gentlemen., Bellinl was amazed
and delighted with the exquisite fineness of Dirert's work,
especially in the treatment of halr, and asked the (erman
for a brush that would do such waork. Durer selectesd any
brush and could paint equally as well.

Before returning to Nuremberg, Durer decided to go to
Bologna to learn the secrets of perspective, but upon hear-
ing that Mantegna had died he returned to his home., lany
eritics have rejaiﬁad thet Durer's stay in Italy was
shortened before he lost the quaintness and vigor that
characterizes his style.’? His work 1s recognized by his
love of grasping facts, precision of detalls, and his in~
exnaustable variety of dramatic and graphie abilit:y.la In
his work there is svidence of his struggle to free himselfl

from the stiff formal conventions of the 0ld sehool and to

Sweetser, op. c¢it., p. 50.

91bid. Opncyclopaedia Britamiea, op. cit.
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enrich his art by conscious siriving for perfection of
perspective and proportion. His continuous study of old
and newforma, consclentious self-criticlsm and his exchange
of ldeas with the brilliant minds developed that power for
intellectual and artistic realiam.

Direr spent his declining years in writing his theory
of geometry and proportion which was published in 1525.
Hls treatlise on human proportion was published shortly
after his death in 1528.

Geometric Analysis of "Portralt of a Man"

In planning the painting "Portrait of 2 Man" (see
Fig. 2) the artisi apparently uged the guliding lines shown
in Figure 3. He apparently began with a saﬂes of fine con~
centric circles drawn in the golden proportion. By draw-
ing horizontal lines at the top and bottom of %hs largest
clrcle the height of the plcture was determined, The
median points ¥ and NY were then established. A wvertical
line tangent te Cirecle II was drawn t¢ the base. By using
the cord FN, a measure taken from the intersection of the
vertical line as 1t intersected Cirecle I to the point X,
where the median line intsrsscted the clrele on the left,
the artist marked off four cords. The seccond cord terminates
at the median point ¥ at the top of the areas, the third
cord MH terminates at such a point that the fourth cord HJ
is vertical and forms the right side of a rectangle. An
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1

Fig. 2.--Reproduction of "A Portrait of a Man'
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Fig. 3.--Geometric analysis of "A Portrait of a Man"
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equal distance from the center of the circles was used to
establish the remalning side of the rectangle.

The size of the rectangle thus established, the center
lines known, the median points on the long side drawn, the
painter was ready to work out other geometric proportiona.
The median points on the short aside M and ¥M!' were con-
structed.

The artistts next steps were to mske use of the circles
he had drawn., Cirele I was divided into ten equal parts
which have been numbered from one to ten clock-wise., Then
fram Polnt 10 to Polnt 2 & horizontal linse, the side of a
pentagon, was drawn. The line separated the signature and
the date fram the portralt. Polnts 10 and 2 also aid in
the plecing of the signature and date.

Vertical llines were dropped from three of the arcs
based on clrecles drawn in the divine proportion to the left
base BH6., Arc II intersects the base at K, Arc III inter-
sects the base at I and Arc IV intersects the base at P;
Each of the arcs contributes an important part in the
geometric structure of the painting. C(ircle I was used not
only to determine the size and shape of the rectangle but
in locating the ten divisions to which some of the lines
are drawn. It also d&aignatea the area of the light puff of

fur on the slseve on the laft,
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Arc II defines the area of the mants hat. The arc
touches the extended brim on the left, one of the folds
across the center and indicates a deecisive change of
direction on the right in the line of the hat., The are
ends on the center line at Q, which marks a "V" in the
costume of the gubject.

Are III loecates polint L, which is the inside of the
mantg sleeve; 1t continues to an indentation in the bcne 
structure of the face and locates the line on which both
eyes were drawn, This arc teminates on the vertical
center line at the top of the "V" in the neckline of the
mants costume.

Are IV locates P, which 1a used in determining the
extent of the lapel on the left. The arc also is used in
designating the tip of the nose. Arc V iz used to es-
tablish the location of the mouth.

The artist continued the use of his compass in di-
viding the rectangle. Using A as a center and half of
the long slde as a radius, he drew an arc which aided in
locating the lower edge of the hat and the cheekbone on the
left and intersects Arc III at the point vhore the eyebrow
Jolns the nose. With the same radiuas he constructed
another arc, using Point D as a center. This curved line
helped in establishing the inside point of the eye on the
right and in placing the lock of hair on the man's forehead.
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The artist continued to swing arcs ascross the comers.
Using B as a center and half of the short side as a radius,
he located the top of the shoulder at Point R. Again using
the same radius and E as a center, he constructed an are
intersecting Arc II at §, which marks a change of direction
in the lapel of the mants coat., With 6 as a center and a
radius of 6R, an arc drewn will intersect the diagonal K'6
at Z, which fixes the area of the fur lapel on the right.

Diagonal lines were placed within the rectangle. PFrom
P to A a diagonal was constructed which locatea the direc-
tional line of the lapel on the left and helps in establish-
ing R. From 6 to the right of Arc I where the median polnt
intersects it at W', a diagonal was drawn to locate 2 di-
rectional line of lapel on the right. From R & line was
drawn to Point 3 on Arc I; this establishes the line of
the shoulder on the left.

The vertical line through the center of the picture
parallels the line éf the nose, passes through the center
of the chin and continues to establish the vertical line
of the lapel on the left. The center line was used in
detemining many other lines. A diagonal from Point 1 to
Y, which is a éontinuaticn of Point 7, clearly designates
the sleeve area in the left section of the portrait, From
T, where the side of a pentagon crosses the center, & line

drawn tangent to Arc III passes through S and defines the
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outer edge of the fur lapel on the right. The line ter-
minates at %Z. Another diagonal begimning on the center
line on Are V at Point U and drawn to Point L} on Arc I
locates the shoulder line in the right section of the
rectangle. A% V lines drawn upward toward the Intersec-
tions of the median line of the long side with the two
median lines of the short side enclose the lower section

the face, From W diagonals drawn to Points M and Wt es-

of

tablish the width of the mouth and pess through the center

of the eyes. By drawing a diagonal from the 1ﬁteme~eti ons

of the median Point MM and H'Nt through W on the center
line, the dirsctional line of the top of the "y" in the

costume is locabed.



CEHAPTER III
HANS HOLBEIN, THE YOUNGER

Biography

Hans Holbeln, the Younger, was born in Augusburg,
Germany, in 1497, twenty-six years after the birth of
purer.l Holbein's father was also a painter and probably
was the son's teacher. In 1515, Hans Holbeln went with
his older brother to Basel. There he worked as an ap-
prentice to Hans Herbst.® Since Holbein was unable to
find steady employment, he did many and various jobs
from painting signs to painting altar pieces.3 Ke il-
lustrated books, desigmed stained glass windows, made
initial letters for the Bible, and painted the famous
portrait, "Jacob Meyer and Wifs,"™ which was a miracle of
workmensahlp for a lad of nineteen.

Holbein went to Lucerne to paint a house, and while
there he painted a portralt of the owner's son. In 1519
he returned to Basel. It 1s uneertain whether or not he

ever went to Italy. But it was at that time the Swias

lngans Holbein," Encyclopsedia Britannica, XITI-XIT,
13th ed., 578-579,.

2vHans Holbein,™" Encyclopaedia Britannica, XV, lhth
ed., 635-637.

3Kanyon Cox, "Holbein,"” Painters and Sculptors, p. 68.

22
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goldlers were helping the French soldiers who were fighting
on Italian aeil.k Some authorities think that Holbein
might have followed the road that the soldiers took becauge
his paintings are Italian in conception and reveal the work
of an artist not unfamiliar with ITtalian cﬁmp@aitian; The
Influence of the Italians is evident in his painting in
Bagel Town Hall.5 "The Last Supper,® done in Basel, shows
that he was acqualnted with the Lombard methods. In his
drewing representing the "Passion at Basel," the arrange-
ment, the perspective, form and decorative ornament are
Italisn in spirit., His work in beauty of 1line is far finer
than anything of the same sort done by Dﬁrar»ar,any |

6

northerner.” The "Touch Me Not" has slmost a Venetian
style both in type of costume and in the simpliclity of the
‘campoaitian.Y Hls "RHativity" of Frlieburg shows a similarity
to Correglots famous one at Dresden. It is a remarkable
painting done by a young German, in a Swlss town, far from
the art centers of the south,

When the depression came to all countries north of
the Alps, Holbein went to England to earn & living.
Holbein found a country that had produced no artists and
whose people were not interested in landscapes or altar-

pleces, but would pay well for a painting of their own

hﬁnﬁyclsgaeéia‘Britannica, 13th ed., op. cit.

——

51bid.  Scox, op. eit., p. 69.  7Ibid., p. 71.
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likenesses., So Holbein began to produce many poriralts.
He was able to return to Basel in 1628 but again he had to
resort to miscellaneous designing and 1llustrating to earn
a living. In 1531 Holbein returned to England to samm
money &8s a portralt painter. He was an industrious painter
and was aeccepted in the fashlonable circles. He presented
to King Henry VIII a portralt of Prince Edward as a
Christmas present and he became attached to the court until
his death in 1543.

_ Geometric Analysis of

"Prince Edward VI as & Child"

Holbsln probably began the composition for "Prince
Edward VI as a Cchild" (Fig. lj, page 25) by drawing the
square ABDE (PFig. 5, page 26). To complete the enclosing
rectangle he drew two squaras below the first square and
added two measures marked on the base lins BE on the left
and one measure on the right.

The artist subdivided the original square by drawing
diagonal lines AE and BD from the corners; from the center
of the square he also drew the diagonal TH, H'U, UH, and
HT. He then marked the base line BE into sixteenths and
in some cases used half measures of that distance.

The diagonal AE passes through an angle of the boy's
hat, passes through the right eye and the center of the
nose. The diagonal BD begins at the center of the child's



P.\R\'\'Li’, PATRISSA. PATRIA VIARTVTIS ET HAERLS

EsTo, NIHIL MAIVS MAXIMVS ORBIS MHABET.
NATVM VIX POSSVNT COELVM ET NATVRA DEDISSE,
vas QVEM PATERIS, VICTVS HONORET HONOS,

qffo TANTMVM, TANTE TV FACTA PARENTIS,
oTA Houm VIX @QVOo nomrmnn-a, HABENT
\Ncrro VICISTL QVOT REGES PRISCVS ADOKAT

Orais, NEC TE QVI VINGCERE !ossrr. LRIT, :“..3

Fig. lL.--Reproduction of "Edward VI as a Child"
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Fig. Se--Geometric analysis of "Edward VI as a Child"
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right hand, passes along & line in the costume, through
the center of the nose, the center of the laft eye, a
corner of the hat and marks a change of direection in the
line of the plume.

The artist made use of a vertical line At'A't'+ dropped
from half the distance A*B!' to establish the first line of
capital letters in the text. Anocther line Bt11Bt11 dropped
from half the distance B*C!' marks the second group of
capital letters. The veritlcal C1C*Y locates the inside
line of the sleeve, is tangent to the ornament on the
right shoulder and teminates in an ornement on the hat
brim. D*#'Dt'? is used for locating polnts both above and
below the base line, as it marks a Joint in the middle
finger of the left hand, 1s tangent to the shoulder orna-
ment and locates an ornament on the hat. Ef'Et+f locates
the angle where the cul'f and left hand meet, biascﬁs the
upper edge of the cuff, is tangent to the right corner of
the yoke and touches the comer in the hat where the crown
and brim join. Frepyit Jocates the spol where the left
cuff touches the text, marks a line iIn the costume and
indicates the extent of the right eyebrow. G''G7't marks
a teminal point of one of the stripes in the costume,
passes through the right eye and terminates at a polnt
that mekes the horizontal axis for the plume. H'H bilsects
the childts face, passing through the middle of the e¢hin,

mouth and nose. I'I't* touches the end of a horizontal
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stripe in the costume and passes through the center of the
left eye. J1Jt'! locates the outer edge of the ruffle
around the neck and temminates on the diagonal HU ﬁhich
mavrks a point to be used in establishing the diagonal
Jriiprr, EKt1gttt touches the left side of the headdress,
marka’the angle made by the hat and brim and below the base
line joins the continuation of the dlagonal TH' to es~
tablish the elbow. LIL'Y! ghows the indentation in the
left ahaulder. BITMIY Y marks one of the folds In the
childts cape and points to the edge of the left brim.
N'iNtty designates another fold in the e¢ape, determines
the axis of the plume as it drops from the hat brim and
marks a point on AD from which the dlagonal HY*'Q' was
drawn. O''0?!'' marks another fold in the cape, marks

the outer edge of the plume and meets the dlagonal BD
walch establishes the horlzontal line indicating the axis
of the plume.

Holbeln used the common measure, a slxteenth of BE,
in establishing the horizeontal lines for the eyes and
mouth from the cenbter point 0. With the same maasuré he
drew another horizontal line which indicates the helght
of the right shoulder. The lower squares were dividéﬁ in
halves horizontally to determine the helght of the text.

The diagonal Nf7+Q drawn from the intersectlion of W'!''
with AD to the lins AB passes through the right eye, the
decoration on the left shoulder and ends at the tip of the
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right thumb, The diagonal drawn from the intersection of
Jr+s with the diagonal HU through F!' on the base BE passes
through the left eye, the left side of the nose, along a
major stripe In the costume and ends at the lower edge of
the princets left hand. A diagonal drawn from L through
Rf? marks a diagonal stripe in the blouse, passes at the
corner of the belt and terminates at the ln#ﬂr edgs of the
left hand.

Helbein probably used the compass in enclosing the
areé of the childts face., With T as a center and TH as a
radius an arc was drewn from H to H'. With U as a center
and with the same radius another arc was drawn from H to
H!. With H' as a center and with the same radius the
artist comnected the two arcs and established the hair
line §'8¢'. A circle with B as the center and BB' as the
radius was used to encleose the right hand and cuff,



CHAPTER IV
LUCAS CRANACH, THE ELDER

Biography

Lucas Cranach was born in Cronach in Upper Franconla
in 1&72.1 Little is know about the painter, who made
wood and copper engravings and drawings for the dles of the
olectoral mint until about 1504, At that time his realistic
still-life paintings attracted the attention of the duke,
who fostered his talent.? He painted pictures of wild
life, and later, plctures of the duke running the stag or
sticking the wild boar. Under Duke John and Frederdck-
The~%Wise, he enjoyed a prosperous pesition as a court
painter,

Cranach took much interest in politiecal affalrs and
served as burgmaster of Wittenberg twice.s

~ He was much Interested in the relligious group of

reformers working with Martin Luther.% Tt was Cranach who
painted the reformers with such detall that théir like~-

nesses have been preserved. The religious influence of

1”£ueas Cranach," Eneyeclopaedis Britammica, VII~-VIII,
13th ed., 364-365.

albid‘ BIbid.

A“Lunas Cranadh " Enecyclopasdia Britannica, VI, 1hth
edn, 632“'" 33-

30



31

the reformers 1s evident in his many altarpieces. Dursr
was one who competed with Cranach as a printer for the
Schlesskirche at Wittenberg in 1508, Cranach succeeded in
getting the cormission.
Cranach is known chiefly as a portrait painter and
founder of the Saxon sehoel.s He was very popular with
the German people. He evidently had some mechanical means
for reproducing portraits as there is a record of his re-
celving payment in one day for sixty pairs of partraita
of the elector and his brother done in Wittenberg in,1533.6
Critics have saié{ﬁhat theugh.ha excelled in portralture
his portraits lacked strength and spirit; though he was a

master of detall he was not a eampeaar.7

Geometric Analysis of "A Princess of Saxony"

Lucas Cranach, in plamning the painting "A Princess of
Saxony” (Fig. 6, p. 32) probably began with the ares ABDE
(Fig. 7, p. 33) which was divided into twelve squares. To
eanplete the enclasigg{faétangla ABFG, he added the space
DFEG on the right equal to one fourth of a square in width.

" Cranach concentrated his greatest effort within the

central area of the original rectangle. The four squares

S“Lusas Qranadh,“ Encyelopaedia Americans, VIII, 153.

6EHQX¥lapaedia Britannica, 14th ed., op. oit.
7Em:2mglopae\dia Americans, op. eit., p. 153.




Fig. 6.--Reproduction of "A Princess of Saxony"
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Fig. 7.--Geometric analysis of "A Princess of Saxony"
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bounded by HH?! and ¥''"M1't were divided Into fourths ver-
tically and in some eases horizontally. These subdivialons
were used In locating canonical points of the princess and
in é”stablishing points of interest in the costume.

In the square HL!', JJ', which is one fourth of the
horizontel division of the squars, establishes the top of
the princessts head., KK', which bisectz the square, |
designates the hair line and the part in the halr begins
at the center point. The base of the square, line LL?,
is tangent to both eyelida. NN', which i1s one fourth of
the square QL' passes through the base of the nose. PP,
another equal measurs of the square, 1s tangent to the top
of the necklace. QQ' is the center of the long fsida and
passes through points in the first loop of chains and
locates the top of the bodice. RR' eatablishes the lower
edge of the stripe in the "V™ of the bodice. TT' is a
divislonal line ef; one of the squares and locates a pdint
in the puff of the right sleeve. UU' is tangent to the
top of the right hand. The line VV' establishes the posi-
tion of the index and the middle finger. '

XX7, a vertical which is one eighth of s square, es-
tablishes the line of hair as it falls on the right side,
touches the point where the halr and necklace meet and
is tangent to the sleeve line of the left hand.

¥, which is the medilan line of the short side,
touches the outside edge of the right eye and touches &
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vertical direetional line of the necklace as it falls fram
the neck. ZZ', which is the vertical center of ABDF, goes
through the center of the forehead, through the nose and
mouth, coincides with the lnside lines of the necklace,
bisects the thumb nail, and passes through joints in the
right hand. @C¢', which is the center of the short sids,
passes through the left eye, through an indentation of the
c¢hin line, and through the right middle finger nail. 00"
is tangent to the outside of the left eye and intersects
with Q4! to malke the center of a circle with 2 radius
equal to the distance from 00' to XX'. The circle passes
through the mouth and establishes the directionsl line

for the largest loop of chains.

Qranach made further use of the compasses in estab-
lishing the linea of the laecings. The center of ths
series of areca is D. With A as a center and a radius AM,
he constructed another arc whieh cuts WW' and 00'; thereby
locating the lower left sleeve., With U as & center and
radius tangent to the diagonal, he described a e¢ircle en~
cloging the puff of‘ﬁhe right slesve, passing through
divisions in the right hand.

The artist employed diagonals for enclosing the flow-
ing tresses of themiden, From K't*'! to the circumference
of the circle in the square BT, the diagonal K'11Vy!1y eg-
tablishes the directional line of the hsir on the
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prineess*s right. The left side of the hair was painted
gith the ald of a line drawn from J, a point on PG at the
intersection with TT+'. A diagonal from the center of the
squ&r& BT to H' encloses the lingers of the left hand.

Geometric Analysis of "A Prince of Saxony"”

Lucas Cranach probably constructed the anelo#ing
rectangle for "A Prince of 8axany“4(Fig. 8, pe 37) by
drawing twenty squares (Pig. 9, p. 38). To determine
sanonical points and esteblish the lines of the costume
the squares were subdivided in halves, fourtha, or eights.

The horisontal lines determine the placing of the
following points of interest: -

© NNtt', which falls at the center of the squares JC and
CL, determines the top of the head; o

JL, which is the base of the square JC and CL, passes
~ at the top of the cirele of jewels in the headdress on the
childts right; .

 po't, which is equal to one fourth of a sguare, de-
termines the line of the eyebrows;

PPt*, which 1s equal to one elghth of a square, passes
through the centers of the eyes; | | '

Qart, which 1s equal to five elights of a sguare,

passes through the base of the nose;



Fige B.--Reproduction of "A Prince of Saxony"
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~ HI, which is the base of the gsecond réw af squares,
gza-sée,a through the widest fluff of hair on each side of
the child and marks the curve of the ching o

” BR*, S8' and TT!, which are drawn as one feurthf"‘dr
a aqu@re intervals, locate the butions on the ornate
blouse of the child;

UV, which is drawn five elghths of a square, locates
the tip of the collar as it falls at the child's back ami
alao eatablishes the horizontal made by the childfs left
band and lower left arm; o

F@, which marks another divisional line of the twenty
aquares, passes through the right elbow and through the
middle finger of the left handi

| WY!, which 1s equal to one fourth of a square, ’éis~
tablishes the upper line of the right wrist and goes
through the center of the right thumb;

 X2t, which is equal to one fourth of a square, .a#.-
tablishes the line of th# right palm; R

YZvt, which 18 equal to one fourth of a square, de-
termines the lower edge of the right sleeve and hand;

The vertical lines determine the plaeing of the fol-
lowing points of interest: , |

B'Z, vhich is equal to one halfl of a ‘équ&re,' is drawn
to indicate the back edge of the xr;pper right sleeves

Ef'Et, which is drawn through the center of a aguare,
determines the line of the right cheek;
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G'1G', which is drawn equal to one fourth of a square,
paﬁses at the outer edge of the right eys;

‘7‘5'8’5 is tangent to the pupll of the right eye and
terminates at the center of the nail of the left middle
finger;

CCt, which is the center of the enclosing rectangle,
is tangent to the right eyebrow, passes through the right
nostril, the corner of the mouth, bisects the Tirst -
button and passes through the jolnts of the left finpgers;

TriTriv passes through the center line of the nosse
and mouth and ends at the center line of the blouse as
1t meets the line of the coai} | |

sy, which 1é squal to one fourth of a square,
passes through the left pupll, determines the left neck-
line of the coat and locates the point where the thumb
disappears under the fold in the coat;

J"Jfff,.whiah,is drawn through the centers of
squares, detemmines the line of the left cheek, passes
through the center of the right thumb nail and establishes
the line of the finger as they join the right palmj

gr1ztt, which 45 equal to one fourth of a square,
touches the point where the left shoulder seam reaches
the hair and encloses the fold of the right fingars;v

1M, which is a divisional line of the twenty squares,
iz tangent to the fluff of heair on the Princet's lelt and
establishes the extent of the left shoulder seam;
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H*pt, which is drawn at one half of a square, es-
taéliahaa the folds on the upper left sleeve and the line
of the coat as it reaches the base line;

~ 0'Q', which is drawn squal to one fourth of a squars,
determines the left elbow.

The diagonals determine the placing of the following
points of interest:

Nt*U establishes the directional line at the back of
the coat and passes through the right pupll;

EN*'CCYEK'Y locates the seam of the right shoulder
11na in the coat}

JZt* determines the right neckline of the coatj

K’Kff' establishes the line of the left shoulder;

XX' establishes the line of the right thumb,

Ares were used to determine other points of interest

With P as a center and a radius to E't the artist
used an arc to detemine the curve of the child’s head;

With the same center and a radius extended to N
ancther arc was drawn to determine the line of the head-

dress..



CHAPTER V
CORCLUSION

The Work of Albrecht Durer

In order to make this investigation more valid, the
writer analyzed for comparison the "Madonna and Child with
saint Ame" (Fig. 10, p. 43), which was painted by Direr
in 1519. The writer has searched for similaritles in
this suthentic painting by Durer and the National Gallery
painting, "Portrait of a Man" (Fig. 2, p. 16), which is
attributed to him. The enclosing rectangle in each
painting is based upon the diameter of Cirele I. In each
case the artist has made use of concentric eircles drawn
in the "divine proportion" as a foundation for the com-
pasition.r Perpendleculsrs dropped fram the circumferences
of the smaller circlea to the left base lines serve as
structural lines in the campeaitions.

In each painting ares with centers at corners of the
rectangle and with radii equal to half the long side have
been used structurally to maintain unity and ﬁhyﬁhm. The
arcs in "portrait of a Man" colneide at the median lines
of the short side and pass through the inside corners of
both eyes of the figure. In "Madonna and Child with Saint

Amne" arcs of the same proportion coincide at the median

L2
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Fig. 10.--Geometric analysis of "Madonna
and Child with Saint Amne.™ . :
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lines and locaite both eyes of Saint Amne, and one of the
arcs also passes through the left eye of the Madomns.

It is also interesting to note that the proportions
of the enclosing rectangles of the two paintings ars
1dentical.

The "Portrait of a Man" is dated 1507, shortly after
Durerts return from Italy. Ditrer was a student of the
Italian Renslssance and was in close assoclatlon with
Givomni Bellini. Each aritist had great respect and ad-
miration for the work of the other. For that reason the
reproduction of the altarplece painted by Givennl B@llini
and analyzed by Richter has been Introduced (Fig. li;

p. 45).% |

- In Richter's analyasis 1t 1g noted that the Italian
based his composition upon five coancentric cireles with
diameters related in the "divine proportion." 3ince the
altarpiece was painted in 1488, 1t is possible that Direr
studied 1t during his two visits to Italy. If Direr was
not influenced by this particular work, it is liksly that
other works of Bellini based on the same plan influenced
Durer to try the seme method in obtaining rhythm, harmony,
wnity, and beauty of proportion.

1Inma A. Richter, Rhythmie Form in Art, Plate XXV.
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- fhe author does not wish to state that the analysis
she made of "Portrait of a Man" is the only plan that the
artist could have followed in ereating the portralt, but
the suggested plan seems to be the logical basis of the
émpoﬂiti on. Neither would the writer like to conclude
upen the basgls of this analysis that "Portralt of a Man"
is the work of Albrecht Durer. Even expsrts have hesitated
to make that statement; but the writer does amcluds that
the compositional srrangement is similar to that used in
another painting by Durer and thet such arrangement could be
made only by one who had studied with the Ttalian masters
or who had been influenced by the geemetric plans of the
Itai‘ian; Renalssance paim;ings.z

The Work ‘a;f Hens Holbein, the Younger
Since the writer was able Lo study only one painting
by Holbein in the National Gallery, she analyzed another
painting by the same artist in order to make the concluslions
more valid. The self-portralt of Holbein (Fig. 12, p. 47)
was done in England in 1542, just & year before the artist
died in London. |
The composition is a very simple arrangement of squares

and their dlagonals. Holbein based his self portrait on

2portralt of a Man by Albrecht Durer, Folio in the
Office of the curator of %&a Fatlonal Gallery of Arb.
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squares and equal divisions of those aquares: hariééutal,
varﬁiaal or diagonal. Critics have noted that as Holbsin
became older his style grew more primitive.

The suthor believes that the primitive atyla"ar atati¢
canposition found in Holbein's later work might be at~
tributed to gseveral causes. He was painting in gngland,’
viaich 1ls far from Italy and the 1nf1aaﬁce‘ef the Renaissanﬁe
painters., The English people dld 1little to encourage an
artist beyond being willing to slt for a portralt and pay
for it. Sinee the dsprcaéion had driven Holbeln to England,
he had not altemative but to produce portraits,. Hé , '
painted many until'ha was able to return to his wife and
family in Basle. Even though npon his return he was wear-
ing 8ilks and satins and he had plenty of money, he found
that he had to earn a living by returning to painting,

Agein Holbein was forced tc go to England, but he now
found that times had changed. He found many of his patrons
amoniz the merchant class. In order to support his family
in Basle, 1t was necessary also to win the reeﬁgnitiah and
favor of the Court and this compelled Holbein to peint
m&éy'mawﬁ portraits., Perhaps to expedibe the work he re-
sorted to the simple geometric schemes based upon squares.
He may have plamned his cﬁmpo@itiana en graph paper or had

an assistant divide his cenvases into squares.
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The reason for Holbelnfs return to a mrimitive or
statin means of balance sannot be definitely dat«amined,
bnt :H; is known that ha produced eighty-seven portralts
for Windsor Castle and approximately that number for oub~
siders. It is slso kmown that through his paintings he
found favor with King Henry VIII, who sald: ™I eﬂmld make
six peers out of six ploughmen, but out of aix peers I could
not make one Holbein." Holbein's regard for King Henry
was expressed in the portralt of the Kingt's son, "Edward
VI &s Princa of Wales"™ (Pig. 5, p. 26), which baars ‘& Latin
mmriptim: V ‘

Little one, emulate your father and bé heir to
- the virtue of him whose peer the world does not con-
- tain. Heaven and nature could hardly produce a son
- who eould surpsse in glory such a father. Do but
~ mateh in full your parentts deeds and men can ask
no mors. Should you surpass him, you will have oul~
- atrippe d s%l the kings the world hag ever revered in
ages past.
The Work of Lucas Cranacgh, the Elder

There 1s little information caneaming the adumtional
background of Lucas Cra;nach. It is known that he had some
telent and was maa@ﬁg&df by the duke to paint, The artist
probably camposed his paintings in the traditional way by
using squares and equal divisions of them. There surelj'
was no reason for him to change since his work was quite

papulai' with the German people.

3 nohe German Masters,” Masterpieces, I, T76~78.
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8ince Cranach enjoyed the prosperous positien as
court painter, the important office as burgomaster, the
continual admiration of the German people, and the respected
founder of the Saxon schnoi of painters, there was no
necessity for him to search elsewhere for more patrona,
larger income, more prestige or newer methods. He was ﬁat
forced to paint, to experiment, or to study, ﬁhich.prwbaﬁiy
resulted in a state of camplacency for the artist.

In the two paintings by Cranach which were analyzed
by the author, 1t seems that the artist based his compo-
sitions upon squares and simple divisions thereof.

The writert!s cbjective in this investigation was to
determine whether or not the plans for compositional ar-
rangenent as used by the German Renalssance painters were
less complieated than those of their Italian aenﬁémpararies.
Thig study has revealed some avidence of & simpler geometrie
plan in the work of ﬁalbein and Granaah. fhesa two Germans
sesmed to prefer~tha a&dumathed of using aqnares and thelir
aubﬁiviaicns, which rasulted in "statie" aymmatry.h |

Durer, who came under the diract»inflganea of ﬁhe
Italians, and who was a diligant student and a:c@étinuaud
éxpérimentar, aannatrbe classed with his German a&ntém«
pdrarias. Unlike Holbein and Cranach, Bﬁﬁar became familiar
with and used the geometric structure which the Italians used

as the result of theilr siudy of classie Greek composition;
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that is, both Durer and the Italian Renalssance artists
employed in their paintings the symmetry, rhythm and
hamony released by }‘fhe geometrie series called ’che *divine
propwtian” | .



BIBLIOGRAPHY

—

Books

Bell, E. T., Men of Mathematlcs, New York, Simon and
Schuster, 1937.

Bragdon, Claude Fayette, The Beautiful Necessity, New York,
Alfred A. Knopf, 1939.

Bragdon, Claude Fayette, A Primer of Higher 3pace, Rochester,
New York, The Manas Press, L913.

Bragdon, Claude Fayette, The Frozen Pountaln, New York,
Alfred A. Knopf, 193Z.

Bragdon, Claude Payette, Projective Ornament, New York,
Alfred A, Knopf, 1927. ‘

Gaskef,r, Lacy Davis, Geometry of Greek Vases, Boston, Museum
of Fine Arts, 1322,

Cock, Theodore, Curves of Lifs, New York, Henry Holt and
Company, 1914.

Cox, Kenyon, Painters and Sculptors, New York, Duffield
and Company, 41907.

Ghyka, Matila, The Geometry of Art and Life, New York
dheod and Ferd- TOIE- ife, ,

Hambidge, Jay, Dynamlic 33 try: The Greek Vase, New
Haven, Yale Unliversily Press, 1520,

Hembldge, Jay, Practical Applications of Dy ¢ Symmetry,
Bew’ﬂavax’x,' Yale University pPress, 193c. ' ‘

Hambidge, Jay, Dynamic 3 try in Composition, New York,
Coward-McCann, Inc., %%2%; .

Kelasch, G. de Vianna, Canon Tirbutius of Composition
Harmony snd Rhythm, The Hague, Holland, Martinus
Hi}ﬁeﬁt’%. 1921,

Richter, Imea A., Rhythmic Form in Art, London, John Lane,
The Bodley Head, Limited, 1032.

52



Sweetser, Hoses Fosbter, Artist Biagraghiss, Boston,

Houghton, Osgeod and Company, -

Articles

Dictionary of American Blography, Vol. VIII.

Jay Hembldge."

Enevelopedia Americana, 1945 ed., vol. VIII.

Tfucas Cranach, the Hlder,™

Encyclopedis Americana, 1945 ed., Vol. IX.
— TRlbrYecht Lurer."

Encyclopedia Amerieana, 1945 ed., Vol. XIV.
Z"“ﬁgns‘ﬁbibein, The Yaang@r.ﬁ

Article,

Article,

Article,

Article,

Encyclopedia Britannica, 13th ed., Vol. VII-VIII. Article,

T"fucas Cranach, the Elder.®

‘Enaxclu§adia,Britannica, 13th ed., Vol. VII-VIII. Article,
' Albx

Duarer.

Encyclopedia Britamnieca, 13th ed., Vol, XITI-XIV. Articls,

WHans Holbein, thé Younger."

Encyclopedia Britannica, lith ed., Vol. VI.
Lueas Cranach, the Elder.™

Encyelopedia Britannica, 1lliith ed., Vol. IX.
TAlbrecht Durer.”

Eneyelopedia Britannica, lith ed., Vol. XI.
"Hans Holbein, the Younger."

Article,

Artiele,

Article,

"The German Masters," Masterpieeces, I, 76~78.

Pach, walter, "The Divine Proportion," Creative Art, XIT

(May, 1933), 369-372,

Unpublished Material

"A Portrait of a Man," Follo, 0ffice of the Curator, the
H¥ational Gallery of Art, Washington, D. C.



Anderson, Kitty Blanks, "Geometry as the Structural Basis
of Compealtion in Peinting,™ Unpublished Master's
thﬁgia, Department of Art, North Texas State College,
1942.

Hamillton, Barbara Rubth, "Golden Proportion Used by Titian
and Raphael,® Unpublished Master's thesis, Department
of Art, North Texas gtate College, 19L2.



	000100tp
	0002r002
	0003r003
	0004r004
	00050001
	00060002
	00070003
	00080004
	00090005
	00100006
	00110007
	00120008
	00130009
	00140010
	00150011
	00160012
	00170013
	00180014
	00190015
	00200016
	00210017
	00220018
	00230019
	00240020
	00250021
	00260022
	00270023
	00280024
	00290025
	00300026
	00310027
	00320028
	00330029
	00340030
	00350031
	00360032
	00370033
	00380034
	00390035
	00400036
	00410037
	00420038
	00430039
	00440040
	00450041
	00460042
	00470043
	00480044
	00490045
	00500046
	00510047
	00520048
	00530049
	00540050
	00550051
	00560052
	00570053
	00580054

