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X-ray diffraction patternin
beryl, indicating a patterned
array of intervalssurround-
ing a central node much like
the pattern of partial over-
tones around a fundamental
tone.

These geometric array pat-
terns cdled kolams are drawn,
with powdered chalk, by
South Indian women on the

doorstep each morning, to
evoke the spirit of order and
harmony into the home.

| ntroduction

In science today we are withessing a general shift away from the assumption that
the fundamental nature of matter can be considered from the point of view of sub-
stance (particles, quanta) to the concept that the fundamental nature of the material
world is knowable only through its underlying patterns of wave forms.

Both our organs of perception and the phenomenal world we perceive seem to
be best understood as systems of pure pattern, or as geometric structures of form
and proportion. Therefore, when many ancient cultures chose to examine reality
through the metaphors of geometry and music (music being the study of the pro-
portional laws of sound frequency), they were already very close to the position of
our most contemporary science.

Professor Amstutz of the Mineralogical Institute at the University of Heidelberg
recently said:

Matter's latticed wavesare spaced at intervalscorrespondingto thefretson aharp
or guitar with analogous sequences of overtones arising from each fundamental.
The science of musical harmony is in these terms practically identical with the
science of symmetry in crystals.

The point of view of modern force-field theory and wave mechanics corresponds
to theancient geometric-harmonicvision of universal order asbeing aninterwoven
configuration of wave patterns. Bertrand Russell, who began to see the profound
value of the musical and geometric base to what we now call Pythagorean mathe-
matics and number theory, also supported this view in The Analysis d Matter:
'What we perceive as various qualities of matter,’ he said, 'are actually differences
in periodicity.'

In biology, thefundamental role of geometry and proportion becomeseven more
evident when we consider that moment by moment, year by year, aeon by aeon,
every atom of every molecule of both living and inorganic substance is being
changed and replaced. Every one of uswithin the next five to seven yearswill have
acompletely new body, down to thevery last atom. Amid this constancy of change,
where can we find the basis for dl that which appears to be consistent and stable?
Biologically we may look to our ideasof genetic coding asthe vehicleof replication
and continuity, but this coding does not lie in the particular atoms (or carbon,
hydrogen, oxygen and nitrogen) of which the gene substance, DN A , iscomposed;
these are all also subject to continual change and replacement. Thus the carrier of
continuity is not only the molecular composition of the DNA, but aso its helix
form. Thisform is responsible for the replicating power of the DNA. The helix,
which isaspecia type from the group of regular spirals, results from sets of fixed
geometric proportions, as we shal seein detail later on. These proportions can be
understood toexist apriori, without any material counterpart, as abstract, geometric
relationships. The architecture of bodily existence is determined by an invisible,
immaterial world of pureform and geometry.

Modern biology increasingly recognizes the importance of the form and the
bonding relationships of the few substances which comprise the molecular body of
living organisms. Plants, for example, can carry out the process of photosynthesis
only because the carbon, hydrogen, nitrogen and magnesium of the chlorophyll
molecule are arranged in a complex twelvefold symmetrical pattern, rather like
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that of adaisy. It seems that the same constituents in any other arrangement cannot
transform the radiant energy of light into life substance. In mythological thought,
twelve most often occurs as the number of the universal mother of life, and so this
twelvefold symbol is precise even to the molecular level.

The specialization of cellsin the body's tissueis determined in part by the spatial
position of each cell in relation to other cellsin its region, as well as by an informa-
tional image of the totality to which it belongs. Thisspatial awarenesson acellular
level may be thought of astheinnate geometry of life.

All our sense organs function in response to the geometrical or proportional -
not quantitative - differences inherent in the stimuli they receive. For example,
when we smell arose we are not responding to the chemical substances of its per-
fume, but instead to the geometry of their molecular construction. That is to say,
any chemical substance that is bonded together in the same geometry asthat of the
rose will smell as sweet. Similarly, we do not hear simple quantitative differences
in sound wave frequencies, but rather the logarithmic, proportional differences
between frequencies, logarithmic expansion being the basis of the geometry of
spirals.

Our visual sense differs from our sense of touch only because the nerves of the
retina are not tuned to the same range of frequencies asare the nervesembedded in
our skin. If our tactile or haptic sensibilitieswere responsive to the same frequencies
asour eyes, then al material objects would be perceived to be as ethereal as pro-
jectionsoflight and shadow. Our different perceptual facultiessuch assight, hearing,
touch and smell are a result then of various proportioned reductions of one vast
spectrum of vibratory frequencies. W e can understand these proportional relation-
ships as a sort of geometry of perception.

With our bodily organization into five or more separate perceptual thresholds,
thereisseemingly littlein common between visual space, auditory space and haptic
space, and there seemsto beeven lessconnection between these physiol ogical spaces
and pure, abstract metric or geometric space, not to mention here the differing
awareness of phychological space. Yet al these modes of spatial being converge in
the human mind-body. Within the human consciousness is the unique ability
to perceive the transparency between absolute, permanent relationships, contained
in theinsubstantial forms of a geometric order, and the transitory, changing forms
of our actual world. The content of our experience results from an immaterial,
abstract, geometric architecture which is composed of harmonic waves of energy,
nodes of relationality, melodic forms springing forth from the eternal realm of
geometric proportion.

Here we find twelvefold symmetry as the life-giver or
womb which transforms light into the basic spectrum of
organic substance. This is recalled symbolically in the
ganed-glass window, which transformslight into the
colour spectrum.

From the apparent world to
the subatomic, all forms are
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The Practice of Geometry

'‘What isGod?Heislength, width, height and depth.'
ST BERNARD OF CLAIRVAUX, On Condderation

'‘Geometry' means 'measure of the earth’. In ancient Egypt, from which Greece
inherited thisstudy, the Nile would flood its banks each year, covering theland and
obliterating the orderly marking of plot and farm areas. This yearly flood symbol -
ized to the Egyptian the cyclic return of the primal watery chaos, and when the
waters receded the work began of redefining and re-establishing the boundaries.
Thiswork was cdled geometry and was seen as a re-establishment of the principle
of order and law on earth. Each year the areas measured out would be somewhat
different. The human order would shift and thiswas reflected in the ordering of the
earth. The Temple astronomer might say that certain celestial configurations had
changed so that the orientation or location of a temple had to be adjusted accord-
ingly. So thelaying of squaresupon the earth had, for the Egyptian, a metaphysica
& well as a physical and social dimension. This activity of 'measuring the earth’
became the basis for a science of natural law as it is embodied in the archetypal
forms of circle, square and triangle.

Geometry is the study of spatial order through the measure and relationshipsof
forms. Geometry and arithmetic, together with astronomy, the scienceof tempord
order through the observation of cyclic movement, constituted the major intellectual
disciplines of classicd education. Thefourth element of thisgreat fourfold syllabus,
theQuadrivium, wasthestudy of harmony and music. Thelawsof simple harmonics
were considered to be universas which defined the relationship and interchange
between the temporal movements and events of the heavens and the spatial order
and development on earth.

Theimplicit goal of thiseducation was to enable the mind to become a channel
through which the'earth’ (thelevel of manifested form) could receive the abstract,
cosmic life of the heavens. The practice of geometry was an approach to the way
in which the universe is ordered and sustained. Geometric diagrams can be con-
templated as ill moments revealing a continuous, timeless, universal action
generally hidden from our sensory perception. Thus a seemingly common mathe-
matical activity can become adiscipline for intellectual and spiritual insight.

Plato considered geometry and number as the most reduced and essentid, and
therefore the ideal, philosophical language. But it isonly by virtue of functioning
at acertain 'level' of reality that geometry and number can become a vehiclefor
philosophic contemplation. Greek philosophy defined this notion of 'levels, so
useful in our thinking, distinguishing the'typal’ and the'archetypal’. Following the
indication given by the Egyptian wall reliefs, which are laid out in three registers,
an upper, a middle and a lower, we can define a third level, the ectypal, situated
between the archetypal and the typal.

T o see how these operate, let us take an example of a tangible thing, such as the
bridleof ahorse. This bridle can have anumber of forms, materials, sizes, colours,
usss, dl of which arebridles. Thebridleconsideredin thisway, istypal; itisexisting,
diverseand variable. But on another level thereistheideaor form of thebridle, the
guiding model of al bridles. Thisis an unmanifest, pure, formal idea and itslevel
is ectypal. But yet above this there is the archetypal level which is that of the
principleor power-activity. that isaprocesswhich the ectypal formand typal example
of the bridle only represent. The archetypal is concerned with universal processes
or dynamic patterns which can be considered independently of any structure or



Geometry as acontemplative practiceis personified by an
elegant and refined woman, for geometry functions as an
intuitive, synthesizing, creative yet exact activity of mind
associated with the feminine principle. But when these geo-
metric laws come to be applied in the technology of daily
life they are represented by the rational, masculine principle:
contemplative geometry is transformed into practical
geometry.

BELOW Pythagoras is credited with first establishing
the relationship between number ratios and sound
frequencies. Heis shown here experimenting with

bells, water-glasses, stretched cords, and various
sized pipes; his Hebrew counterpart, Jubal, uses
weighted hammers on an anvil. The whole num-
ber ratios for determining the consonant soundsin
amusical scaleare either drawn from or are
multiples of the numbers in the two progressions
of the Lambda.
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\BOVE Arithmetic is also personified as a woman, but not as
grand and noble in attire as Geometry, perhaps symbolically
indicating that Geometry was considered as a higher order of

knowledge. On her thighs (symbolizing the generative func- PYTACORAT A
tion) are two geometric progressions. Thefirst series, 1, 2, 4, )
8, goes down the left thigh, associating the even numbers / %

with the feminine, passive side of the body. The second
series, 1, 3, 9, 27, goes down theright thigh, associating the
odd numbers with the masculine, active side, an association !

which goes back to the Pythagoreans, who called the odd ¥
numbers male and the even female. The Greeks called these =
two seriesthe Lambda, and Plato in the Timaeus uses them to
describe the World Soul (see p. 83). On the woman's left sits
Pythagoras using an abacus system for computation. In this
system, number notation is still dependent upon spatial
arrangement. Boethius sitson her right using Arabic
numerasin amodern-system of calculation in which number
notation has become a separate, abstract system independent
of itsgeometric origin.
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In ancient trigonometry an
angleis a relationship be-
tween two whole numbers.
In thisexample the angle at
left isan expression of the
ratio 3 to 4, and with this
system spatial coordinates
can easily be put into rela-
tionship with sound fre-
guencies, such as the musical
fourth (seep. 85).

The ancient astronomersdesignated
the movement and position of celestia
bodies through angular notation. The
varied angular positions of the sun,
moon, planetsand stars were related to
the cyclic changesin the natural world,
such as moon phases, seasons, tides,
plant growth, human and animal fer-
tility, etc. It was the angle which speci-
fied theinfluencesof celestid patterns
on earthly events. (Inthis way we can
appreciatethe similar root of the words
angle and angel.) Today the newly
emerging science of heliobiology veri-
fiesthat the angular position of the
moon and planets does affect the
electromagneticand cosmic radiations
which impact with the earth, and in
turn thesefield fluctuations affect many
biological processes.

material form. Modern thought hasdifficult access to the concept of the archetypal
because European languages require that verbs or action words be associated with
nouns. W e therefore have no linguistic forms with which to image a process or
activity that hasno material carrier. Ancient culturessymbolized these pure, eternal
processes as gods, that is, powers or lines of action through which Spirit is con-
cretized into energy and matter. The bridle, then, relates to archetypal activity
through the function of leverage; the principle that energies are controlled, specified
and modified through the effects ¢ angulation.

Thuswefind that often the angle - which isfundamentally arelationship of two
numbers-would have been used in ancient symbolism to designateagroup of fixed
relationships controlling interacting complexes or patterns. Thus the archetypes or
gods represent dynamic functions forming links between the higher worlds of
constant interaction and process and the actual world of particularized objects. We
find, for example, that a 60" angle has quite different structural and energetic
properties from an angle of 90° or of 45". Likewise, geometric optics reveals that
each substance characteristically refracts light at its own particular angle, and it is
thisangle which gives usour most precise definition of the substance. Furthermore,
the angles in the bonding patterns of molecules determine to a great extent the
qualities of the substance.

In the case of the bridle, this angulation or angular play is manifested in the
relation of the bit to the bridle strap, or between the bit and the bend of the horse's
neck and jaw, both controlled by the angulation between the forearm and the
biceps of the rider. From the level of the archetype or active ldea, the principle of
the bridlecan be applied metaphorically to many regions of human experience. For
instance, when St Paul describes the process of self-discipline by which a higher
intentionality attempts to control thelower, 'animal’ nature, he saysthat when one
can bridle the mouth he can then master the rest of his nature. But while at the
archetypal level thisimage can be metaphysically and poetically expansive, it aso
findsits exact, geometrical representation in the angle. It is the precise angle of the
arm in play with the angle of the bridle that controls the energy of the horse.

Functioning then at thearchetypal level, Geometry and Number describe funda-
mental, causal energiesin their interwoven, eternal dance. It is this way of seeing
that stands behind the expression of cosmological systems as geometric configura-
tions. For example, themost revered of al Tantric diagrams, the Sri Y antra, images
al the necessary functions active in the universe through its nine interlocked
triangles. T o immerse oneself in such a geometric diagramistoenter into akind of
philosophic contemplation.



For Plato, Reality consisted of pure essences or archetypal ldeas, of which the
phenomena we perceive are only pale reflections. (The Greek work 'ldea isaso
trandated as 'Form'.) These Ideas cannot be perceived by the senses, but by pure
reason alone. Geometry was the language recommended by Plato as the clearest
model by which to describe this metaphysical realm.

And do you not know that they [the geometers] make use of the visible forms
and talk about them, though they are not of them but of those things of which
they are alikeness, pursuing their inquiry for the sake of the square as such and
the diagonal as such, and not for the sake of the image of it which they draw?
And soonin al cases. .. What they really seek isto get sight of those realities
which can be seen only by the mind. PLATO, Republic, VII,510d, e.

The Platonist sees our geometrical knowledge as innate in us, having been
acquired before birth when our soulswerein contact with the realm of ideal being.

All mathematical forms have a primary subsistence in the soul; so that prior to
the sensible she contains self-motive numbers.; vital figures prior to such as are
apparent; harmonic ratios prior to things harmonized; and invisible circles prior
to the bodies that are moved in acircle. THOMAS TAYLOR

Plato demonstrates thisin the Meno where he has an untutored servant boy solve
by intuition the geometric problem of the doubling of the square.

The Sri Yantrais drawn
from nine triangles, four
pointed downward and five
pointed upward, thus form-
Ing 42 (6x 7) triangular
fragments around a central
triangle. Thereis probably
no other s of triangles
which interlock with such
integrational perfection.

9



The twelfth-century archi-
tecture of the Cistercian
Order achievesits visud
beauty through designs
which conform to the pro-
portional system of musica
harmony. Many of the abbey
churchesof this period were
acoustic resonatorstrans-
forming a human choir into
celestial music. St Bernard of
Clairvaux, who inspired this
architecture, said of their
design, 'There must be no’
decoration, only proportion.'

For the human spirit caught within a spinning universein an ever confusing flow
of events, circumstanceand inner turmoil, to seek truth hasalways been to seek the
invariable, whether it is caled Ideas, Forms, Archetypes, Numbers or Gods. To
enter a temple constructed wholly of invariable geometric proportionsisto enter
an abode of eternal truth. Thomas Taylor says, 'Geometry enables its votary, like
abridge, to passover the obscurity of material nature, asover some dark seato the
luminousregionsofperfect reality.' Y et thisis by no meansan automati c happening
that occursjust by picking up ageometry book. As Plato says, the soul's fire must
gradually be rekindled by the effort:

Y ou amuse me, you who seem worried that | impose impractical studies upon
you. It does not only reside with mediocre minds, but all men have difficulty in
persuading themselvesthat it isthrough these studies, asif with instruments, that
one purifies the eye of the soul, and that one causes a new fire to burn in this
organ which was obscured and as though extinguished by the shadows of the
other sciences, an organ whose conservation ismoreimportant than ten thousand
eyes, since it isby it alone that we contemplate the truth.

Republic, VI1,527d, e

(asquoted by Theon of Smyrna (2nd c. AD) in his

Mathematics Useful for Understanding Plato)

Geometry deals with pure form, and philosophical geometry re-enacts the un-
folding of each form out of a preceding one. It isa way by which the essentia
creative mystery is rendered visible. The passage from creation to procreation,
from the unmanifest, pure, formal idea to the 'here-below’, the world that spins
out from that original divine stroke, can be mapped out by geometry, and experi-
enced through the practice of geometry: this is the purpose of the 'Workbook'
sections of this book.

Inseparable from this processis the concept of Number, and, aswe shall see, for
the Pythagorean, Number and Form at theideal level wereone. But number in this
context must beunderstood in aspecial way. When Pythagorassaid, 'All isarranged
according to Number', he was not thinking of numbersin theordinary, enumera-
tive sense. In addition to simple quantity, numbers on the ideal level are possessed
of quality, so that 'twoness, 'threeness or ‘fourness, for example, are not merely
composed of 2, 3, or 4 units, but are wholes or unitiesin themselves, each having
related powers. 'Two', for instance, is seen as the original essence from which the
power of duality proceeds and derivesits reality.

R.A. Schwaller de Lubicz givesan analogy by which thisuniversal and archetypal
sense of Number can be understood. A revolving sphere presents uswith thenotion
of an axis. W e think of thisaxis asan ideal or imaginary line through the sphere. It
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has no objective existence, yet we cannot help but be convinced of itsreality; and
to determineanything about the sphere, such asitsinclination or itsspeed of rotation
we must refer to thisimaginary axis. Number in the enumerative sense corresponds
to the measures and movements of the outer surface of the sphere, while the
universal aspect of Number is analogous to the immobile, unmanifest, functional
principle of its axis.

Let us shift our analogy to the two-dimensional plane. If we take acircleand a
square and give the value 1 to the diameter of thecircle and also to the side of the
square, then the diagonal of the square will always be (and thisisan invariable law)
an 'incommensurable’, ‘irrational' number. It is said that such a number can be
carried out to an infinite number of decimal places without ever arriving at a
resolution. In the case of the diagonal of the square, thisdecimal is 1.4142. . . and
is called the square root of 2, or J2. With the circle, if we give the diameter the
vdue 1, the circumference will aso always be of the incommensurable type,
3.14159. . . which we know by the Greek symbol =, pi.

Christ isshown using com-
pases to re-enact the crea-
tion of the universefrom the
chaosof the primal state.
Thisicon can dso be under-
stood as an image of indi-
vidual self-creation; for
here, asin many medieva
images of Christ, Tantric
symbolism isevident. Christ
holds the compasswith his
hand across the vitd centre
cdled the heart chakra, and
from this centre he organizes
the turmoil of the vital ener-
giescontained in the lower
chakras which are indicated
on the body by centres at the
navel and genitals. Geometry
is symbolized herein both
theindividual and universal
fense as an instrument
through which the higher
archetypal realm transmits
order and harmony to the
vital and energetic worlds.
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The principle remains the same in the inversion: if we give the fixed, rational
value of 1 to the diagonal of the square and to the circumference of the circle, then
the side of the square and the radius of the circlewill become of theincommensur-
ableirrational’ type: 1/,/2 and 1/x.

It is exactly at this point that quantified mathematics and geometry go their
separate ways, because numerically we can never know exactly the diagona of the
square nor the circumference of the circle. Yes, we can round-off after a certain
number of decimal places, and treat these cut off numbers like any other number,
but we can never reduce them to a quantity. In geometry, however, the diagonal
and the circumference, when considered in the context of formal relationship
(diagonal to side; circumference to diameter), areabsol utely knowabl e, self-evident
realities: 1:,/2 and 1:n. Number is considered as aformal relationship, and thistype
of numerical relationship is called afunction. The square root of 2 is the functional
number of asguare. Pi is the functional number of a circle. Philosophic geometry
—and consequently sacred art and architecture - is very much concerned with these
‘irrational’ functions, for thesimple reason that they demonstrate graphically alevel
of experience which is universal and invariable.

Theirrational functions (which we will consider rather as supra-rational) are a
key opening adoor to ahigher reality of Number. They demonstrate that Number
isabove al arelationship; and no matter what quantities are applied to thesideand
to thediameter the relationship will remaininvariable, for in essencethisfunctional
aspect of Number isneither largenor small, neither infinite nor finite:itisuniversal.
Thuswithin the concept of Number thereisadefinite, finite, particularizing power
and dso a universa synthesizing power. One may be called the exoteric or external
aspect of number, the other the esoteric or inner, functional aspect.

Let uslook at thefirst four primary numbersin this spirit.

The number ONE can of course define a quantity; as, for example, one apple.
But in itsother sense, it perfectly representsthe principle of absolute unity, and as
such has often been used as the symbol to represent God. As astatement of form it
caninonesenserepresent apoint — it has been called the 'pointal’ number, the bindu
or seedin the Hindu mandala- or in another senseit can represent the perfect circle.

Two is a quantity, but symbolically it represents, as we have already seen, the
principle of Duality, the power of multiplicity. At the same timeit hasitsformal
sensein the representation of aline, in that two pointsdefine aline.

THREE is a quantity, but as a principle it represents the Trinity, a vital concept
which we will meet again later. Its formal senseis that of the triangle, which is
formed from threepoints. With threeaqualitative transition is madefrom the pure,
abstract elements of point and line to the tangible, measurable state which is called
asurface. In Indiathe triangle wascalled the Mother, for it is the membrane or birth
channel through which dl the transcendent powers of unity and itsinitial division
into polarity must pass in order to enter into the manifest realm of surface. The
triangl e acts as the mother of form.

But threeis yet only a principle of creation, forming the passage between the
transcendent and the manifest realms, whereas Four representsat last the 'first born
thing', the world of Nature, because it is the product of the procreative process,
that is of multiplication: 2x2= 4. As aform, four is the square, and represents
materialization.

The universality of Number can be seen in another, more physical context. We
learn from modern physicsthat from gravity to electromagnetism, light, heat, and
even in what we think of as solid matter itself, the entire perceptible universe is
composed of vibrations, perceived by us s wave phenomena. Waves are pure
temporal patterns, that isdynamic configurations composed of amplitude, interval
and freguency, and they can bedefined and understood by usonly through Number.
Thus our whole universe is reducible to Number. Every living body physicaly



ThisJgpanese Zen cali-
graphic drawing beautifully
shows'creation’ through the
smple progression from the
Unity of the circle, through
the triangle, to the manifest
form of the square.

vibrates, all elemental or inanimate matter vibrates molecularly or atomically, and
every vibrating body emits asound. The study of sound, as the ancients intuited,
providesa key to the understanding of the universe.

We've noted already that the ancients gave considerable attention to the study of
musical harmony in relation with the study of mathematics and geometry. The
origin of this tradition is generally associated with Pythagoras (560-490 BC) and
hisschool, yet Pythagoras may be considered asa window through which wecan
glimpse the quality of the intellectual world of an older, eastern and mideastern
tradition. For thisline of thinking, the sounding of the octave (an octaveisfor ex-
ampletwo successive'Dao's on amusical scale) wasthe most significant moment of
dl contemplation. It represented the beginning and goal of creation. What happens
when wesound the perfect octave?Thereisan immediate, simultaneous coinciding
of understanding which has occurred on several levelsof being. Without any inter-
vention of thought or concept or image, we immediately recognize the recurrence
of theinitial tonein the form of the octave. It isthe same note, yet it isdifferent; it
is the completion of acycle, a spiral from seed to new seed. This timeless, instan-
taneousrecognition (moreaccurate than any visua recognition) is universal among
humans.

But something else has happened as well. A guitarist sounds a string. He next
depressesthisstring with hisfinger exactly at itsmidpoint. Hesoundsthe half-string.
The frequency of vibrations produced is double that given by the whole string,
and thetoneisraised by one octave. Thestring length has been divided by two, and
the number of vibrations per second has been multiplied by two: 1/2 hascreated its
mirror opposite, 2/1. Thus in this moment an abstract, mathematical event is
precisdly linked with aphysical, sensory perception; our direct, intuitional response
to this phenomenon of sound (the octave) coincides with its concrete, measured
definition.

Hencewe experiencein thisauditory perception asimultaneous interwovenness
of interior with exterior, and we can generalize this response to invoke the poss-
hility of amerger of intuitional and material realms, the realms of art and science,
of timeand space. There may be another such moment in the created world, but
the Pythagoreansdid not know of it, nor do we. This s the essentia spirit of the
perception of Harmony, and for the Pythagoreansit wastheonly true supernatural
moment: a tangible experience of the simultaneity of opposites. It was considered
to be true Magic, an omnipresent and authentic mystery.

13



It was by means of geometry that the Pythagoreans poised themselves at this
unique transition where heard vibration becomes seen form; and their geometry,
asweshall see, explorestherelationshipsof musical harmony. Althoughinterwoven
in function, our two major intellectual senses, sight and hearing, useour intelligence
intwocompletely different ways. For example, with our opticintelligence, inorder
to form a thought we make an image in our mind. Hearing, on the other hand,
usesthemind in animmediate, unimaged response whose action isexpansive, evok-
ing a response from the emotive centres. Nowadays this emotive, sound-sensing
faculty isusually associated with subjective, emotional, aesthetic or spiritual experi-
ences. W etend to forget that it isalso involved when the reason perceivesinvariant
relationships. Therefore when we place the auditory capacity at the centre of our
sensory experience we can become aware that it is possible to listen to a colour, or
to a movement. This intellectual capacity is quite different from the ‘visud',
analytical and sequential one we normally employ. It is this capacity, which is
associated with theright hemisphereof the brain, that recognizes patternsin space,
or wholesof any kind. It can perceiveoppositesin simultaneity and grasp functions
which to the analytic faculty appear irrational. It isin fact the perfect complement
of the'left hemisphere’, visual, analytic capacity, for it absorbs spatial and simul-
taneous orders while the 'left' rational faculty is-best suited to grasp temporal,
sequential organization. The esoteric, functional aspect of Number, for instance,
would be apprehended through the 'right hemisphere' faculty, while the exoteric,
enumerative aspect of Number is apprehended by the'left'.

This innate intellectual quality resembles very closely what the Greeks called
Pure Reason, or what in India was called the 'heart-mind'. The ancient Egyptians
had a beautiful name for it, the Intelligence of the Heart, and to achieve thisquality
of understanding was life's implicit goal. The practice of Geometry, while aso
utilizing theanalytic faculty, usesand cultivatesthisaudial, intuitive aspect of mind.
For example, one experiences the fact of geometric growth through theimage of
the square with its diagonal which forms the side of a second square. This is an
unreasoned certainty absorbed by the mind from theactual experience of executing
the drawing. The logic is contained within the lines on paper, which cannot be
drawn in any other way.

As geometers, equipped only with compasses and straight-edge, we enter the
two-dimensional world of the representation of form. A link isforged between the
most concrete (form and measure) and the most abstract realms of thought. By
seeking the invariable relationships by which forms are governed and inter-
connected we bring ourselvesinto resonance with universal order. By re-enacting
the genesisof theseforms we seek to know the principles of evolution. And by thus
raising our own patternsof thought to these archetypal levels, weinvite the force
of theselevelsto penetrate our mind and thinking. Our intuition isenlivened, and
perhaps, as Plato says, the soul's eye might be purified and kindled afresh ‘for it is
by it alone that we contemplate the truth'.

'Numbers are the sources of form and energy in the world.
They are dynamic and active even among themselves. . .
almost human in their capacity for mutual influence.’ (Theon
of Smyrna.) Numbers, in the Pythagorean view, can be
androgynous or sexual, procreators or progeny, active or
passive, heterogeneous or promiscuous, generousor miserly,
undefined or individualized. They have their attractions,
repulsions, families, friends; they make marriage contracts.
They arein fact the very elementsof nature. The toolsof
geometry and number represent the means to attain know-
ledge of both external and internal space and time. These
instruments, once used by architectsand philosophers, be-
cameinstead, from the time of the 'Age of Reason', thetools
of the engineer.




It seems to be the basic assumption of traditional philosophies that human
intellectual powersare for the purpose of accelerating our own evolution beyond
the restraints of the biological determinism which bindsall other living organisms.
Methods such as yoga, meditation, concentration, the arts, the crafts, are psycho-
physical techniques to further this fundamental goal. The practice of Sacred
Geometry isoneof these essential techniques of self-development.

Each of the diagramsin the small squares represents a different system or technique of
thought for understanding the world and itsstructures. Thefirst task of the spiritual
aspirant confronting the varied contemplative pathsisto harmonize the five universal
constituents which compose his body (earth, air, fire, water and prana). His clear cogni-
tion of the outer and inner worlds is dependent upon the harmonious accord which he
establishesbetween these elemental statesin hisown body and these same elementsin
nature. Each geometric cosmogram is meant to assig him in these attempts at liberation
through harmonization.




[I Sacred Geometry: Metaphor of
Universal Order

Whether the product of an eastern or a western culture, the circular mandala or
sacred diagram is a familiar and pervasive image throughout the history of art.
India, Tibet, Isam and medieval Europe haveall produced them in abundance, and
most tribal culturesemploy them aswell, either intheform of paintingsor buildings
or dances. Such diagrams are often based on the division of the circle into four
quarters, and al the parts and elements involved are interrelated into a unified
design. They are most often in some way cosmological; that is, they represent in
symbol what is thought to be the essential structure of the universe: for example,
thefour spatial directions, thefour elements, thefour seasons, sometimes thetwelve
signs of the zodiac, various divinities and often man himself. But what is most
consistently striking about this form of diagram is that it expresses the notion of
cosmos, that isof reality conceived as an organized, unified whole.

Ancient geometry restson no a priori axioms or assumptions. Unlike Euclidian
and the more recent geometries, the starting point of ancient geometric thought is
not a network of intellectual definitions or abstractions, but instead a meditation
upon a metaphysical Unity, followed by an attempt to symbolize visualy and to
contemplatethe pure, formal order which springsforth from thisincomprehensible
Oneness. It is the approach to the starting point of the geometric activity which
radically separates what we may call the sacred from the mundane or secular
geometries. Ancient geometry begins with One, while modern mathematics and
geometry begin with Zero.

One of the most striking uses of the mandala is dome architecture, ISamic and Christian.
The square represents the earth held in fourfold embrace by the circular vault of the sky
and hence subject to the ever-flowing wheel of time. When the incessant movement of
the universe, depicted by the circle, yiddsto comprehensibleorder, one finds the
sguare. The square then presupposesthe circle and resultsfrom it. The relationship of
form and movement, space and time, is evoked by the mandala.




Here the mandala of Unity isinscribed on the hand, held
in a ritual gesture, of aJapanese Buddhist deity. The
mandala is the division of the Unity circleinto the com-
prehensible forms of square, hexagon, octagon, enneagon,
etc., and theseforms are considered to be the primary
thoughtsof God emerging out of the circular Unity. But
for thoughts to become activities and workings they
require a will or force of intention, which is symbolized

by the hand. The positions of the hand can be systematized
to form a medium of communication (mudra) in which the
gesture mirrors the various forces through which the dis-
positions of creative mind come into manifest form.

| would like to consider in some detail these two symbolic beginnings, Oneand  The primary geometric
Zero, because they provide an exceptional example of how mathematical concepts ~ forms are considered to be
are the prototypes for the dynamics of thought, of structuring and of action. é?gé{ggﬂ}'éﬁ%ﬁg%?ggg
Lgt usfirst conslder _zero,.whlch isarelatively recent.|dea|nthe h|§tory ofthpgght, and the human hand, in '
yetisalready soingrained in usthat we can hardly think without it. Theoriginsof  manipulating and construct-
thissymbol date back to sometime before the eighth century AD, when we havea  ing theseforms, will learn to
record of its first written appearance in a mathematical text from India. It isin-  Positionitself in the essential
teresting to note that during the century just prior to this time a particular lineof ~ POSESOf gesture-language.
thought had begun todevelopin India which found itsexpressionin both Hinduism
(through Shankhara) and Buddhism (through Narayana). Thisschool laid exclusive
emphasison the goal of obtaining personal transcendence and escape from karma
through renunciation of the natural world, even to the extent of mortification of
the physical body. The goal of thishighly ascetic pursuit was the attainment of an
utterly impersonal, blank void, atotal cessation of movement within consciousness.
A description of it attributed to Buddha is 'a state of incognizable, imperishable,
Hflessabsence. Thissingle aspect or possibility of meditative experience was held
to be the ultimate goal of the created Universe as well as the goal of dl individual
spiritual development. In retrospect thisis now considered by many to be a dark
period in the long, rich spiritual heritage of India, a decline from the previous
tradition which upheld a spiritual significarrce in both the manifested and the un-
manifested expressions of God, and whose tantric and yogic practices worked
towards an intensification of the relationship and harmonization between matter
and spirit. It wasat this time that the concept of zero took on anew tangibility and
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presence. The result was that it achieved a specific name and symbol in both
metaphysicsand mathematics. In mathematics it came to be considered just like the
other numbers, as asymbol which can be operated upon and calculated with. The
name given to thisconcept in Sanskrit was sunya, meaning ‘empty’.

Some mathematical historians will argue that the exclusive claim of the Hindu
notion of zero is not verifiable, claiming that before India, in Babylonia, Greece
and in the Maya civilization a symbol was sometimes used to denote an empty
column. In anumber such as 203, for instance, theempty column iswhere the zero
is. In Babylonia the empty space would be designated by two marks like this//{,
and in Greece by asmall O with adash, and the Maya used a sort of egg-shaped
symbol. But to mark an empty columnisonly anotational procedure, while on the
other hand in Indian mathematics thezeroistreated asatangibleentity, asanumber.
The Indian mathematicians wrote such thingsas (ax 0) +0 = a Aristotle and other
Greek teachers had talked about the concept of zero philosophicaly, but Greek
mathematics, fortified asit was by the Pythagorean teaching from Egypt, resisted
the incorporation of zero into its system.

The Arabs, who functioned from the ninth to the fourteenth centuries as the
transmitters of knowledge and culture from the ancient,, declining cultures of the
far east and Egypt, carried this knowledge into the emerging ferment of Western
Europe. During these centuries they picked up the concept of zero along with nine
other numerical symbols which had developed in India. Theless mystical and more
practical orientation of the Arab mentality saw in these symbols a practical device
for facilitating calculation and recording large numbers, particularly numbers con-
taining an empty column, such & 1505.

Roman numerals, in use right through the Middle Ages, maintained a notation
similar to that of Egyptian numeration in that both were based on groupingswhich
did not require a zero to indicate the empty column:

Egyptian  § 5% ') =1505
Roman MDV = 1505

Each unit of growth, the tens, the hundreds, the thousands, etc., had a separate
symbol, giving adecimal system with no zero.

The great eighth-century Arab mathematician, Al-Khwrizmi, carried thelndian
numeralswith zero to the Isamic world. Then another 400 years passed before the
works of Al-Gorisma (whose name became the basis of our word algorithm) were
brought into Europe through the Arabic settlements in Spain. His works were
trandlated into Latin somewhere in the twelfth century. Gradually this 'Arabic'
number system wasintroduced into medieval Europe and began to support radical
changesin Western science and thought.

Some of the monastic Orders resisted the adoption of this system of decimal
notation with zero, claiming particularly that zero was a device of the Devil.
Among those who refused it was the Cistercian Order whose mystic and gnostic
philosophy was the inspiration and foundation for the construction of the Gothic
cathedrals, the cosmic temples of the Piscean Age. But the merchants adopted the
Arabic numerals and zero because they gave a mechanical ease to calculating
operations and the recording of quantities. It was then through the mercantile
impulse that zero took root.

The consequenceswere enormous. First of al, within the structure of arithmetic
itself, the additive basis of calculation had to be cast aside. Formerly the addition of
one number to another number aways produced a sum larger than either of the
original numbers. Thiswasof coursenullified by the utilization of zero. Other laws
of arithmetic were also atered, so that we are now able to have operations such &
the following:
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Herelogic completely breaksdown. Theillogic of the symbol was accepted because
of the convenienceit afforded to quantitative operations. Y et thisbreakdown of the
simple, natural logic of the arithmetic structure allowed acomplicated mental logic
to take its place and invited into mathematics a whole range of numerical and
symbolic entities, some of which have no verifiable concept or geometric form
behind them. Arising from the sixteenth century onwards, these entities include
relative numbers (i.e. negative quantities such as — 3); infinite decimal numbers;
algebraicirrational numbers such as the cube root of 10; transcendental irrational
numbers (numbers such as e, the bass of logarithms, which satisfy no rational
algebraic equation) ; imaginary numbers such as the square root of —1; complex
numbers (thesum of a real number and an imaginary number); and literal numbers
(letters representing mathematical formulae). The invention of zero permitted
numbers to represent ideas which have no form. This signals a change in the
definition of theword 'idea, whichin antiquity wassynonymouswith ‘form’, and
impliesgeometry.

The theological impulse of the Indian mentality did not allow it to place zero at
thebeginning of the series. Zero was placed after 9. It wasnot until thelate sixteenth
century in Europe, the dawn of the Age of Reason, that 0 was placed before 1,
alowing for the concept of negative numbers.

Not only has zero become indispensablein the mathematical system on which
our science and technology depends, but it has become implicitly trandated into
our philosophy and theologies, our way of viewing nature, our attitudes towards
our own natures and toward the environment. We have seen how in India the
adoption of zero was associated with a doctrine which negated the reality of the
material world. The Sanskrit name for zero, sunya, meaning ‘empty’, became
chiffra in Latin, which carries the meaning of null or nothing. Needless to say,
'nothing’ isadifferent concept from ‘empty’. Alsoat this periodin IndiatheSanskrit
word maya took on anew meaning. Originally it meant 'the power to divide' or
the 'dividing mind', but at this time it came to mean 'illusion’, or the material
aspect of the universe asillusion. W e can see the reverse of thisspiritual nihilismin
the materiadlism of the West after the Industrial Revolution, when the spiritual
agpect of reality cameto be seen asillusory.

The ‘western' rationalistic mentality negated the ancient and revered spiritual
concept of Unity, for with the adoption of zero, Unity loosesitsfirst position and
becomes merely aquantity among other quantities. The advent of zero allowsone
to consider anything below the quantitative number seriesas nil or of no account,
whileanything beyond the quantitatively comprehensiblerange becomesan extra-
polation subsumed under the word God and deemed religious or superstitious.
Hence zero provided a framework in western thinking for the development of
aheism or negation of the spiritual.

From the point of view of the natural world, zero doesnot exist; itisacompletely
mental entity. Yet the impact of this symbol was so great that it caused the sup-
posedly empirical physicsof the nineteenth century to adapt an atomic theory in
which matter was modelled as composed of tiny building blocks, little spheres
floatingin a zero-empty void. Zero continued to be formativein the nineteenth-
century world view through theideathat thereisaseparation between the quantita-
tive'and the non-quantitative; the extreme degree of thisidea was that everything



which is non-quantitative is non-existent or zero. Twentieth-century nuclear phy-
sics no longer conceives of the atom as a separate attracting and repelling particle,
but instead it poses a field or matrix of interconnected, continually transforming
energy fields of particles and patterns. Particles indistinguishable from process;
matter indistinguishable from events. Likewise in the heavens, what was once
thought to be a black, empty void with bodies floating in it is now known to be
filled with substance-energy. Between a stellar body and the region surrounding
it, there is a field continuum of which the star-body is simply a densification.
While weaning usfrom the nineteenth-century world view, both microcosmicand
macrocosmic, today's science shows us a continual fluctuation and alternation
between matter and energy, confirming that in the natural world thereis no zero.

The notion of zero dso had its effect on our psychological conceptualizations.
Ideas such as the finality of death and the fear of it, the separation of heaven and
earth, thewhol e range of existential philosophiesbased on the despair and absurdity
of a world followed by non-being, al owe much to the notion of zero. We saw
ourselvesas separateindividuals moving in aspace which was other than ourselves,
encountering in that space other beings separatefrom and other than ourselves. But
these concepts are now adso loosing their hold. We know now that we exist in
groups, determined by various levels of energetic affinities, repelling, exchanging
and absorbing through interconnected, subtle energetic communications. And our
being extends outward through various energy fieldsto connect with larger fields.
We have had to learn that there is nowhere that we can dispose of the things we
havefinished using —that thereisno zero drain in our sink; thereis no factory pipe
or holein the ground that does not lead somewhere. Everything remainsherewith
us; the cycles of growth, utilization and decay are unbroken. Thereis no throw-
away bottle.

With zero we have at the beginning of modern mathematics anumber concept
whichis philosophically misleadingand one which creates aseparati on between our
system of numerical symbols and the structure of the natural world. On the other
hand, with the notion of Unity which governs ancient mathematics, thereis no
such dichotomy.

Thenotion of Unity remains, literally, unthinkable; simply becausein order for
anything to be, to exist, it must, in the very positiveaffirmationofitself, negatethat
whichitisnot. Coldis only cold becauseit isthe negation of heat. For athing to be,
its opposite must aso be. Thereis then at the beginning of the created world a
contingency of division ¢ Wity into two. With two, number begins. Thissamelaw
governsour understanding, for in order to comprehend any objectivestatewe must
acknowledge and negateits opposite. R.A. Schwaller de Lubicz says,

The Number Oneisonly definable through the number two: it is multiplicity
which reveasunity. . . . Theintelligence of thingsexistsonly through what we
may call an original fractioning and the comparison of these fractions to one
another, which is then only an enumeration of the aspectsof Unity.

Thus, unthinkable though Unity may be, both reason and spiritual experience
compel the traditional thinker to placeit at the beginning. Everything that exists
in his mathematical problem or in his universeis afraction of the unknown One,
and because these parts can be related proportionately to one another they are
knowable. Sri Aurobindo says,

At the origin of things we are faced with an infinite containing a mass of un-
explained finites; an indivisiblefull of endless divisions, an immutable teeming
with mutations and differentiations, a cosmic paradox is at the beginning of al
things. This paradox can only beexplained asOne, but thisisan infinite Oneness
which can contain the hundred and the thousand and the million and the billion



and thetrillion. . . . This doesnot mean that the Oneis plural, or can belimited
or described asthe sum of the many. On the contrary, it can contain the infinite
many becauseit exceedsall limitation or description by multiplicity, and exceeds
at thesame time all limitation by finite, conceptual oneness.

(The Life Divine.)

Unity isa philosophic concept and a mystic experience expressible mathematic-
aly. The Western mentality, however, withdrew its discipline of acknowledging
a supra-rational, unknowable mystery as its first principle. But in rejecting this
reverence to a single unknowable unity, our mathematics and science devel oped
into a system requiring complex, interconnected hypotheses, imaginary entities
such as those mentioned above, and unknown x quantitieswhich must be manipu-
lated, quantified or equalized asin the algebraic form of thought. So the unknown
appears not just once but at every turn, and can be dealt with only by seeking
guantitative solutions.

Our present thought is based on the following numerical and logical sequence:

—=b =4, =32 = 1. 1.0 1. 29,45

With zero in the centre, there is a quantitative expansion 1, 2, 3 .. . and our sense
of balance requires having —1, —2, —3... on the other side, giving a series of
non-existent abstractions (negative quantities) which demand an absurd logic. The
system has a break-point, zero, disconnecting the continuum and dissociating the
positive numbers from the negative balancing series.

In the ancient Egyptian numerical progression, beginning with one rather than
zero, al the elementsare natural and real:

1/5,1/4,1/3,1)2,1, 2,3, 4,5

All the elements flow out from the central unity in accordance with the law of
inversion or reciprocity. The Egyptians based their mathematics on this simple,
natural series of numbers, performing sophisticated operations with it for which
wenow need complex algebraand trigonometry. W e have already seen the natural
demonstration of thisseriesin the physical lawsof sound. The plucked string, when
divided in half, produced double the frequency of vibrations. Thus this series
expressesthe essentia law of Harmony.

Much of post-Einsteinian physics seems to have this poise of mind asits basis, as
inversion plays a major role in Relativity Theory, the Uncertainty Principle, and
insuch conceptsasthat of Black Holes. Theidea of acontinual interchange between
matter and energy also requires this poise.

Such metaphysical concepts astheimmortality of thesoul, rebirth and reincarna-
tion are also more fully grasped by means of the notion of reciprocity. T o the
Egyptians, the nether world to which the soul proceeded after death was called the
‘inverted world', the Dwat. The progression of inverse (reciprocal) elements
suppliesa mental basisfor the notion of perpetual interchange through reversal.

Theidea of the unknowable Unity at the beginning has been the basis of many
philosophiesand mythological systems. While Shankhara, with the Buddhism of
acertain period, posited the void as a fundamental assumption, the main stream of
Hinduism has always rested on the notion of the One, the Divine, who divided
himself within himself to form his own self-created opposite, the manifested
universe. Within the divine self-regard, three qualities of himself became distin-
guished: Sat (immobile being), Chit (consciousness-force) and Ananda (bliss). The
original unity, represented by acircle, is then restated in the concept of the Real-
Idea, the thought of God, which the Hindus called the bindu or seed, what we call
the geometrical point. The point, according to the Shiva Sutra Vimarshini Com-
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The natural progression of
whole numbers with their
inverse progression is a pat-
tern for the formation of the
most common leaf form.
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Musicis pervaded by the
fundamental law of reci-
procity; changesin fre-
quency and wave length are
reciprocal. Rising or faling
tones, as reciproca arith-
metic ratios, are applied to
string-lengths.'Major' and
'minor’ are reciprocal tonal
patterns. As Ernest McClain
pointsout in The Myth &
Invariance, Plato conceived
the World-Soul as constitu-
ted of reciprocal ratiosiden-
tical with those which, in
Hindu mythology, create the
musical 'drum of Shiva, the
pulsating instrument of
cregtion (seep. 81).

Notice that both this'mouth’
symbol from Egypt and the
pith of avibrating string
have a flattened, vesicd
form.

mentaries, forms the limit between the manifest and non-manifest, between the
spatial and the non-spatial. The bindu corresponds to the 'seed-sound idea of the
Tantras. TheDivine transforms himself into sound vibration (nada), and proliferates
the universe, which is not different from himself, by giving form or verbal ex-
pression to this self-idea. Ramakrishna summarized the scripture by saying, 'The
Universeis nothing but the Divine uttering hisown name to himself.'

Thus the universe springs forth from the Word. This transcendent Word isonly
avibration (a materialization) of the Divine thought which gives rise to the frac-
tioning of unity which is creation. The Word (sagbdain Sanskrit, the logos of the
Christians and Gnostics), whose nature is pure vibration, represents the essential
nature of al that exists. Concentric vibrational waves span outward from in-
numerable centres and their overlappings (interference patterns) form nodules of
trapped energy which become the whirling, fiery bodies of the heavens. The
Real-1dea, the Purusha, the inaudible and invisible point of the sound-idea remains
fixed and immutable. Its names, however, can be investigated through geometry
and number. Thisemitted sound, thenaming of God’sidea, iswhat the Pythagoreans
would cal the Music of the Spheres.

In ancient Egypt the primordial vibrational field (called nada in India) is called
Nun, the primal ocean. It is the One imaged as undifferentiated cosmic substance,
the source of al creation. Submerged within this primal ocean is Atum, the creator,
who must first distinguish himself from Nun in order for creation to begin. Atum
is masculine, and analogous to @it (consciousness-force) of the Indian myth. Atum
ispictured in astate of total self-absorbed bliss. Some versions of the myth say that
Atum is masturbating. His blissful self-contemplation provokes his ejaculation and
this gjaculation catchesin histhroat, causing him to cough hisown seed out of his
mouth. Hecoughed and spit out Shu and Tefnut, who, together with himself, form
thefirst triad of the nine great Neteru or principles of creation.

Let us note the relationship of this creation myth to the Egyptian mathematical
notation in which fractions are represented by drawing a mouth as the numerator
and unit marks underneath for the denominator, imaging the idea of seed-powers
being emitted from the mouth, the creative Word s= = 1/3. The hieroglyphic
sign for the mouth € isthesamesign used to writethe nameof thesupreme being,
Ré (who, as creator, is known as Atum-Ré). Atum's projected seed enters into the
primal vibration of Nun and coagulates it into the universe of forms, just as the
sperm coagulates the al buminous substance of theovum. (Thisand other functional
correlations with Egyptian myth have been developed by Lucie Lamy in Egyptian
Mysteries.)
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Today, in thefield theory of modern astro-physics, the universeis conceived &
an integral, incomprehensibly vast vibrating field of ionized, pre-gaseous plasma,
an image not unlike that of the Nun or cosmic ocean of the Egyptian myth, or the
Prakriti of the Hindu cosmology. Within this field gravitational influences are
triggered which cause a warp and densification into nodal patterns. The dis-
equilibrium and turbulencecaused by the newly formed gal actic mass-centresunder
theforcesof contraction releasescompound ripplescausing violent, abrupt changes
in the pressure and density of the whole cosmic plasma. These are referred to as
galactic 'sonic booms', sonic becauseindeed the propagation of any sound issimply
the rapid oscillatory pressure-density changein any medium. These whirling sonic
shockscreate aspinin the entire galactic cloud and within theinner regions set up
by this spin the stars are born. This clearly restates the ancient image of universal
creation through sound waves or the Word of God; science reaffirmsthat visible
darsand galaxiesare spiral blast patterns, residual i mprints of standing shock waves
from the thundering voice of the Universe.

Thus the most recent scientific model of creation is dlied to theimage givenin
ancient mythology, and both acknowledge an absolute singularity or Unity at the
beginning. In terms of the orthodoxy of ancient mathematics, the symbols of
mathematicsshould reflect the realitiesthey describe. With zero and the army of
merely mental and statistical signs which followed from it, we are very far from
having asystem of mathematical symbolswhich correspondsto the pure geometric
order of living space.

The Primal Act: The Division of Unity

Those who use geometric figures to describe the beginning of Creation must
attempt to show how an absolute Unity can become multiplicity and diversity.
Geometry attempts to recapture the orderly movement from an infinite formless-
nessto an endlessinterconnected array of forms, and in recreating this mysterious
passsgefrom Oneto Two, it renders it symbolically visible,

From both the metaphysical and natural points of view it isfdseto say that in
order to arrive at two, you take two ones and put them together. One only need
look a theway inwhich aliving cell becomestwo. For Oneby definition issingular,
itisUnity, therefore al inclusive. There cannot betwo Ones. Unity, asthe perfect
symbol for God, dividesitsalf from within itself, thus creating Two: the 'self' and
the'me of God, s0 to speak; the creator unity and the created multiplicity.

Unity creates by dividing itself, and this can be symbolized geometrically in
severd different ways, depending upon how the original Unity is graphicaly
represented. Unity can be appropriately represented as a circle, but the very in-
commensurability of the circle indicates that this figure belongs to a level of
symbolsbeyond reasoning and measure. Unity can berestated asthe Square, which,
with its perfect symmetry, aso representswholeness, and yieldsto comprehensible
measure. In geometrical philosophy the circleis the symbol of unmanifest Unity,
whilethe square represents Unity poised, asit were, for manifestation. The square
represents the four primary orientations, north, south, east and west, which make
gpacecomprehensible, and it isformed by two pairs of perfectly equal yet opposi-
tional linear elements, thusgraphically fulfilling the description of universal Nature
found in Taoist and other ancient philosophies.
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The squareis the result of a crossing.

The four orientations were related to the
four constituentsof creation: earth, air,
fire, water.

By definition the square isfour equal straight linesjoined at right angles. But a
more important definition is that the square is the fact that any number, when
multiplied by itself, is a square. Multiplication is symbolized by a cross, and this
graphic symbol itself is an accurate definition of multiplication. When we cross a
vertical with a horizontal giving these line-movements equal units of length, say
4 for example, we see that this crossing generates a square surface: a tangible,
measurable entity comesinto existence asaresult of crossing. The principle can be
transferred symbolically to the crossing of any contraries such as the crossing of
male and female which gives birth to an individual being, or the crossing of warp
and weft which gives birth to acloth surface, or the crossing of darkness and light
which givesbirth totangible, visibleform, or thecrossing of matter and spirit which
gives birth to life itself. So the crossing is an action-principle which the square
perfectly represents.

Theword Nature means 'that which is born', and al birth into nature requires
this crossing of opposites. So the square came to represent the earth, and as such
symbolized the conscious experience of finite existence, of whatisborninto Nature.
This brings us to the problem of whether the sides of the square are curved or
straight: if the overall reality of the universe is an endless curvature, an endless
movement, there is yet a consciousness which is capable of temporarily arresting,
both conceptually and perceptually, segments of the universal continuum. This
objective consciousness might be seen as a reduced velocity of the universal con-
sciousness, and has asitsinstrument the cerebral cortex in man. The Indians called
this power of isolation and arrestation of theever-moving universal Becoming tapas.
The Greek philosopher Heraclitus likened it to a paralysis of vision such as one
experienceswhen stung by ascorpion. Hecalled objectivization the'scorpion sting'.



The Buddhist and Hindu philosophers were concerned lest human consciousness
becomefascinated or preoccupied by thissegmented perception of reality. To usea
familiar Buddhist analogy, Time is like a necklace of square beads of tangible
objects, or moments or events, and to be absorbed by this succession of limited
frames is maya or illusion, whereas only the inner thread of the necklace, the un-
imaginable continuum, isreality.

Pythagoras, however, taught that the experience of lifein afinite, limited body
was specifically for the purpose of discovering and manifesting supernatural
existence within the finite. One's concentration, then, should also be on the finite
itself, to discover how this finite could contain intrinsically a power to express the
infinite. This does not mean concentration on finite, material effects, but on the
abstract principles revealed in the finite world, and the Causes which create and
support thisembodiment. Hence Pythagorean mathematics werelimited to whole
numbers, that is, definable, arrested states, and sought after universal expressions
within the measurable, geometric frame of the square, a profound symbol of finite
perfection.

ThefollowingWorkbook isthefirst of nine such sectionsin thisvolume, intended
to take readers step by step through the principal drawings and concepts of Sacred
Geometry. It issuggested that readers take compasses and straight edge and draw
for themselves, following the instructions given adjacent to the drawings, each of
thefiguresintheWorkbook sections. It isalso advisableto usegraph paper for these
drawings, so that verification for certain relationships can be obtained by simply
counting the grid sguares.

Workbook 1

The square cut by its diagonal; /2

Drawing12 With centre B and radius BA swing
8 an arc until it crossesBE at G. From centres G and
b & A and radius AB swing two arcsintersecting at F.
Y4 Draw square ABGF.

/ B D A
C -

11

Drawing 1.1. Draw any line AB and locate any
point C below AB and somewhere near its
midpoint. With centre C and radius CB swing an \

m
.

arcof a least half acircle, cutting AB at D.Join C
and D continuing theline until it cutsthearc at E.
Draw EB perpendicular to AB. g i, 8 — 12

’|
——
-
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Drawing1.3. Within square ABGF draw diagonal
AG. Using the same method asin Drawing 1.1
construct aline perpendicular to AG at G. With B
as centre and BA &s radius, swing an arc of at least
half of acircleto determine pointsH andJ. Using
the same method asin Drawing 1.2, complete the
square AGHJ.

Theside of square AGHJ (square?) isexactly
egual to the diagonal of square ABGF (the primary
square).

The area of square 2 isexactly twice that of the
primary square. (Thisisintuitively evident by the
larger square containing four identical triangles,
whereas the primary sguare contains only two.)

The side of asquareiscalled itsroot (/). The
sideof the primary square (squarel) is /1, and
that of square 2 isJ2.

The diagonal of square 2 isequal to 2, exactly
twice the side of the primary square.

Thisrelationship can be written as.

root root 1 J2
but it can also be considered:
root diag 1 /2
oot Tng B 2
root diag 1 \/2

dlag root’ 7_

These relationshipsseem to be alogical paradox,
but if the reader studiesthe drawing he will find
they are geometrically true. Even as the squares
increasein size, their root-diagonal relationships
remain proportional identities.

Drawing 1.4. Repeat the process of Drawing 1.3.
With centreJ swing an arc equal to the side of
square 2. Extend the sides AJ and HJ until they
intersect thearc at K and M. Draw square 3,
MKHA. In asimilar manner construct squares

4, 5, etc.

The relationship of thesideto the diagonal of
each square, and of each squareto the next larger
square, isidentical to that of square 1 to square 2.
This can be written as.

12 22J244J2
B Al Ay 8

or, in genera terms,

abe.degqye

bdef

Thistype of progressionis caled a'geometric
progression', where the numerator, when
multiplied by the denominator of the second
relationship isequal to the multiplication of the
numerator of the second relationship by the
denominator of thefirst relationship. Thislaw of
cross multiplication between sets of numerators and
denominators holds true for any ratiosin the
progression, whether in sequenceor not.
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Drawing 1.4. Repeat the processof Drawing 1.3.
With centre] swing an arc equal to the side of
sguare 2. Extend thesidesAl and H until they
intersect thearc at K and M. Draw square 3,
MKHA. In asimilar manner construct squares
4,5, etc.
The relationship of theside to the diagonal of

A €achsguare, and of each squareto the next larger
square, isidentical to that of square 1 to square2.
Thiscan be written as:

1.J2 2 242 4 42
J2 22274 a2 8

or, in general terms,

etc.

Thistype of progressionis caled a'geometric

G F progression’, where the numerator, when
multiplied by the denominator of the second
relationship isequal to the multiplication of the
numerator of the second relationship by the
denominator of thefirst relationship. Thislaw of
cross multiplication between setsof numerators and
denominators holdstruefor any ratiosin the
progression, whether in sequenceor not.

Drawing 1.3. Within square ABGF draw diagonal
AG. Using the same method asin Drawing 1.1
construct aline perpendicular to AG at G. With B
as centre and BA as radius, swing an arc of at least
half of acircle to determine points H andJ. Using
the same method asin Drawing 1.2, complete the
square AGHJ.

The side of square AGHJ (square 2) isexactly
egual to thediagonal of square ABGF (the primary
square). _ :

The area of square?2 isexactly twice that of the : ' p
primary square. (Thisisintuitively evident by the s e
larger square containing four identical triangles, - _ X : s \
whereas the primary sguare contains only two.) : i

Thesideof asquareiscaleditsroot (/). The ' _ v
sideof the primary square (squarel) is,/1, and - i
that of square 2 is J2. 2 ) 3

The diagonal of square 2 isequal to 2, exactly ¥’ Vg b
twice the side of the primary sguare. . ; TS

This relationship can be written as:

root.root. 1 .y/2 4 53
dlag dlag 7_ 2 : N
but it can aso be considered: e i /

root diag 1 /2 b\
root diag” 7_ 2 _. o
root diag 1 ../2
diag’root”?ﬁ' 2
These relationshipsseem to be alogical paradox,

but if the reader studies the drawing he will find

they are geometrically true. Even as the squares
increasein size, their root-diagonal relationships
remain proportional identities.

1.4 N 3
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Drawing15. This representsa variation of the
previous geometric progression, but extended in
the opposite direction of diminution. Given sguare
ABCD, draw the diagonalsDB and AC. With B
and C ascentres and radius EB equal to half the
diagonal, swing two arcsintersecting at F. Draw
line EF, intersecting the sides of square 1 at G.
With B and F as centres and radius GF, swing two
acsintersecting at H. Draw square BHFG (sguare
2). Repeat this process, constructing squares which
progressively diminish according to the geometric
progression, 2, 4, 8, 16, 32 etc.

In both examples the square and its diagonal
express the creation of Two from Unity (the
initial square), and a consequent proliferation of
number through a geometric sequence.

Thesquare divided by itsdiagona provides an
archetypal model for geometric proportions and
progressionsof thistype, that is1:J2: :J2: 2,
where each term (or ratio) is multiplied by a
congtant valuein order to achieve the next termin
the progression. A fixed, proportional increaseor
rate can be the generative pattern for other
infinitely expanding geometric progressions, for
@(ample,lt\/?)::\/3:3, or1:3::3:9::9:27 ... etc.

(seep. 35). In this geometric demonstration of the

relationship between proportion and progression
we are reminded of the alchemical axiom that
everything in creation isformed from afixed,
immutable component (proportion) eswell asa
volatile, mutable component (progression).

The relationship between the fixed and the
volatile (between proportion and progression) isa
key to Sacred Geometry: everything which is
manifest, beit in the physical world or in the
world of mental images and conceptions, belongs
to the ever-flowing progressionsof constant
change; it isonly the non-manifest realm of
Principles which isimmutable. Our scienceerrsin
attempting to attach fixed, absolute laws and
definitions to the changing world of appearances.
The history of science shows us perpetually
discarding or revising one world model after
another. Because of the disturbingly unstable
quality of scientificknowledge, not only our
physicists, but also our philosophers, artists and
society as awhole have become relativists. But the
unchanging, generative principlesremain, and our
contemporary rejection of them istaking place
only because we have sought for the permanent in
theempirical world instead of initstrue abode, the
metaphysical.




Commentary on
Workbook 1

In Drawing 1.3 we witnessed the division of Unity through the drawing of the
square'sdiagonal. The sideof the original square, called its'root’, isgiven the value
of 1 sinceit is thefirst or primary unit. The area of this square is also 1 because
1x1=1 Thesimpleact of drawing the diagonal hasgiven riseto 2, not because the
square has been divided in half, but because square 2 isimplied, since the diagonal of
square 1 isthe root of square 2, and square 2 is exactly double in area to square 1.

The reader may justifiably wonder why, having arrived a the symbol of the
square, we must further consider the square built on its diagonal; for that matter,
why consider this diagonal at al? This requires that we define the cause-effect
relationship as seen i n contempl ative geometry. Once thefour-cornered sgquare has
been drawn, one hasimplicitly al that is necessary to draw the square's diagonal
lines. Moreover this diagonal line (like any straight line) isimplicitly the side or
root of asquare. In other words, we are obliged to think through or make explicit
that which isimplicit in any geometric figure. A form is a geometric system and
like any system, biological, chemical or other, it must be seen in the unfolding
continuum of its components in their cause-effect relationships. The movement
from implicit to explicit is similar to that from cause to effect. It isonly in the
arbitrary mental world that cause can be separated from effect, whilein the natural
world they are inseparable: a cause is not a cause unless it has an effect. If we
carry thislogic further we seethat thesquare surfacealso only existsin acontinuous
relationship to acubic volume, of which it formsone of the Sx faces. In contempla-
tive geometry the attempt is always to follow the complete movement from the
purely abstract, two-dimensiona world of line, then plane, asit becomes explicit
in the actual world of three-dimensional volume.

To return to our square, two paradoxes have been reveded in the act of its
division by thediagonal. T hefirst liesin the uncanny coinciding of thetwofunctions
of root and diagonal in the geometric moment of the square root of 2. The same
line unit is both root and diagonal, the paradox ofsameness and difference. This
simultaneity of function yields three seemingly contradictory yet geometrically
true relationships:

root .diagonal root diagonal root  root 1 '\/2
diagonal . root root diagonal diagonal " diagonal ~ \J2" %

Thesecond paradox liesin thefact that the half (the square halved by thediagonal)
produces the double, as in the generation of musica tone and in the mystery of
biological growth from cellular division.

Thesguareroot of 2 isan irrational function and auniversally applicablerelation-
ship. Since everything in the natural world undergoes change, this root, being
invariant, is by definition supernatural or supra-rational, that isto say it isasymbol
of the archetypal realm. The Pythagoreans are said to have referred to the incom-
mensurable numbkrs as 'unutterable’. W e can be assured that it was neither secrecy
nor puerile piety which led them to so designate them. It was, on the contrary, the
keen discretion of an intellect aware of and maintaining a relationship between
Number and cosmic redlities.

Drawing 1.4 shows how the creation of 2 leads to endless proliferation through
the geometric progression a: b::b:e, etc., or, expressed numerically, 1:2::2:4::4:
8::16:32::32:64, etc. No matter how vast the numerical relationships become,
this proportion a:b::b:c remains unchanged. This progression can extend toward
diminution as well astoward vastness through a bisection of the square, concurrent
with a numerical expansion through the power of the diagonal of the square. The
square root of 2 thus representsthe power of multiplicity which can extend itself both
towards unlimited expansion and towards utterly minute finiteness. This figure
perfectly representsthe growth pattern of cellular fission in living organisms. Not
only number but form proliferatesfrom the division of Unity.
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When we speak of rootsof squaresand roots of cubesweare using avery ancient
designation which associatesthis mathematical function with the vegetal root. The
root of a plant, likethe mathematical root, iscausative, theformer being embedded
intheearth, the latter embedded in the square. The visible growth of the plant, its
proliferationinto specificity, depends upon the'root for stability and nutrition. The
plant root nourishes because it is able to break down (divide) the fixed, dense
minera constituents of thesoil into compounds which the plant can transforminto o
itsown tissue. In thevital sensethe geometric root isan archetypal expression of the EQ&SHPI(IJ'SJItousl 12 rela-
assimilative, generating, transformative function which is root. Like the vegeta . .
root, the rootgof ZContgi ns the power of nature which destroysin order to prc?gress the design f)f this Idamic
(it severs the initial square) and it also contains the power which instantaneously ?&% %‘ﬁsa‘ﬁo"";o‘fgg:; é?t‘g';
transformslinto2. Theplant growsprogressively out of a previousbreaking down, honey beé)




The root grows by the con-
stant division of its square
shape. Theroot cdlsare a
powerful metaphor for the
principle of integration and
transformation. Geometric
contemplationisfounded on
theidea that natural forms
areto be understood as sym-
bols revealing metaphysica
archetypal principleswhich
guide and control universal
evolution. The root contains
an incredible power of
growth; roots have been
known to burrow over 160
feet through desert sand in
order to reach water. A
singletuft of rye grass may
have over a billion root
hairs, which laid end to end
would extend for 350 miles.
Roots aggressively hunt and
battlein competition for
water, air and minerals. They
must constantly secrete acids
to dissolve mineralsto pro-
vide nourishment and Ero— .
tection for the plant. The
root isasymbol for the law
of sacrificein nature, for,
like a mother, its effortsare
not for itsown benefit but
to uplift the plantin its
movement toward light.

The morphic similarity between lightning
and the root of a plant is also functionally
accurate. Science now speculates that early
in earth’s evolution horrendous lightning
storms in the atmosphere provided ener-
getic ultra-violet light which transformed
methane, hydrogen, nitrogen and carbonic
gases into the proto-molecules for organic
compounds. These molecules were depo-
sited by torrential rains into the primal
seas out of which life arose. Once again
the ‘root’ functions as a transformative
principle which supports the uplifting
propensity which we call life.

but there is no rational theory which can explain how aflower or a sguash can
spring forth from a tender, narrow stem, like the explosion of one square out of
another. Thisisa transformative power existing a priori in the causal root.

Theroot principleisexpressed in our bodiesin theintestinal function, whichisa
transformation of food substanceinto energy. It isagain expressed in the convolu-
tions of the brain, which is related to the intestine in that it transforms crude,
amorphous mental stuff into reason and understanding. The phallic or procreative
power isimplicit in theroot, and thesexual function aswell asthedigestive function
actsto root usin the physical world. W e can seein the ancient agrarian practice of
erecting stone monoliths, the phallic, mineral roots of the earth, the function of
attracting downwards the fertile, cosmic ambiance. On the other hand, lightning
isthe root of thesky, transformingcarbon and nitrogen into compounds assimilable
for plants.

If wedividethefull height of the human body into the harmonic divisions of the
squareroot of 2, calling thetotal height unity, welocate the vital centrecorrespond-
ing to what theJapanese call hara (belly), asubtle physical centre, just below the
navel. Thefigure will measure2—./2 from the solesof the feet to the navel centre,
and \/2—1from the navel centreto the top of the head. In Zen practice thiscentre
isassociated with a meditational technique of rooting, involving an intensification

" of the powersof physical self-control and self-transmutation. Tantric teaching in

India, on the other hand, seeks to elevate this serpent or root so that it lends its
energy to the higher, transformative glandular centres. The Chinese tradition.
speaks through Lao-Tzu, who said something like the following (my paraphrase):

Do not fear the ageing of the body, for it isthe body's way of seeking the root.
T oseek theroot isto return to thesource, and to return to the sourceisto pursue
one's destiny. And to pursueone's destiny isnoble, and nobility isfull of courage,
and the courageous are those who seek to fulfil the spiritual goal behind al forms.
So to seek the root isto pursue this goal.

Thesquare root of two is the geometric function which represents the universa
metaphor of the root, and the root representsthe principle of transformation. This
moment of transformation is everywhere before us, in the roots of plants trans-
forming mineral into vegetal, in theleavestransforming sunlight intolive support-
ing tissue, in rock and stone being weathered and worn down into molecul ar gases
and liquid, liquid into gas, gas into solid, light into heat, heat into mechanical
movement; in the germination of aseed. Shellfish convert phosphorus and sodium
into their calcium shells*; the assimilation of food supports the creation of mental
andspiritual experience. Everythingisinastateofdigestion, assimilation, transmuta-
tion. Thistransformation goes on in every passing moment as well asin the long

* For adevel opment of the theory of low-energy transmutation of elementsin
living systems see Biological Transmutations by Louis Kervran, Swan Books, 1976.



From one cdl to two thereisa cycle of change, in eight phases
with seven intervals, analogousto the musicd octave, or the
spectrum of light. Seven symbolizessuch cydes, the lunar
month, a perfect exampleof graduated phases within a con-
tinuous process, isdominated by seven and its multiples. Seven
relates more to processthan to form, o thereisno smple,
natura way to draw aheptagon from acircle.

The functional pattern of the human nervoussystem isdso

sevenfold. From bottom of diagram: 1 Intrasegmental reflex:

responselimited to segment stimulated. 2 Intersegmental

reflex: impulse carried by association neurones to neighbouring

segments, causing co-ordinated muscle response. 3 Equilibra-

tory control: automatic balancing reactions. 4 Synergic con-

trol: automatic co-ordinatingcontrol of muscular actions.

5 (@) Auditory and (b) visud reflexes: automatic responses to
noise or flashes of light. 6 Automatic associated control

of complex muscular actions. 7 Voluntary and inhibitory con-

trol: choice of regponses based on memory of pagt experiences.

aeons of evolutionary cycles. Transformation is the ubiquitous condition of the
worlds, and their evolution from mineral to plant to animal, kingdom emerging
out of kingdom, volume forming itself out of the converging vector extensions of
a preceding volume (see p. 72). There is periodicity, rhythm, oscillation, pattern,
frequency, all measurablein time and space units. Thisis the genesisof sequential
appearances, but the moment itself of transformation, from one state to another,
from one quality of being to another, from one form or level of consciousnessto
another, isalways aleap, ajump, an incomprehensible velocity, asit were, outside
of time, as when one cdll dividesinto two. If we approach life or evolution with
only the sequential intelligence, only the rational, measuring facility, the redlity of
genesswill alwayselude us. Thistransformative moment isall that really exists; the
phenomenal worlds are a transitory reflection. They are the past and future of this
one ever-present eternity, the only possible eternity without duration which isthe
present moment.

In summarizing what we have observed in Workbook 1, let us philosophically
rasesquarel to represent the principle of Unity, or that quality of absolute Unity
whichisrepresented in thefinitenessof the squareasaunit, an individual, awhole-
ness or asystem. Square 2 can be likewise extended to represent Duality, and the
power of proliferation that is multiplicity. When one becomes two, we have
automatically the potential of endless multiplicity through progression, as we have
seen. Thus the extreme, essential polarity of the universe, Unity and Multiplicity,
is perfectly represented and observable in the simple drawing of the square and its
diagonal.

Le usnow extend thisenvisioning of thesimple, incommensurable root powersas
geometric metaphors for the supra-rational moment of transformation to include
not only the square root of 2 but aso the square roots of 3 and 5, as has been done
in dl the known traditions of Sacred Geometry.

Transformation can be seen to occur by means of three general processes. the
Generative, symbolized by the squire root of 2; the Formative, symbolized by the
sguareroot of 3; and the Regenerative, symbolized by the squareroot of 5, and its
related function of phi ¢, the Golden Mean (to be discussed in Chapter V).

Thesquareroot of 3 appearsin two major geometric configurations, and each of
these demonstrates in a different way itsformative character. The primary one,
known as the Vesica Piscis (literaly, a bladder [vesica] which when filled with air
wouldbein theform of afish[piscig]), wasthe central diagram of Sacred Geometry
for the Christian mysticism of the Middle Ages. It is constructed by drawing two
equd circlesso that the centre of each lieson the circumference of the other. The
second configuration in which'/3 appearsis that of the cube cut by itsdiagonal.
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One of theways to view the Vesca Piscis iS & arepre-
sentation of theintermediateream which partakes of
both the unchanging and the changing principles, the
eternal and the ephemeral. Human consciousnessthus
functionsas the mediator, balancingthe two comple-
mentary poles of constiousness.

Workbook 2

The /3 and the Vesica Piscis

i lto 1: 1 i
PSS i e Bt Rrough the cube. Sides EBand

FB=1, and EF and DF ='J2. Thereforethe diagond
EB of both the plane and the cube equals /3.

with the figureabove). Draw diagonal CA. Draw a
line perpendicular to CA at point C (see Drawing
1.1 for method). With centre C and radiusCD
equal to 1, swing an arc cutting thislineat E.
(Notethat thisoperationis aso illustrated by the
dotted arc on side EGCD of the cube above.)

Asthedivision of Unity symbolized by the
two-dimensional square yields the\/ 2 function, so
the division of Unity symbolized by the cube
(representing three-dimensional volume) yieldsthe
/3 function.

Dr awi ng 22. The construction of the Vesica
Piscis. Draw acircle of any radiusabout any

centre A. At any chosen point on the circumference
of thiscircle, B, swing another circleof equal

radius.

Astheinitial circle (Unity) projectsitself
outward in a perfect reflection of itself thereisan
area of overlap defined by the two centres (points
A and B) and the intersection of the two
circumferences. This area and shape is known as the
Vesca Piscis.

Drawing 21 Draw square ABCD (it isshown
here at a30° angle so as to be visually comparable



Drawing 2.3. Geometric proof of the /3
proportion within the VesicaPiscis. Draw the
major and minor axes CD and AB. Draw CA, AD,
DB and BC. By swinging arcsof our given radius
from either centre A or B wetrace along the
vescato points C and D, thus verifying that lines
AB, BC, CA, BD and AD areequal to one
another and to the radius common to both circles.
We now have two identical equilateral triangles
emerging from within the Vesica Piscis. Extend
linesCA and CB to intersect circlesA and B at
pointsG and F. Lines CG and CF are diameters of
the two circles and thus twice the length of any of
thesides of the triangles ABC and ABD. Draw FG
passing through point D.

By the same method as above, we can prove that
FD and GD are dso equal to the sides of the

trianglesABC and ABD.
IfAB=1,thenDG= 1, CG= 2 and by the
Pythagorean Theorem (aZ +h? = ¢?) the major axis

CD = /(CG*-DG?) = 3.

Drawing 24. Geometric construction of the.\/3
Rectangle. From point 0, the centre of the Vesca
Piscis, draw athird circlewith aradiusof 1 and a
horizontal axis bisecting dl three circlesand
cutting the third circleat E and F. With points E

and F &s centres, swing arcs with compass
unchanged, cutting the new circleat pointsH, I, J
and K. Draw the root 3 rectangle HIJK enclosing
the Vesica

Hl = OI=radiusAB=1
HK=CD=./3

W e ey

\
| e

e BT 2.4
Drawing 2.5. Construction of the hexagon from
the Vesica Piscis. With our Vesca ABCD, swing an
arc from C ascentre and original radius1 = CB,
cutting the second circleat E. Repeat with D as
centre cutting the circleat G. Repeat again with
either E or G ascentre cutting thecircleat F.

Draw hexagon BCEFGD.

\

Y
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There are few figures which carry so much meaning as the simple Vesica. Keith  Commentary on
Critchlow hasexplored thisform with great depth and sensitivity in hisbook Time Workbook 2
stands Still, and in the exposition of the geometry of Chartres Cathedral in his

beautiful film, Regjections, so | will consider here only afew of its symbolic inter-

pretations.

Theoverlapping circles— an excellent representation of acell, or any unity in the
midg of becoming dual - form afish-shaped central areawhich isone source of the
symbolicreferenceto Christ asafish. Christ, asauniversal function, issymbolically
this region which joins together heaven and earth, above and below, creator and
cregtion. The fish isalso the symbolic designation of the Piscean Age, and conse-
quently the Vesicais the dominant geometric figure for this period of cosmic and
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The variations on the symbol for the zodiacal sign Pisces
relateit to the vesica

The successon of polygons as they arise out of the scisson of unity.
As unity, represented by the circle, salf-divides, its centre becomes the
duality of points A and B. Theline AB naturally unfoldsin the equi-
lateral triangle (thus, al things being dual by nature are 3 by prin-
ciple). Asthe equilateral triangle unfolds outwardsit successively
definesthe sidesof the square (4), the pentagon (5), the hexagon (6),
the octagon (8), the decagon (10) and the dodecagon (12).

T o construct thisfigure, draw the originating circlesforming the
Vesica Piscis, then draw the additional circlesas shown. Various points
of intersection when projected will define the verticesof the various
polygons (shown in coloured dotted lines). The black dotted lines
indicate further points of concordanceand help define more vertices.
The coloured dotted linesindicate the location of the pentagon, since
thisisnot an obvious connection of points (see Workbook Drawing
2.6).

This drawing of growth even suggeststhe tree. The vesca can repre-
sent the seed. From its germination spring forth the coloured circles
(theroot) and the polygons (the germ, giving riseto the branches).
The /3 contained within the Vesica Piscis is the formative power
giving rise to the polygonal ‘world'.

o "=,
X i) e g b

Christ within the vesica
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human evolution, and is the major thematic source for the cosmic temples of this
agein the west, the Gothic cathedrals.

Jesusas the centre of the Vesca carries the idea of the non-substantial, universal
‘Christic’ principle entering into the manifest world of duality and form. The
Piscean Age has been characterized as that of the formal embodiment of spirit,
manifesting a deeper penetration of spirit into form, with a concurrent deepening
of the materialization of spirit: the Word becomesflesh. Thus the square root of 3
islinked to the formative process, and this connection isfurther clarified when one
observes the relationship of the Vesica and the square root of 3 to the hexagon,
which is the symmetry of order for the measure of the earth, the measure of time
(through the 360° of the Great Circle of the heavens), and adso the basic formation
of mineral crystals, especially of the carbon bonding patterns which allow for the
formation of al organic substances. T o regard this principle of formation from a
morestrictly geometric point of view, wefind that While\/2 divides thesurface of
thesquare, the \/3 divides the volume-form of the cube, and we should recall that
everything in the created universe is a volume. The formation of any volume
structurally requirestriangulation, hence the trinity isthecreativebasisof al form.
Thecubeisthe most elementary symbol of the manifest (volumized) formal world.

The Vesicaisaso aform generator in that all the regular polygons can be said
to arise from the succession of vesica constructions.

The roots of 2 and 5 can dso be derived from this cosmogram of the Vesica,
because there is no synthetic symbolization of Unity which does not evokeall the
major principles(seep. 37): asthe Koran says, 'There isno god whichisnot al gods.
But the Vesica emphasizes the /3 with the rich texture of contemplation that this
symbol evokes.

Therdationship of thesmdler axisto the
larger axisof the Vedca Piscis in progressve
growth visualy demonstratesa geometric
progression:

axis 1 axis2 axis3 _ 1 /3 3

axis2” axis 3 axis 4 73 3 Wj

The plan of the Chapel of St Mary at Glastonbury based on the
system of \/3. Drawing by Keith Critchlow, from Glastonbury,

a Study in Patterns (Research Into Lost Knowledge Organization,
London).
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Workbook 3

The \/ 5

Drawing 3.1. Generating the /5 rectangle from
the1:2 rectangle. Starting with adouble square
ABCD, hisected at EF: with centre G and radius
GA, swing asemicircular arc intersecting the
extended dividing lineEFat H and K.

HK =./5. MLKH isa./5 rectangle.

———
-
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3.2

|

| Drawing 3.2. The ,/5 and the pentagon. Draw a

! circle, with itssemicircleinscribed in adouble

| square rectangle asshown. Extend the dividing line

} of the double square to complete the two cardinal

! . axes, XX"' and YY' of the circle. With centre A and
i ' radius AY(=,/5/2) swing an arc to B. With centre
|

: Y and radius YB swing an arc to cut thecircleat C
| . | and D. With centres C and D and compass
i T = - — T W | unchanged swing two more arcs cutting the circle
! v . a EandF. Draw pentagon YDFEC.

These geometric demonstrations reveal the
relationship of /5 both with the number 5 (as
the square of ,/5) and with the fivefold symmetry
of the pentagon.

The appearance of the three sacred rootscan
be summarized in thissmple diagram. These
threeroot relationshipsare dl that are neces-
sary for theformation of the five regular
(‘Platonic’) solids which are the bassfor all
volumetric forms. Also, 2, 3, and 5 are the
only numbers required for thedivision of the
octaveinto musica scdes We can then accept
these roots as atrinity of generativeprinciples.




o= \ The double sauare divided by a Sngle diagond

e forms two right triangles, eath having a base of 1
- ¥ gr_‘daggnhggm (aj;f)é Tomﬁ%c}tﬁhegeom?tncv?iueofthe

- | we t oreanformula
i ] \\ \ a?+b? =c2 In th)lls&'ase a:agi, b= 2, therefore

i - 12422 = 2 or 1+4 =5, 0 that the diagond = . /5,
e I e and the semi-diagond of a snglesquare= ,/5/2.
\‘J\
-
/*//
./
IP__.— /

It s;emsthat the dividing and transforming root powers must be seen at thesame Commentary on
timeas powers that bind and synthesize, as such principlesmust often demonstrate
two polgsof an opposition. Tsr?/e sguare root of SQransF/)ersestwo worlds, indicated Workbook 3
by the upper and lower squares, the world of spirit and the world of body. And all
the forms of bonding or the mediating principles between these cosmic extremes
we will consider as the 'Christic Principl€’. The ,/5 is the proportion which opens
the way for thefamily of relationshipscalled the Golden Proportion. The Golden
Proportion generatesaset of symbol swhich wereused by the Platonicphilosophers
as asupport for the ideal of divine or universa love. It is through the Golden
_ Divisonthat we can contemplate the fact that the Creator planted aregenerative
s=d which will lift the mortal realms of duality and confusion back towards the
image of God.
We ghdl examine the Golden Section and its ramificationsshortly. But first let
us look at the principle governing the progressionswhich result from the sacred /\
rootsof 2, 3, and 5.

k%

The two principal elements of sacred geometry, circle and square, in the
act of self-division give risc to the three sacred roots. The roots are con-
sidered 25 generative powers, or dynamic principles through which forms
appear and change into other forms.
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of the sacred 3, 4,
5triangle by the crossing of

showSirdiReab A 2
proof. Thisdiagram demon-
strates the relationshipin
Sacred Geometry between
process and structure. The
Irrational roots, such asthe
/5, aresymbols of pure
archetypal processes (genera-
ton, fugon flraa':fnrmation,
etc.), while the fixed
number relationships are the
structures which emergeto
symbolize these process prin-
cples In thistigurethe
crossing of two Irrational
lines (,/5/2) producesthe

3, 4, 5 Pythagorean’
Triangle, thefigure upon
which rests the rationality of
our mathematical thought.

Alternation

We have emphasized the fixed, invariable quality of the incommensurable root
relationshipsto Unity asthey appear in geometric figures. Thisisanalogous to the
stabilizing role that the root function plays in the growth of a plant. But the root
also isthe generator of change in the continuum of the ever-moving, irreversible
phaseswhich are a part of organic life.

Because the ancients thought as geometers there was for them no separation
between geometry and natural scienceor cosmology or theology. The conformity
of mathematics to the natural laws of geometry led directly to one of the major
philosophical premisesof ancient thought, that of aternation. In thischapter we will
examinehow ancient methodsof cal culationreveal and rely upon thisuniversal law.

Ancient mathematics had no decimal system with which the numerical equiv-
alency of theincommensurablesquare root of 2 (1.4142135. . .) could beindicated.
Thiswas morethan alimitation in their notational system; theideaof anirrational
number such asthis was to the ancient geometer alogical absurdity. To him the
essence of number was astate: tangible, fixed, measurable. Ratio, the Latin root of
‘reason’, also means 'measure’; an irrational number was an unacceptable con-
tradiction.

Thetwo typesof numbers, rational and irrational, represented two completely
different statesof being. Thewholenumberswererelated to manifestationand were
the terms to be usedin calculation. Every aspect of the phenomenal world wasseen
to be afixed, instantaneous moment caused by the interaction of complementary
components, a moment trapped between light and dark, life and death, day and
night, between formation, disintegration and reformation. An arrested formation
was epitomized in ancient geometry by the Diaphantine triangle, which isaright-
angled triangle with all three sides equal to whole numbers, such as the 3, 4, 5
triangle. This latter is traditionally called the Sacred Triangle, 'sacred’ meaning
fixed or permanent, thussymbolically related to the fused sacral bonesof the spine
which make possible the stable, seated posture.

On the other hand, theirrational roots symbolize the constant, creative process
of acting and reacting energy. Thisimmeasurable gestating force emanates from
the incomprehensible Unity. That which is comprehensible is no other than a
momentary limitation of this One, indefinable Being into a definable moment:
'‘Necessarily, then, al that is definablearisesout of an IndefinableAll.’

I:-....- =
1
1

e S L

Dedgnof a
fromgthe Lir?c{;}gs‘eame
Gospels(c. AD 700)
with proportions
besd on the 3, 4, 5
triangle.




But the reverence which shaped the ancient mathematician's thought did not
preclude the use of these principlesin calculation. In severa pre-Euclidian mathe-
matical textsamethod isgiven which allowsfor the expression of theseroot powers
asasuccession of whole number ratios. These ratiosemerge in such away that they
go alternately above and below theincommensurable root value. In addition to the
dternating pattern, these successive ratios approach nearer and nearer to the root
value with each alternation. Expressed in this way, the roots retain their dynamic
or 'process quality and at the same time reveal the Principle of Alternation.

Theon of Smyrna, asecond-century A D Platonist philosopher and mathematician,
in his book The Mathematics Usefu! for Understanding Plato, transmitted a demon-
stration of what are called the latera and diagonal numbers. | will include here
Theon’s compl ete rhetoric on this problem, which on first reading will seemlike a
non-sense puzzle. Yet if one follows the numerical and geometric procedure the
confusion will disappear and at the same time the technique of calculation will
become clear together with its philosophical implications.

Theon begins this demonstration with a square as unity, which he declares to
have both asideand adiagonal equal to the value of 1. Thisdescription indicatesan
esoteric significance, because the square with side and diagonal both equal to 1is
to our mentality an absurdity. But it conforms to a mystic fidelity to the sense of
Unity held by the ancients, for which all aspects or differentiations, be they the
principleof the side of the square or itsdiagonal, are as one and equal to one when
contained in the original unity. We shall see when we come to discuss the spirals
that other numerical progressions aso necessarily begin with this double 1; its
usefulnesswill become apparent, if for amoment we follow Theon and useit.

Here is Theon’s demonstration, which will be followed by the same concept
rendered geometrically :

Just as the numbers havein power relationshipswith triangles, tetragons, penta-
gons and other figures, so dso we find that the relationships of lateral numbers
and diagonal numbers are manifested in numbers according to the generative
ratios, because these are the numbers which harmonize the figures. Therefore, as
Unity is the principle of dl figures, according to the supreme generative ratio
[that is the ratio of 1 to 2], likewise the relationship of the diagonal to the side
findsitself within Unity. Let ussuppose, for example, two unities, one of which
isthesde and the other the diagonal, for it is necessary that the Unity, which is
the principleof al, bein power both the diagonal and theside. Let us add to the
ddethediagonal, and to thediagonal, let us add two sides, because what theside
can do two times the diagonal can do once.

Thissmply meansthat twice thesquare of the sideequalsthe square of thediagonal.
. He continues,

From then on the diagonal becomes larger than the side, for in thefirst side and
thefirgt diagonal, the square of the unity-diagonal will be one unity lessthan the
doublesquare of the unity-side, because the unitiesarein equal equality, but one
islessby one unity than the double of the unity. Let usnow add the diagonal to
theside, that is to say unity to unity, and the side will have the value of two
unities; but if we add two sdes to the diagonal, that isto say, two unitiesto the
unity, the diagonal will have the value of three unities. The square constructed
on d9de 2 is 4, the square of the diagonal is 9, which is one unit larger than the
double of the square of 2.

In thesameway, let us add to side2, diagonal 3. The side becomes 5. If to the
diagona 3weadd 2 sides, that is2 times 2, wewill then have 7 unities. Thesquare
congtructed on the side 5 is 25, and the one constructed on the diagonal 7 is 49,
whichisone unity lessthan the double of the square of 25. Again, if to the side



5 one adds the diagonal 7, 12 unities are obtained, and if to the diagonal 7 one
addstwo timesthe side 5, 17 unitiesare obtained, whose squareis 289, which is
one unity larger than the double square of 12 (288), and continuing thus, the
proportions alternate; the squares constructed on the diagonal will be sometimes
smaller, and sometimes larger by one unity than the double of the square con-
structed on the side, such that these diagonals and these sides will aways be

expressible.

Workbook 4

Alternation

ExpLANATION OF THEON’S DEMONSTRATION

W e begin thisdemonstration with a theoretical
relationship between a square and its diagonal, the
Unity (original square, the monad) with both side
and diagonal valued at 1. W e continue to generate
theoretical side to diagonal relationshipsfollowing
the pattern (given by Theen) of adding the
diagonal and side of square 1 in order to produce
the side of square 2 and adding double the side of
thefirst square to the diagonal of square 1 to
obtain the diagonal of square 2. The initial step and
the procedure may at this point sound absurd, but
accept it for the moment and you will see how it
works geometrically.

Add the value of the
| ,’;J S diagonal of square 1
i side = | to the side of Square
1linorder to

obtain the side of
square 2. 1t1=2

SQUARE A=}

Add the double of
the side of square1 to
the diagonal of 1 to
obtain the diagonal of
) square 2, that is
1+2=3.

SQUARE A-2

diag =3
ride =2

Thenaddthevalue

|

| of the diagonal of

I i square%@[% the s? deof

' ' square 2 in order to
- ) obtain the side of

¥ square 3: 2+3 =5.

SQUARE A-3

diag= 7
ride = 5

Next add the double
of the side of square 2
to the diagonal of
square 2 to obtain the
diagonal of square3:
3+(2x2)=7.

5

The sideto diagonal relationship of the
theoretical squareschangesfrom 1:1to3:2to
7:5. Square 4 will have adiagonal of 7t (2x5)
=17 and asideof 5+7 = 12.

T o continue this generation we follow the same
rule: add the value of the side of the squareto the
value of the diagonal which givesus the value of
the side of the next larger square, and then add
double the value of the sideto the valueof the
diagonal to give the value of the diagonal of the
next larger square:

Square 1 2 3 4 5 6

side 1 2 5 2 29 70
diag. (root) 1 3 7 17 1 9

The root to sderelationships, 2:3, 5:7,12:17,
29:41, etc. provide coefficients which by thefifth
expansion have produced a highly accurate
decimal equivalency to our presently utiIized.\/Z
(4129 = 1-414286 . . .). These coefficients oscillate
first above then below then again above, coming
closer and' closer to the perfect irrational state. This
clearly expresses, in addition to rhythmic
alternation, the concept of a movement towards
perfection as the manifesting aspects of growth
draw nearer and nearer to the causative root power.
The power of scission containswithin itsaf the
power of the return to the cause.



Square on Drawings4.1 and 42 The theoretical numerical
Lateral Double Diagonal diagonal progression of sideto diagonal ratiosis placed next
number Square square number number  Difference  to the geometric development to show graphically
how quickly the whole humber sequence

1 1 2 1 1 2—1 approachestheirrational .\/2 function. From the

2 4 8 3 9 8+1 given unity squarewith A ascentreand AA &

5 25 50 7 49 50—1 radius, swing an arc cutting the X axisat B. With

12 144 288 17 289 288+1 Y & centre and radius YB, swing asemicircle

2 841 1682 41 1681 1682—1 cutting the Y axisat B'. With B as centreand radius

BB swing an arc cutting the X axisat point C

This progression can be continued indefinitely, (5 units). With Y as centreand radius Y Cswing a

and the above table verifies Theon’s mysterious semicirclecutting the Y axisat C' to determine

assartion that the squareon the diagonal will square 3and itsgerm along the X axis. Repest to

dways be doubl e the square of the side, but draw squares4,5...

aternatively larger or smaller by one unity. The root of square 1 becomesthe germ of 2;

the root of square 2 becomesthe germ of 5; the
root of square5 becomes the germ of 12.
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Drawing 4.2, based,on Theon’s demonstration, isfrom Le Temple de I’Homme by
R.A. Schwaller de Lubicz, and it presents a growth pattern through the root of 2
by which all of nature proceeds. What is revealed here is a precise demonstration
through theroot of 2 of the Principle of Alternation, an alternation both in power
- theenergetic, causal pulsation of the supra-rational root — and also in theformal
oscillation of sguares produced by this power.

When welook back at our tableof root to side relationships, 3to 2,7 to 5, 17 to
12, 41 t0 29, we seethat coefficients are provided which, by thefifth or sixth expan-
sion, have produced aratio equal in accuracy to the presently used squareroot of 2,
and that starting the progression with side and diagonal equal was functionally
accurate. Each coefficient oscillatesfirst above then bel ow, coming closer and closer
to the perfect irrational state. Thisisabasic element in what is called Diaphantine
Mathematics, which sets up numerical progressions which can be seen as repre-
sentations of vibrational systemsin that a vibrating string also moves above and
below an abstract node or inexpressible still point. W e may more poetically con-
ceive of this asa model of the pulsation of Cosmic Life.

The Principle of Alternation has been a source of metaphysical and physical
wisdom in many great cultures of the past. Today we have become most familiar
with it in theTaoist philosophy through the widespread study of Zen Buddhism,
which owes much toit, and of the | Ching.

To the Pythagorean demonstration can be added R.A. Schwaller de Lubicz’s
marvellous insight of the germ. When the root, with its power of multiplicity
and growth and proliferation, is projected outside of the unity it formsin relation-
ship to 2 aremaining segment which, geometrically, behavessimilarly to the plant
germ. I'm referring here to the root principle which contains a power which
botanists call 'positive geotropism’, in other words, the power to descend, involve
and transmute from below. The germ, then, represents the power of 'negative
geotropism', or that which causes growth upwards and outwards - in other words
theentire ascent culminating in the new seed. These then are polarized, directional
opposites of the same power. If aseed is placed upside down the root will immedi-
ately direct itself downwards, while the germ carrying the stem will make the turn
and grow upwards. A Taoist teacher would say of thisthat all of lifeand theentire
universe progresses through alternation. The truth of every progression or evolu-
tion is rhythmic alternation and oscillation. Everything alternates towards its
opposite. Asfar asnatural and cosmic movementisconcerned, theonly inevitability

is alternation.
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measurable finite world

Commentary on
Workbook 4

If we make a diagram of the
pattern of Theon’s progres-
sion, which alternatesabove
and below, yet continuously
nearer to, an irrational cen-
tre, we will havea general
convergence wave pattern.
Computer andysisshows
that theseratios, after many
aternations, come to an
extremely close approxima-
tion to theirrationa root,
then gradually move away.
We have, then, a genera
convergence-divergence
configuration. The curve can
dso bedrawn to indicate
three dimensions, giving us
the image of aspiral with its
mirror reflection, the Taoist
image for the movement of
the great cyclesof time.

SOCOEOTO
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The principleof aternation is expressed geometrically
in the ancient Taoist symbol of yin and yang. The form
of thissymbol arises from two equal circles within the
larger circle, the diameter of each smaller circlebeing
exactlyl/2 that of thelarger. Theratio of the diameter
to the circumferenceof any circleisw; C/D =n.

At firg glance the symbol suggeststhat the division of
Unity (here taken as the large containing circle) isinto
two equal parts. Such a division resultsin astatic
equilibrium, without any possibility for growth. It isthe
asymmetrical division, as already demonstrated in the
1:/2 relationship, which creates proportion and thus
the progression into form which we cal growth. Later,
in the Squaring of the Circle, we will discover the
asymmetrical principle hidden within thissymbol. But
it Isimportant to note in this context that the circum-

fercnceof thesmaller cirdlesequals Dj2 xz = nD/2.
The sum of the circumferencesof the two inner circles
equals the circumferenceof thelargecircle (2xnD/2 =
nD). Thefiguresshow the continuation of thisinitial
division carried through into 4 and then 8 divisions.
This processof halving the circles can be carried on
indefinitely; and at any point, when the sum of the
circumferences of the smaller circlesis totalled, it will
il equa the original larger circle. This process can be
taken to the point where the wavy line and the diameter
become indistinguishablefrom one another, illustrating
the paradox of the diameter becoming equd to the
circumferenceof the same circle. Thus, like Theon’s
demonstration, thisancient diagram shows that at the
origin and end al differentiation merges towards
Unity.
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The universal dichotomy is expressed in every ger-
minating seed. The seed immediately dividesinto
root and germ. Thereisan alternation of function, as
the germ provides the nourishment until the root
begins to function, then the germ transforms into
the first leaves, leaving behind the seed shell, and t}
root takes up the nutritive work. This alternating
function of root/germ issymbolized geometrically
in Workbook 4 (drawing 4.2). where the root of
one square isequal to the germ of the next square
and so on in each successive square.

Thisfigureillustratesa comparison, which, likeal
comparisonsin geometric philosophy, isof athree
term proportional type: a:b::b:c. In this case, the
geometric root/germ is related to the universal roo
germ principle in the same way as this principle is
related to the botanical expression of root and gern
W e are geometrically exploring an analogical, pro-
portional thought, rather than followingsthe more
rigid, equational logic.

The numbers which emerge from the 3, 4, 5
'Pythagorean’ triangle provide beautiful symmetrie
for natural forms. This series beginswith a natural
expression Of the equilateral triangle and concludes
with a series of symmetries used as the inspiration
for ground plansin Renaissancearchitecture.



V Proportion and the Golden Section

F=18

A four-term disggnti nuous
proportion cen be represen-
ted graphicaly by smilar

triangles positioned on a
crosang of a horizonta and
diagond axis Toillustrate
the proportion
A:B:iEIF

or 16:24::12:18 =2/3

draw linesegment E= 12
and line A = 16 on the same
horizontal with ends tangent
at O. Rasea pe| icular B
fro;;l_tgqeenddoéig(jaA to
egtabli red propor-
tiona relgi])c/)nship tqu,Fi)ﬁ
thiscasg B= 24. Theratio
A:B=2/3. Draw adiagona
from the upper end of B
pasing through ©. This
diagona will dwaysinter-
sect with a perpendicular
dropped from theend of E
90 that linesegment Fwill be
in relation to E in the same
ratioasBisto A, thus geo-
metrically verifying that
when one hes three terms of
a four-term proportionitis
adways posshle to find the
fourth term.
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It wasthegoal of many traditional esotericteachingsto lead the mind back toward
the sense of Onenessthrough asuccession of proportional relationships. A propor-
tion isformed from ratios, and aratioisacomparison of two different sizes, quanti-
ties, qualitiesor ideas, and isexpressed by the formula a:b. A ratio then constitutes
ameasureof adifference, a differenceto which at least one of our sensory faculties
can respond. The perceived world is then made up of intricate woven patternsof,
as Gregory Bateson says, 'differences which make a difference. Not only thenisa
ratio a: b the fundamental notion for al activitiesof perception, but it Sgnasone
of themost basi ¢ processesof intelligencein that it symbolizesacomparison between
two things, and is thus the elementary basisfor conceptual judgement.

A proportion, however, is more complex, for it isa relationship of equivaency
between two ratios, that is to say, one element is to a second element as a third
element isto afourth: aistob ascistod, or a:b::c:d. It represents alevel of in-
telligence more subtle and profound than the direct responseto asimpledifference
whichistheratio, and it wasknown in Greek thought as analogy.

When we think with four elements, that iswith two different ratios, we locate
our thought within the range of manifestation, of the natural world, sincefour is
the number-symbol indicative of the finite, rational, measurable world of pro-
created form.

So, a: b::c:d isagenera formula of four related elements. The same thing issaid
numerically by 2:4::3:6. The Pythagoreans called this procedure of thinking a
discontinuous proportion of four terms.

When we further limit ourselvesto three terms, that is when we lift ourselves
one level to the realm of principles or activities (threeness), we find that the de-
termination becomes more exacting through the reduction of the number of
elements.involved. Thus, one element is to asecond element as the second element
isto athird: a:b::b:c. Here the extremes are bound together by a mean term, b.
The Greeks called this a continuous proportion of three terms, and this indicates a
decided shift in the symbolization of perceptual and conceptual processes. Nico-
machus and other Greek philosophersconsideredit as the only one which can be
regarded asstrictly analogos. Itisthe perceiver himself (h) who formstheequivalency
or identity between observed differences(aand c). The perceiver no longer stands
outside the comparative activity asin the four-term, discontinuous or disjunctive
mode, whichimagesthe perceived differenceas being separateratiosor distinctions.

Perhaps an example will be helpful here. Our experience of the world isdue to
our organs of perception being sensitive to variations of the wave frequency
patterns which surround and pervade our field of awareness. We distinguish a red
cup from a green tablecloth only because our optic nerves set up a brain wave
pattern which corresponds to the frequency patterns emanating from the cup and
tablecloth. The perceiver himsdf is then the indispensable bond in the registration
of these variationsin external frequency patterns, interpreting and distinguishing
them as objectssuch as the cup and the tablecloth.

Many philosophers speak of reaching a state of consciousnessin which one is
constantly aware of thisintegration and attunement between the apparent external
vibratory field and theinner field of perception. Thismodeof perceptual awareness,
which wefind comparabl e to a three-term, continuous proportion, wasreferred to
by Sri Aurobindo as'knowledge by identity’, and regarded as an important stage
in the processof spiritual development : whileacknowledging an external sourceof



experience we recognize that it is in a continual flow of relationship with our
internal faculties of perception and cognition, and it is this relationship, not the
external object itself, that we are experiencing. The objective world then isinter-
dependent with the entire physical, mental and psychological condition of the
perceiving individual, and consequently will be altered by changesin hisinward
condition. It is possible to become aware of drawing the external object out of the
totality of our inner space, thusfusing together the contemplation of self and world.

Is, then, a three-term proportion as close as we can approach the sense of unity
with proportional thinking? The response to this question is no, for there is one,
ahd only one, proportional division which is possible with two terms. This occurs
when the smdler tam is to the larger taem in the same way as the larger tam is to the
smdler plusthe larger. It is written a:b::b: (a+ b). Thelargest term (a+ b) must be a
wholeness or unit composed of the sum of the other two terms.

Historically this unique geometric proportion of two terms has been given the
name'Golden Proportion’, andisdesignated by the21st | etter of the Greek al phabet,
phi (¢), although it was known by cultures much older than the Greek.

There are two importantly different ways to consider this primary geometric
proportion in relation to Unity. Thefirst occurs when thelargest term (inthis case
(at b) is greater than 1 or unity. The second case occurs when the largest term
(at+ b equals unity or 1 (in formula a:h::b:1). Each of these givesriseto an im-
portant characteristic of ¢.

What we arefollowing in thischapter is essentidly a set theory description of all
the possible types of geometric proportions. W e have first isolated two major sets
of geometric proportions, thefour-term and the three-term. Within the three-term
continuous proportion we have defined a special sub-set in which the third termis
equal to the first term plus the second term, a:b:: b: (a+ b), so that actually only
two terms, aand b, are found in the three term proportion. Thisis called ¢, the
Golden Proportion. Thefact that it isathree-term proportion constructed from two
termsisitsfirst distinguishing characteristic, and is parallel with thefirst mystery of
theHoly Trinity: the Three that are Two.

In the first figure, two equal line lengths have been divided in such a way that
a:b::b:a+b, or bja=4. The first case shows a proportion in which the whole
lineis larger than Unity. Unity is defined as the segment b with the segment a,
an expansion of it, attached to it making the whole line a+b5. In proportional
thought there are no fixed quantities, only fixed relationships. The quantitative
vadue may shift but the relational configuration remains the same. Here we give
b= 1to assurethat the whole is more than unity, and is also arelational expansion
of unity.

First term=a
Secondterm=b=1
Third term = b+a = a+|

a b

RE

‘a+b

o=l R

There are numerous examples of this type of proportion, where the third term
(atbisgreater than one,intheg¢ progression asin thefundamentat \}2 proportion:

g b 1 a2 a_b
bat+l J2'1+1 batl 1

Thesetwo examplesare drawn from families of three-term geometric proportions
inwhich thethird term isarelational expansion of unity, and thereforelarger than

unity.

In order to represent a three-
term, continuousproportion
geometricaly we can usethe
theorem of Thaleswhich
dates that any angleinscribed
in asemicirdewill bea right
angle.

abubic

Draw linexy and fromiits
centre at O draw a semi-
circle with xy becoming the
diameter Of the semicircle.
Raseany lineH M perpen-
dicular to xy, terminatingat
the circumference. Connect
ints Mx and points My to

orm a right triangle xMy.
We have then

AxMy % AxHM
AxMy = AMHy
AxHm & AMHy

By the law of smilar trian-
deswefind that the perpen-
dicular M H is the geometric
mean term between line xH
and line Hy. Thereforethe
three-linesegments will be
the geometric representation
of a three-term continuous
proportion of the type

a:b::b:c

No matter where this per-
pendicularis raised on the
diameter, it will dways be
the geometric mean term
between the two segments of
the diameter.



at+b AN a+bs=1
N\ | ! | N\
I 1 : AN ] | |
a : b a + b a y b
The line congtitutesa First sz the wholeis more Soodcese the wholeis
wholeness, a unity. than one. equa to one.

In the second figure we shift the value of unity from the part to the whole,
s0 that its divisions must be less than 1. In doing so we will find the second and
completely unique characteristic of ¢ as the only geometric partitioning of Unity.
This manoeuvre of shifting value is typical of numerous problems found in the
oldest known mathematical textsfrom both Egypt and Babylonia, and wasabasic
technique of ancient mathematical procedure. In this case,

Firstterm= a= 1—b
Second term=b=1-—a
Thirdterem=a+ b=1

a.b
ST

b =ax1

b2=a

b=\fa

This algebraic formulation is fully demonstrated geometrically in Workbook 5.
Herewe have the root of aasequal to theroot of b*, so that aand barein relation-
ship to oneanother asaroot isto asquare. This necessitates that as the third term
inthegeometric proportion, a+ b= 1 must in thiscasebeasquare plusitsroot = 1.
¢ isthe unique division which fulfills this characterigtic: 1/¢+1/¢* = 1. Thiscompletes
the mathematical metaphor for the Trinity: 'Three that are Two that are One’. It
isthe ultimate reduction of proportional thought to the causa singularity.

If we once again use proportion asa model for the perceptual activity based on
the recognition of differences, we havein this unique Golden Proportion ‘within"
Unity acasewhere the perceived difference (that which we experienceasan object)
plus the perceiver of that object are symbolized as contained within a sustained
awarenessofan al-encompassingUnity,a: b::b: 1. Thisperceptual statecorresponds
to thegoal of dynamic meditation.

The Golden Proportion is a constant ratio derived from ageometric relationship
which, liker and other constants of this type, is'irrational’ in numerical terms. |
have therefore tried to avoid initialy presenting the Golden Proportion & a
numerical quantity, i.e. ¢ =1-6180339..., or ¢ = (\/5+1)/2, but instead have
demonstrated that it isfirst and foremost a proportion, not anumber, a proportion
upon which the experience of knowledge (logos) is founded.

In asense, the Golden Proportion can be considered as supra-rational or trans-
cendent. It is actually thefirst issue of Oneness, the only possible creative duality
within Unity. It isthe most intimate relationship, one might say, that proportional
existence- the universe—can have with Unity, the primal or first division of One.
For thisreason theancientscalledit 'golden’, the perfectdivision, and the Chrigtians
have related this proportional symbol to the Son of God.

Why, it may be asked, cannot Unity simply divide into two equal parts? Why
not have a proportion of one term, a: a? The answer issimply that with equdity
thereisno difference, and without difference thereis no perceptual universe, for, &
the Upanishad says, 'Whether we know it or not, al things take on their existence
from that which perceivesthem,' In astatic, equationa statement one part nullifies



the other. An asymmetrical division is needed in order to create the dynamics
necessary for progression and extension from the Unity. Therefore the ¢ propor-
tionistheperfect divisionof unity : itiscreative, yet theentire proportional universe
that resultsfromit relatesback toit andisliterally contained withinit, sincenoterm
of theoriginal division steps, asit were, outside of adirect rapport with theinitial
division of Unity. Thisisthe essentid difference between the division of Unity by
thesquareroot of 2anditsdivision by ¢, both of which aregeometrical proportions.
Asthe geometry of theformer shows, through the creation of \/2 weareimmedi-
ately propelled outside the original square (see Workbook 1). This marks the
beginning of an endless, ever expanding progression and proliferation, leading
further and further away from the original Unity. There is no possible way with
\/2 to have ageometric internal division of Unity. Thedivision by ¢, on the other
hand, givesa model of evolution which has asits goal the image of the perfection
of theoriginal Unity.

Progression by the Golden Division

%:é::%:%::%:l::l:¢::¢:¢"::¢2:¢3...etc.

Progression by the /2 Division

11y/2::4/2:2. . . ete.

To analyse these two progressions we should recall some basic ideas from the
grammar of our geometric language. A square figure, such as ¢2, represents the
first plane of manifestation, that of ideation or image where a notion first becomes
comprehensible. A cubic figure, such as ¢3, represents this same notion, idea or
ima%e in its manifest, physical, volumetric form. The inverses of these symbols
(1/¢*, 1/¢%) are the same principles contained within Unity; that is, they are frac-
tionsor internal parts of One, representing the preconceptual stages of theselevels
o manifestation. Let us remember aso that One is the symbol of God. The
Golden Division is the only continuous proportion that yields a progression in
which thetermsrepresenting theexternal universe(¢?, ¢3) arean exact, continuous
proportional reflection of theinternal progression (1/¢?, 1/¢*) — thecreative dream
o God. The /2 progression on the contrary isstrictly a procreative power, func-
tioning generatively only on the external plane.

Let usagain contrast the qualitiesof thesetwo geometric progressions ¢ and'\/z
as modds for evolution — progression being an apt analogy for the evolutionary
process - looking this time at the phase of evolution which moves from a meta-
physicd, proportional principle to the physical world. The Golden Progression
shows the possihility, not of a quantitative, statistical evolution (as with the'\/2
modd to which Darwinian adaptation conforms), but, instead, of an evolution
guided from within, an exaltation of theinitial qualitiesof Divineideation passing
directly from the abstract into the concrete or visible; where the manifest world is
animageof the Divine, areplication or son of God (Unity). TheGolden Proportion
represents indisputable proportional evidence of the possibility of a conscious
evolutionas well asof an evolution of consciousness.

SJohn wroteof the creative moment or original scission, 'In the beginning was
the Word' (or in Greek, logos, meaning a three-term proportion), *.. . and the
Word was with God' (the phrase 'with God' can aso be read 'in God') *. .. and

. theWord was God'. Looking closely at these three phrases one can see that they
intuitively describe the geometric implications of the Golden Proportion:

In the beginning was the Word,
And the Word was with[in] God,
And the Word was God.



Workbook 5

The Golden Proportion

We begin our search for ageometricdivision
which requiresonly two termsby using two
geometricideas which are already familiar: the
right triangleinscribed in asemicircle (Theorem of
Thales) and the \/2 (Workbook 1) whichin this
cazewill betheradiusof thissemicircle. Asshown
on p. 45, we can use/2 asradiusto givea
divison of linesegments, a, b, cinto athree-term
geometric proportion.

Or aw ng 5.1a. Taking square ABCD, project the
inner surfacedivisions by circular arcs onto the
square's linear base. From this base line we will
derive proportiona relationships. With C as centre
and radius CA, project baseline EG. Project line
CD in asimilar manner, giving line DF. Using the
geometric theorem that the angleinscribed in a
'semicircle (diameter EG) is a right angle; we join-
AE and AG and find three similar triangles:

AEDA = AEAG

NAEAG & AADG

AADG = AEDA

Therefore, a: b::h:g

andif 2="2

=~ thenb?=a
b c

Inthiscasg, ¢ = 2b+a, and a:b::b:2b+a.

a b
b'2b+a
The next logical step would be to try instead the

semi-diagond as the radius of the circumscribing
semicircle. Thisisconstructed as follows:

e
A la

as compared with gb—?—a

5.1b

IF
S 'S

Rotate the semi-diagona AX of square ABCD to
mark E and Fon the extended baseline. By
Thales,

ab::b:c.
c=a+b
hence, a:b::b:a+b

W ethen have the vaues:
sideof thesqguare AB=h=1

XA=-12

SN
ED—Q—T E

_ 5. T 51
DFHC-—T'FE—T

ks Looking at these values in a purely algebraic form,

E D C F
° C ADAF = A\EAD
The valuesshownare: — ED=a=,/2-1 a b
AB=b=1 DG=¢=2-./2 Therefore P
CA=,/2 2
. . and b= = a(a+h)
Draw ng 5.1b. We can seethat thedivision by the b2 = a2+ab

diagonal in Drawing 5.1a givesavauefor b
which is twice that of the desired relationship: we
have

In thisform it isevident that we have the only
possibledivision of a unit or wholeinto a three-



term geometric proportion which usesonly two
terms, an extreme term = a, and amean term = b.
This proportion was caled 'the divisoninto
extreme and mean terms and is the one named by
the Greeks¢ (phi).

Expressing this proportion asadivision of 1 or
unity, let b= 1.

Then, > =a’tab
isequal to 12 = a%+la
1=2a’+a

Insubstitutingh= 1, we havea’+a = 1. This
means that both a2 and a arefractionsof 1 and
must therefore be written in their inverseform:

tmaty

Dr aw ng 5.1c. Asour equation demonstrates,

a’+ afulfilsthe definition of the extreme and mean
divison of Unity. We can thereforesubstitutethe
Greek symbol ¢ for thisdivision:

iy I

o P

Le usnow observe thissameideain theform of
tangible geometric areas. (Graph paper is useful
here) If b= 1 then the original square equals

Unity. With D ascentre, swing arc EG. With C as
centre, swing arc FH.

1

A : B

5.1c -

G W —)

Project GJ parallel to DC, defining the
rectangle DCHG and square CFJH.

Area DCHG = 1X l

K

.1 1

¢ ¢ ¢

~ thus geometrically validating the only division of
Unity into extreme and mean terms in geometric

areas: DFJG = ABCD = 1.

«e.[.-n

Area CFJH =

5.1d .

Dr aw ng 5.1d. Adding rectangles DCHC and
CFJH we form the composite rectangle DFJC

with Sdes1/¢ and 1+1/¢, and area L. Therefore,

1 1

(1+¢) ¢¢ =1

Area DFJC = DF x DG: DF = ¥€@DRJC
DG

1/¢

but DF= +1

¢

So] ¢>=1-+-1

@

Dr awi ng 5.1e. Smceq‘a =1/¢+ 1, 9de AG of
rectangle ABHG = 111/¢ = ¢. Area ABHG =

1x¢=¢.
ABHG is a Golden Rectangle.

A B

5.1e

-



Drawing5.1f.

aea BKFC =1 x

L
¢

1

aea AK]IG=¢x¢=
But area AKJG = ABCD+ BKFC+ CFJH+ DCHG
a4 ¢)+ 1/¢*+1/¢)

S ©
[ S]

- V5
GH=GA *é—

—"/— ¢ or 1-6180339.. . . the

Nl‘\ u
0

1
FH_E

(4;) 1) (by substitution) Golden Proportion.
AK = _
area AKJ (2 ¢ ¢+1 Thus the Golden Rectangle JBFH arisesout of the
¢ =d+1 5
double square through its /5 rectangle. -
A B
5.1f X' Drawi ngs 5.3a and 5.3b. The relationship of ¢ to
/5 and the pentagon. From square ABFE
construct HK =,/5. With E and F as centresand
radiusFN, swing arcs HN and KN. With E and F
1 1 as centresand radiusFB, swing arcsto intersect
’ acsHN and KN at O and P respectively.
-9
HK = /5
D C F \/
: HE+FH = /5—1
1 1
. o? HE = FK = ‘/52_1

This demonstration was inspired by asimilar one J5+1
in Philosophical Geometry by André vandenBroeck. N = v
Drawing 5.2. Geometrically, the Golden
Proportion ¢ isinseparably related to the.\/s
function and the pentagon which we discussed in
Workbook 3. It will be helpful to follow the
geometry which emphasizesthisrelationship.Here
isthe method of generating the Golden Proportion
from the \/5 and the 1:2 rectangle.

Draw adouble square and extend the dividing
line EF. With G ascentre and asemi-diagonal GA
asradius, swing an arc intersecting B- at H.

5.3a

5
./
4}—-—1 A/ s‘_,\u-
//
s/
/
/
/
- // 5
/
s
{ //] ,f
-
s E ; *
H1 I
- _fg k | 1o
2
v@_? - ¥ g
5.2




With the compassit can be seen that the points
O, N, and Pplusthe two base pointsof the square,
E and F, congtitute five equidistant points.

Connect F, E, O, N, Pto form apentagon.

Thisconstruction revedlsan important
pentagonal relationship: theside of apentagonisin
relation to itsdiagonal as1: (5 +1)/2 or 1:¢, the
Golden Section.

Drawings5.4a and 5.4b. These two drawingsare
not essentid for one's understanding of ¢, but the
more enthusiastic readerswill find them useful.

Drawing 5.4a. Draw acircleand cross-axes. With
compass opening unchanged and with Sas centre,
swing an arc to intersect the circumferenceat 1 and
2. Join these points to determine the midpoint of
the circle's radiusat 3. From point 3 continuethe
construction as described in Workbook 3,

Drawing 3.3. When the radius equas unity, the
Sde of theinscribed pentagon, by the Pythagorean
theorem, equals. /(1T 1/¢?%) = 1.17557.

el

4

Drawing 5.4b. Draw diagonal EB and height AT.

. 'To determine numericaly the height of the

pentagon we haveright triangle O T C with base
TC = 1/2x 1-17557, that is half the side of the
pentagon — 0-587785, and the hypotenuse of
triangle OTC = OC=1, theradiusof thecircle.
By Pythagoras,

5.4b

OT?=1-0-34549 = 0-65451

s OROsc E
OT = ,/0-65451 = 0-80901 = >
Thereforethe height of the pentagon A T= 1.809.

We have provenin demonstration5.3a that the
relationship between the sdeof apentagonand its
diagonal is1:¢. In the casein which the radiusis
1 and thesdeis 1-17557 (Drawing 5.4a), the
diagonal = 1.175574 = 1-90211.

With aradius= 1 or adiameter = 2, the
diagona EB =,/(1 +¢?) = 1-90211 and the height
AT = 1.800.

The diagonal of the pentagon is the geometric
mean between the diameter of the circumscribing
circleand the height of the pentagon.

Diameter of the circleRS
Diagona of pentagon EB

Diagona of the pentagon EB

" Height of the pentagon A T
2 190211
190211~ 1800 >V

Theratio 18/19isof interest Snceit isone of the
ratios usad to define the semitone in music and is
aso theratio that determinesthe lunar and solar
year in theeclipsecycle. Theancient Egyptians
based their canon for the height of man on this
ratio, counting 18 unitsto the brow and 19 to the
top of the head.




Drawi ng 55. When theside ¢ the pentagon is
Unity,

—iley

el—

AB=1
EG=FB=1
EB = ¢p(1-618)
GB=¢—-1= 1— (0-618)
¢
C,I’=FG=1—l
¢
FG=£,(0-382)
_IG_GB
Butfa "A'E
1 1
G+—og=—
IS 57=3
1
thus JC x ¢ = —
JCx¢ >

T q—;g (0:236)

An excellent exerciseis to compute these sameline
segments, but starting with sside AB = 1:17557.

In thisWorkbook | have tried to encourage the
reader to experiencethe web of modulated
relationshipswhich surround the Golden Division,
¢. Along with the geometric demonstrations | have
given the modern algebraic and decimal forms.
Our argument is not to displaceour modern
techniques with the ancient geometric mode, but
to reground our numerical languagein the visua
and spatial world from which it arose.

The./5 and its double square rectangle
inevitably generate or disdosean agal
of proportionsassociaed with the Gol-

.— & Oen Mean or Golden Proportion.



Johannes Kepler, formulator of the laws of planetary motion, is quoted as saying,
'‘Geometry has two great treasures. one is the theorem of Pythagoras, the other
thedivisionof alineinto mean and extreme ratios, that is¢, the Golden Mean. The Workbook 5
first way may be compared to a measureof gold, the second to a preciousjews.’
There are grand philosophical, natural and aesthetic considerationswhich have
surrounded this proportion ever since humanity first began to reflect upon the
geometric forms of itsworld. Its presence can befound in the sacred art of Egypt,
India, China, ISam and other traditional civilizations. It dominates Greek art and
architecture; it persistsconcealed in the monumentsof the Gothic Middle Agesand
re-emergesopenly to be celebratedin the Renaissance. Although it pervadesmany
aspectsof nature from which the artistsdrew their inspiration, it would be wrong
tosay that one can uncover the Golden Mean throughout dl of Nature. Butit can
be said that wherever there is an intensification of function or a particular beauty
and harmony of form, there the Golden Mean will befound. It isa reminder of the
relatednessof the created world to the perfection of its source and of its potential
future evolution.

Commentary on

The Golden Divisonscontained in the penta-
gram are shown to determine the proportions
o thisancient mask of Hermes.

Because of the distortion of perspectiveinevit-
ablein a photograph, we can only roughly
indicate a few of the besic ¢ proportions. But
this entire edificeis besed on ¢ and,/2
relationships.




54

Geometrical analysiswith the base
of thetriangle EC as unity. The
construction of the square KLCE
and the semi-diagonal PK verifies
that both ACand CG = ¢.

Tue Toms or PETOSIRIS

This Egyptian tomb of the Ptolemaic period was
discovered in 1919 and excavated under the direc-
tion of Gustave Lefebvre who published hisfind-
ingsin 1924. It is near the city of Hermopolis, the
city of Thoth, in anecropolisnot far from the
underground cemetery of sacred ibises, the animal
sacred to Thoth. It was built around 300 BC for
Petosirisand his family, including hisfather, step
father, brothers, wifeand children. All the men
of thefamily bear thetitles'Great of the Five,
and 'Master of the Seat', which are the titlesof
the High Priest of Thoth of Hermopoalis.

The name Petosiris means'gift of Osiris. The
builder of thistomb wasevidently an excep
tional man, for half acentury after hisdeath he
was ranked with Imhotep and Amenhotep Son of
Hapu as asemi-divinesage, and his tomb wasa
placeof pilgrimage.

Painted bas relief from the east wall of the tomb's
chapel. The priest poursalibation over the
mummy of the deceased.

.
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Geometrical analysis with the height of the hori-
zontal rectangle BC equal to unity. An arc is
swung from C with radius CB to Q, and likewise
with centre A and radius AQ, determining FJ to
be a Golden Mean division of the horizontal

rectangle.
By the Pythagorean theorem,
EF" EP?+JF?

(417

= [(tﬁ2 +1)f¢] =1 _
(side of the inscribed pentagon to circle

with radius 1)
jc2 +Bc32
= (—:) +[(1 +€5)—13

_2/(1+4%)
_2/a1e)

(side of the circumscribed pentagon to
circle with radius 1)

Also, 1:17557 +1-453085— 2.628655, which is the
side of the rectangle EE'GG’ whose width is

2

13819, and 2+6286/1-3819 = 1-9022 =, /(1 +¢?),
or theratioof the Sde (1) of 2 pentagon toits
diagonal. In companng onewstem of propor-
tionsto theother, we

Unity (EC)=AC= 2. 2;
Unity (CB)  ac ? 1-€18
=1-38196=1+
¢*

Thisandydgsshowsthat the Mager Petosiris hed

complete and extremely sophisticated know-
ledge of the Golden Proportion revedled very
smply in a play of geometricreationships
resulting from two overlapﬁdng rectangles. The
Golden Mean proportionp osophmll?/ repre-
sentstheseat or badsof the created worlds, ﬁenoe

perhaps, the title, *Master of the Seat’. The burial

praiices in the Pharaonic tradition were under-
taken not merely to providea receptaclefor the
physca body of the deceased, but dso to make
placeto retain the metgphysica knowledgewhich
the person had magtered in hislifetime. The pro-
portionsof the seet of Petodrisasshownin his
tomb reflect thisintention.



Nautilus pompilius.

It isimportant to mention, first of all, that ¢ representsa coinciding of the pro-
of addition and multiplication. Addition is the most common process of
growth, whether it be of cdlsin our body, of wealth, of knowledge, or of experi-
ence; it isadeliberate, logicaly expanding development. Multiplication isredly a
specia form of addition, an accelerated form: 4 x 4 is really 4+4+4+4. But in
thisaccel eration thereistheintervention of an extraordinary moment of transforma-
tion: what wasalinear accumulation suddenly becomes asquare, asurface, aplane.
There has been aleap of growth. In the plant the simple additive growth occurring
in the stem suddenly explodesinto afruit or flower, or aseed gradually swellsfrom
absorbing moisture and germinates. In studies, one's additive accumulation of skills
or data suddenly blossomsinto a genuine understanding. The clearest observation
of this moment occursin the process of growing a crystal. One gradually adds a
mineral salt to asmall dish of water over a period of days. The water dissolvesthe
salt, but at the same time the air is slowly evaporating or subtracting the water.
When the point of saturation is reached, and this is amazing to watch under a
microscope, the so-caled 'mother tincture' suddenly congealsinto a geometrized
expression of the salt as a crystal. When such a moment occurs in the context of
spiritual development it is called redemption or enlightenment.

There are three significant circumstancesin which the ancient researchersof this
principle found this simultaneous coincidence of additive and multiplicative pro-
cesses. Each of these gives the sense of a combination of material and supramaterial
growth. They are the square (which we saw in Workbook 1), musical harmony
(Workbook 8) and the proportion ¢.

The cube of phi, ¢, isavolume arrived at by simultaneously adding and multi-

plying.
1
a}%—l =dp=1x¢
l+o=0¢xdp=0+1
¢+¢*=¢ =P xPpx¢p=¢x¢’
Thevolumetric expression of ¢, ¢p* becomes the new unity, for here the abstract

principle of ¢ achievesexpression as a unity on the physical level of volume, the
cube. In an ancient Egyptian inscription Thoth says,

| am One which transformsinto Two polarity
| am Two which transformsinto Four surface, 22 = 4
| am Four which transforms into Eight volume, 2° =8

After dl of this, | am One.

The progression then occurs as though we were to continue to consider the One
aswithout definition, up until the moment it becomesatangible, manifest unit, the
cube; aswe've just seen, ¢ = 1. And if the transformative power of redemption
isfixed to the material cross, the crossof addition +, then the moment of resurrec-
tion comes when this principle allows the cross to fall + x, and an exponential
growth occurs, anincomprehensible, non-sequential leap to another level of being.

We will seein the next chapter the forms of exponential growth exemplified in
the logarithmic spirals based on the roots of 2, 3, and 5. The Golden Mean spiral,
in which the geometric increaseof the radial armsisequal to ¢, isfound in nature
in thebeautiful conch shell Nautiluspompilius which the dancing Shivaof the Hindu
myth holdsin oneof his hands asone of theinstruments through which heinitiates
creation. T o Pythagorean eyes, however, thisform embodies the dynamics of the
rhythmic generation of the cosmos, and through its harmonic principle, represents
universal love. The logarithmic spiral isfound to be superimposable on the foetus

"of man and animals, and is present in the growth patterns of many plants. The

distribution of seeds in the sunflower, for example, is governed by the Golden



Mean logarithmic spiral. The sunflower, furthermore, has 55 clockwise spirals
overlaid onto either 34 or 89 counterclockwise spirals. W e recognize these numbers
as part of the Fibonacci Series, which is generated by ¢.

Series A 1,1,2, 3, 5, 813,21, 34, 55, 89,144, 233, 377, 610
SeriesB  1,3,4, 7,11,18, 29,47, 76,123,199,322, 521, 843, 1364
Series C  1,5,6, 11,17, 28, 45, 73, 118, 191, 309, 500, 809,1309,2118
Series C!.  SeriesCx2 —— 236,382,618, 1,1618,2618,4236

Series D ¢—5’ ¢—4’ ¢-3, ¢—2! ¢—1’ 1’ ¢1, ¢2’ (63, ¢)4, ¢5
0-000, 0-1458, 0-236, 0-3819, (-618, 1, 1-618, 2:618, 4-236, 6-854, 11-090

Theseriesof numbers caled 'Fibonacci' isaspeciad additive progressionin which
the two initial terms are added together to form the third term (Series A). For
example:

firstterm=1
second term=1
third teem=1+1=2
fourth term = 1+2=13
fifthterm=2+3 =5... etc.

The Fibonacci Seriesissuch that any two successive terms tend to be approxim-
aely in relation to one another as1: ¢, and any three successvetermsare as1: ¢ : ¢?
... €tc. Let ustake, for example, the tenth and eleventh termsfrom SeriesA:

g—g = 1.61818 = approximately ¢

}5%-4 = 2.61818 = approximately ¢?

Although the Fibonacci, the most common additive series, begins 1, 1, 2 (note
thesimilarity in this respect with Theon’s series, which we saw in Chapter V), itis
possible to begin an additive serieswith any two ascending numbers, for example,
Series B, 1, 3, 4, 7, etc. In every series of this type the successive ratios will tend
toward ¢, and it isinteresting to note that the relationship between the correspond-
ing termsin two series A and B tends toward J 5. For example, with the twelfth
term from Series A and from Series B,

521 .
— = 223605 = roximatel 5
5 app yV

In Series C the additive progression beginning 1, 5, 6, 11 has the mystifying
characterigtic that the whole numbers themselvestend to be exactly half of the
decimd expression of the Golden Ratio. For example, the twelfth term of Series
C =309, and 309x 2 = 618, while 1/¢p = 0.6180337.. ..

Series D showshow the Golden Seriesisthe model progressionfor thelogarithmic
principle in which there is a relationship between an additive series (‘exponents)
and a multiplication series (‘terms)) such that by simply adding the exponents one
can determinethe corresponding multiplication of terms. For example,

2% % 2% = 2%

¢2 X qb.?. — ¢5
The multiplication of the numbers, or in this case decimal terms, is equal to the
addition of the exponents.

Sead digtribution in a cactus
plant which, asin the case of
the sunflower, conforms

exactly to the Golden Spird.
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Thetwo mgor branching
patterns, one demonstrating
the geometric progression by
2( 2), a‘ldtheOZ the
Sen&sz ?

Thedistribution of leaves
around a central stemis
governed by the Fibonacci
Saries: 3leavesin 5 turns,
5leavesin 8 turns.

Named after the thirteenth-century Italian mathematician who drew attention
to it, the Fibonacci Series appears in many placesin natural phenomena, and a
number of studiesdocument itsubiquity. It governs, for example, thelawsinvolved
with the multiplereflectionsof light through mirrors, as well asthe rhythmiclaws
of gainsand lossesin the radiation of energy. The Fibonacci Series perfectly de-
lineates the breeding pattern of rabbits, a symbol for fecundity, and the ratio of
malesto femalesin honey beehives. Philiotaxisis the botanical term describing the
arrangement of leaves on thestem of aplant. If ahdixisdrawn passing through each
leaf base until it reachesthefirst base which is vertically above the starting point,
and P isthe number of turnsof the helix and Q is the number of |eaf bases passed,
then P/Q isafraction which ischaracteristicof the plant's |eaf-distribution pattern.
Both the numerator and denominator of thisfraction tend to be members of the
Fibonacci SeriesA. Naturally abotanist'sinterest in thisdistributionisnot primarily
mathematical. Hisattention isdirected to thefact that al the members of thisseries
of fractionslie between 1/2 and 1/3, creating thesituation in which successiveleaves
areseparated from oneanother by at least one-third of the stem circumference, thus
insuring amaximum of light and air for the leaf which is below.

Branching is another major functional pattern of natural growth which is con-
trolled by the Fibonacci or ¢ series. And becauseof its appearancein the pentagon,
the Golden Section can be found in al flowers having five petasor any multiple
of five, and the daisy family will alwayshave anumber of petalsfrom theFibonacci
Series. The rose family is one of those based on five, as are dl the flowers of the
edible fruit-bearing plants. Thus five signals to man his proper foods. Five is
dominant in the substructure of living forms, while 6 and 8 are most characteristic
of the geometry of mineral, inanimate structures. The plantsdisplaying a sixfold
structure, such as thetulip, thelily and the poppy, are very often poisonousor only
medicinal for man. Traditional medicine considered seven-petalled plants to be
poisonous. Among these are the tomato and other plants of the belladonna or
nightshade family. The very exotic flowers, on the other hand, theflowersof love
such astheorchid, theazaeaand the passion flower, aredl governed by pentagonal
symmetry. The pentagon as the symbol of life, particularly of human life, wasthe
basis of many Gothic rose-window mandalas.
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Flveastheflowerin?
or quintessence of life

Man as the pentagon.



* - . . i .
T, e ~ g8 P v Tt ot il T . St : B
A +-—}-+-7"3"=,r7‘.€al‘,. ol o ..,.4..;.'"[ '

o et e
T et AR TRt e I K

aliempe| St

. el b

LL-p.m‘n e i
i ans e

the navd.

==k ey

[
.

b i

- Thecanonicd figuresof both Leonardo da Vind ad
= Albrecht Diirer conform to the ancient biometricsymbol
of the body divided in hdf by thesex organ and by ¢ at

Itishowever in the human body that we can uncover the metaphysical meaning
of ¢ asimplied in the dictum of Heraclitus, 'Man is the measure of dl things.
According to severd traditions which provide us with a human canon, that is a
delineation of the averageand ideal body proportions, the navel divides the body
according to the Golden Section. Taking the full height as 1, the body from the
fet to the navel, in the Egyptian, Greek and Japanese canons, isequal to 1/¢, with
the portionfrom the navel to thetop of the head equal to 1/@2. Thebody isdivided
exactly in half by the sex organs. Thisdenotestherelationshipof sexuality with the
dualizing function, the divisioninto two. At birth, however, it is the navel that
divides the child exactly in haf, and in the course of maturation the navel moves
to the point of the phi division. Thus the position of the navel through human
growthisrelated to theideaof amovement from the dualized, sexualized stancein
nature to that of a proportional relation to Unity through the asymmetrical,
dynamic power of ¢.

The study of human biometrics reveas a nuance to this proportioning. In the
femdethenave isnormally alittleabovetheexact cut of the Golden Sectionwhile
inmdesit isalittle below. Furthermore, during the growth process of both maes
and femdes the placement of the navel fals sometimes above, sometimes below
the¢ division of the body. Thisshifting beginsat puberty and recurs between the
ages of 17 and 30. Such an oscillation above and below an irrational point of
formative perfectionisaprinciplewe dso find as the bassof ancient mathematics:
as in the Diaphantinemethod wherewhole number ratiosapproach in progression
the sacred or incommensurable root functions.

The
Fibonaca Sariesin the rda-

gopearance of the

tionships between the bone-
lengthsof the humean finger,
hand and ar misanother
ingtance of the numerous¢
relationshipswhich oocur in
the human body.



Tue OsIrION

TheOsirion isalarge, underground Egyptian temple
which isan architectural alegory depicting the process
of transformation through death and rebirth asren-
dered in the mvth of Osiris. The symbolism of Osirisis
concerned with cyclic rebirth and transformation on
both individual and universal levels, and the Osirion
was designed to represent the tomb itself of Osiris. This
temple may or may not have functioned as an initiatic
temple, but itsarchitecture issymbolic, in every detail,
of the mechanics of reincarnation, whether that bein
reference to physical death and rebirth, or the death of
one phase of consciousnessin the seeker and birth into
anew, or the death and dissolution of the universeand
its return.

The Osirion was discovered at Abydosin 1901 by
Flinders Petrie, and excavations were completed in
1927. It isconsidered to be the cenotaph (empty tomb)
of Seti | who ruled Egypt from 1312 to 1298 BC. The
entire temple was roofed over and then a huge mound
of earth was placed on top so that it resembled an
underground tomb. Around the buried temple huge
pits were dug and the tree sacred to Osiris was planted.
Theimage from asarcophagus here shows the symbol
of the tomb of Osiris with the trees of rebirth shooting
from it.



The plan of the Osirion showsa very curious central
areawith ten large, square columns (shaded) which
support the roof. This platform, with stepsleading up
toit on both ends, isactually anisland, for itissur-
rounded by an aide dug out to the preciseleve to
enableit to fill with ground water. Theisland with
gepson both sdesexactly resembles the Egyptian
symbol for the primordial hill or mound which, in the
myth, representsthefirst placeof creation which arises
out of the primeval waters, the unmanifest, undif-
ferentiated Nun. Osirisalso represents the principleof
the s0ed buried in the soil which germinates upon
shsorbing moisturefrom the ground.

Thereare three burial locationsin thissymbolic tomb,
two depressions on thecentral platform (one pre-
sumably for the coffin and the other for the canopic
vases) and a long, sealed burial chamber, itself shaped
like a sarcophagus, at the far end. The latter contains
astronomical wall and ceiling carvings, bringing celes-
tial influences into the tomb. Around the outside of the
wonuarudl | @re seventeensmall chambers. It is specula-
ted that perhaps these rooms were for neophyteswho
‘went through an initiatic rite of descendinginto the
watery depths and re-emerging on the central island,
symbolizing the mystery of rebirth on both universal,
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cosmic and individual levels (provided of course that
there wasair to breathein thetomb). In any case, and
moreimportantly, the geometry of the temple sup-
ports thistheme by conforming to the proportions of
the Golden Section and../5, the symbol of rebirth and
regeneration, aswell asto theJ2, the symbol of the
procreative, self-generativepower of life. The empha-
gson the theme of the pentagon aptly symbolizesthe
belief that the king, after death, became a star (the star
was always represented in Egypt as having five points).
(Thegeometric analyses of both the Osirion and the
Tomb of Petosiris have been gracioudly contributed by
Lucie Lamy.)
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W ecansummarizesomeof theideasevoked by thismost fundamental proportional
relationship asfollows. Astheancientssay "The universeisGod regarding himself'.

Creation cannot exist without perception, and perception isrelationship: To beis
torelate.! Thearchetypal patterns of relationship can be contemplated through the
laws of proportion contained in pure number and geometric form. The Golden
Proportion is the transcendent 'idea-form' which must exist a priori and eternally
'before all the progressionswhich evolvein timeand space.

Thisdrawing shows the geometric allegory for the t 1 -‘[
concept of the Holy Trinity, the Three who are 1 1 L1
One. 1 = God the Father; 1/¢ = The Holy Spirit ® T 92
(the binding function, or prana); 1/¢* = The Son -
(TheSquare or potential for manifestation, the r N
Supreme Archetype). ‘ 7 N
Thesetermsform athree-term proportion: // ,J \\
1/p* 1/ ' /’#-‘_‘ ~ ™
T p S 7 EL
Thustheextreme terms arein an identical relation / / > \
to one another: Father and Son joined through the / \ .
Holy Spirit. 1/¢? istheideation of divine manifesta-
tion. 1/¢* istheembodied universal individual, the ’ \
Christos. The crossing or overlapping of 1/¢ with .
1/¢? produces1/p?, the embodiment of Divine |
Man. _*_¢3_r
Piero della Francescas Baptism & Christ follows
the geometric symbolism of the Golden Pro-
portion asthe Holy Trinity. The body of Christ
isexactly containedin thearea 1x 1/@. The
e Holy Spirit iscontained in the overlapping of
et 1/¢ with 1/¢?, and touches or binds together
PRI two areasequal to 1/¢2. The height of Christis
: o 3x 1/¢>.
B e Thelogic for the association of Christ (the
. redemptive principle) with the Golden Mean
- gl proportionisthus very directly stated here:
£ Christ is'the Word madeflesh'. 'The Word' is
the English translation of the Greek logos which
is defined as a continuous proportion in which
r the seemingly irreconcilableextreme termsare
bound or interrelated by asingle mean term,
_ i e ‘ a:b::b:c Christ aslogoslinks the extreme terms
-2 O i ! s, Of spirit and matter, universal and individual,
! ' ; , " infiniteand finite.
: § .- 4 The geometry of this painting dso indicates
T 3 ¢ T W . the 'vital centres in the body of Christ, sym-
Nl | ™ bolizing the'path of resurrection'in the Tantric
ool IR\ B _ J tradition, for the function of the vital centresin
=\ . ; the path of spiritual unfoldment was recognized
'8 : =N in Christian aswell asin Eastern mysticism.
\ 3 Here the pubic arch fals at 1/¢? from the feet.
: ' (Al N The centre below the navel isindicated by the
: 4 : crossing of the /2 lines. Theheart centreis
! 7 given by the crossing of the two ¢ arcs, and the
| baptizing hand of John indicatesthe crown
& - centre at adistance of 1/¢? from the navel

- centre.




Theillumination depicts
creation and evolution (the
9x daysof Creation) througt
a combination of ,/2:1,
which are the proportions of
theoverdl page, and 1:¢,
which is the portion con-
taining the Creation in six
Stages. The Father, Son and
Holy Spirit presdeover
Creation as the principle of
theThree that are One.
Always, in sacred literature,
Creation and evolution are
contemplated through the
image of the Trinity and the
two generative proportions.
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The growth of the human body describes a relation between two generative
powers, that of the \/2, resulting from halving then doubling, indicated by the
location of the sex organs at the body's midpoint, denoting the quantitatively repli-
cating procreative principle; and that of ¢, indicated by the navel, denoting the
relational power which integratesthe partswith each other and with theall-contain-
ing wholeness, asthe umbilical point relatesthechildtoitsorigin — mother universe.
In thisway ¢ becomes the geometric symbol for theideaof Christ, that which binds
together theindividualized awareness with theideal totality from which it origin-
ated and toward which it will necessarily return.

| am that which binds,
| am the golden navel of the universe.
Hewho knows this knows Upanishad.

(Upanishad means'near approach’.)



VI Gnomonic Expansion and the Creation of Spirals

"There are certain things,' said Aristotle, 'which suffer no ateration savein magni-  The gnomonic expansion or
tude when they grow . .."' He was referring here to the phenomenon the Greek  increesedepicted in various
mathematicianscalled thegnomon and the type of growth based upon it, known as gﬁ?t??ﬁtgé.hg{ﬂee?oﬁ 5
gnomonic expansion. Hero of Alexandriadefined it asfollows: 'A gnomonisany gy e rectangle, triangle.
figure which, when added to an original figure, leaves the resultant figure similar
to theoriginal.' The contemplation of thisfigure leads to an understanding of one
of nature's most common forms of growth, growth by accretion or accumulative
increase, in which the old form is contained within the new. Thisis the way the
more permanent tissuesof the animal body, such as bones, teeth, horns and shells,
develop, in contrast to the soft tissue which is discarded and replaced.

This familiar kind of growth has often been presented architecturally as the

design theme of a building. The Hindu templeisan excellent example of this. The
floor was begun by placing together four bricks, each one foot square, forming
thus the square of 2, then expanding this platform to the square of 3 and so forth.
Each sequential expansion was considered as an expansion of the altar of sacrifice,
in that the whole templ e recapitul ated its essence-seed, the altar, or original square.
Thusthe building itself expressed the meaning of 'sacrifice, which impliesareduc-
tion to that which is sacred. Both in plan and in volume the typical Hindu temple
displaysthe kind of gnomonic growth most obviously displayedin seashells, where
the residuesof the previous stages of growth remain clearly indicated as part of the

structureand design of the subsequent stages. : : : : : : : :
This method of figuring the gnomon showsits relation- " .
ship to the Pythagoreanformulaa® +b?> = ¢, Shown here s+

is the gnomonic increase from the square surface area of 4
to the square of 5, where the gnomon of the larger square
5isequd to 1/4 of theinitia square of 4.
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Trefloor plan of the typical Hindu templeisa simple, con-
centricgnomonic expansion of an initid square. As the
mencka reflects the celedtid order, each square containsthe
name of a deity.
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The gnomon, as asuccesson of
incrementsof growth, definesa
passage through time. This
expansion, in the Hindu temple,
isan extension of theinitial
squarewhich isthe dtar of
sacrifice, the container of the
symbolic cosmic fire. So timeis

Ae -
g e orIethrowng P
outward and consuming again
the forms held as potentiad in
theinitial seed dltar.

The gnomonic mandala of the
floor plan is also used as the

uiding element for designing
the elevation of the temple.

There are interesting developments of growth and number through gnomonic
expansion. One mathematical characteristic is that all figures which grow by
gnomonic expansion create intersections upon which spirals can be drawn. These
forms, asJill Purce hasso beautifully shownin The Mystic Spiral, areeverywherein
nature: spiralling trunks of huge eucalyptus trees, the horns of rams and reindeer,
our skeletal bones, mollusc shells, particularly the Nautilus pompilius which follows
thespiral derived from the Golden Proportion. Spirals can befound in thesuccessve
floretsof thesunflower, intheoutlineof acordiformleaf;in alock of hair or agneke
coil or an elephant trunk, an umbilical cord or in the cochlea of the inner ear.

All these spirals are a result of the process of gnomonic growth, of which the
square and itsgnomon can be considered the archetypic form.

Thesediagrams from D’Arcy Thompson's On Growth and
Form show that spirds can be drawn from the gnomonic
growth of trianglesand hexagons.



Workbook 6

Gnomonic spirals

Thefollowing demonstrationsgive an insight into
the ancient mathematical method for generating

whole number ratios which closely approximate to

incommensurabl e functions. This method is
attributed to the Greek mathematician Diaphantus,
but is probably part of a much older mathematical
knowledge. We can find in these demonstrations
theintegration of gnomonic growth, the
important additive number progressions, the
progression of sacred rectangles, and the number
ratios which approach the sacred roots of 2, 3, and
5. All these geometrical operations become the
badsfor theformation of spiral curvatureswhich
serveasamodel for avast range of universa
movement, from particleto galaxy.

W e begin with two additive progressions
(already encountered in relation to ¢, p. 57). We
can observe how these same number seriescan aso
be concelved as a progression of expanding
(whirling) rectanglesin spiral formation. Our
method will be to compare the relationships
between the progressionsemerging from the two
esntid creative relationships,1:2 and 1:3. In
order to do this, one serieswill be considered asa
succession of numerators and the other asa
successon of denominators. We shall begin with
theformation of a spiral based on /5.

Origin1:3 1347 11 18 29 47 76 123
Origin 1:2

There are two characteristicsof these
progressionsof fractions that should be emphasized.

First, the higher we go in the series the more
dosdy the relationship between the numerator and
the denominator approaches the incommensurable
roct of 5, 2-2360679 . . ..

For example, thefunction from our series,
29/13=2-230. . ., isan approximation alittle
bdow the,/5. But the next fraction, 47/21=
223309. . ., isan approximation thistimealittle
above the true value of the./5. Thefollowing
fraction, 76/34= 2-235, isagain below the
incommensurable root but much closer than the
previousratio; 123/53 = 2.23636 isabove yet still
neerer thedesired ratio. The patternisagain an
ocillation above and below, ever approaching
neerer thesupra-rational root.
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Thesecond characteristicis that we can conceive
of these successivenumerical relationshipsas
spatial forms, that is, squaresand rectangles. To
transform this seriesinto aspatial configuration we
simply consider 1 asthesideof asquare area, and
add a succession of squaresto our existing figure
with the side of each new sguare equal to the
preceding expansion of theinitia figure:

1,1,23,5,8,13,21, 34, 55, 89, 144, etc.

Theoriginating 1: 2 rectangleis aready formed
from1t 1, so thelength 2 becomesthe side of a
square which isadded to the original rectangle
giving 3. This 3becomes the side of anew square
which isadded to the preceding 3:2 rectangle,
giving the new relationship, 3:5.

The relationship between two successive numbers
of thisseriestends to approach 4. The logarithmic
function of ¢ (seep. 56) allowsoneto find, by
taking three successive numbers of thisseries, the
unity ¢? for example, since1+¢ = ¢* exactly as
the sum of 8 and 13 = 21, and the relationship
13:8 can be considered as a value approaching that
of ¢, while 21:8isavalueof ¢?.

We now take our series of numerators and
transform them into a spatia configuration by
considering the relationship 1: 3 as a rectangle, and
proceed as before by the addition of asguare. The
first sguare to have aside of 3 when added to the
original rectanglesgivesthe relationship 3: 4. The
second sguare will have 4 asits side, which when
added to 3= 7, giving the second relationship of
4:7. In continuing in thisway weform the series
of numbers,

1,3, 4,7,11, 18, 29, 76, 123, 199, etc.

This isanother sequence of numbers, different
from the oneattributed to Fibonacci, but again the
relationship between successive terms tends toward
¢, and each isformed by the addition of the two
preceding terms.

W e can now reunitethesetwo series, each of
which has ¢ for the relationship between each of
its successiveterms, and which between them
define/5. Thespiral isformed from this union.

Using this method we can develop the plan for
three spirals whose curvatures expressthese
geometric and proportional laws.

4 4 4




Drawing6.1l Theroot 5 spiral, starting from
ratios1:2 and 1:3.

For the /2 spiral we begin again with the two
creativereationships1:2 and 1:3 toinitiate
progressionswhich will form the numeratorsand
denominatorsof aseriesof fractions:

origin1:3 1 37 17 41 9 diagona numbers
originl:2 125122970 latera numbers

Herewefind two variationsfrom the /5
formation described above. In thisinstance neither
progression begins with the repeated number 1,
and here we have, instead of the smpleadditive
series, an addition each time of thesidesof two
squares.

6.1

The growth is made by the addition of two
similar squareshaving thelarger side of the
preceding rectanglefor Sde. Thus to the original
1:2 rectangle add two squares having 2 for their
Sdes, to giveasdeof 1+2+2 = 5; then, to the
2:5 rectangle, add two squaresof sde 5 which
makes2+5+5= 12, etc.

To theorigina 1:3 rectanglewe add two
squares of side 3, making 11313 =7, and to this
7 we add two squaresof Sde 7, that is34+7+4+7 =
17, etc. Theseriesi, 2, 5,12, 29 . . . etc. represents
the 9des of the squaresin which the diagonasare
respectively 1, 3, 7,17, 41 . . . ec. Theratio
between these two series, moving away from unity
(‘the unity', a Theon put it, 'being virtually the
sdeand thediagond'), approachescloser and
closer to \/2.
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Dr awi ng 62 The /2 spiral, starting from ratios
1:2 and1:3, but with the successive addition of
two sgquares.

With only afew modificationsin the genera
procedure we can now construct the progression
and the spiral related to the \/3. The variationsare
that in this case the relationship 1: 3 begins 1, 1,
3...(rather than1,3...) and providesthe
denominatorsinstead of thenumerators asit did in
the other two spirals. For the /5 spiral we
successively added one sguare, and for the \/2
spiral we successively added two sgquares, whereas
in this case we will add first two sguares then one
square.

Origin1:2 125719 26 71 97

’

et .ort‘%5

In starting from the origin 1:2 we add two
squaresof side2 to total 1+2+2 =5, then asingle
square of side 5 to make 24+ 5= 7 etc., continuing
to follow this alternation of the addition of two,
then of onesquare.

Theoriginating figure1:3 is constructed
exactly in the same way and providesthe series of
numbers listed above.

Asin thecase of thefirst two roots, it isthe
superimposition of the numerators and the
denominators which providesthe relationships
constituting the /3. Becauseof the 'syncopated
addition, of first two then onesguare, it is
impossiblein this construction to draw both the
internal and the external spirals. The \/3, being the
formative principle, actsonly as the containing or
external spiral.
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Drawing 63. These demonstrations of the
construction of the spirals have been taken in part
from Le Temple de Phomme, by RA. Schwaller de
Lubicz.

The deeper purposefor this development of the
spiralling of numbersaround the supra-rational
roots comes from thefact that we have a model for
the way an indefinablecause (root) can express
itsdf in aplay of definable numbers and forms.
The spiral isstill our most profound image for the
movement of Time and thereforeit is central to
our vision of evolution. Thefollowing passage
from Sri Aurobindo's The Problem of Rebirth
precisaly verbalizeswhat we havejust experienced
of universal law through the language of
geometry :

What isaround usisaconstant process of
unfolding in its universal aspect; the past terms
arethere, contained in it, fulfilled, overpassed,
but in general and in varioustype still repeated
as asupport and background; the present terms
are there not as an unprofitable recurrence, butin
active, pregnant gestation of all that is yet to be
unfolded by thespirit: noirrational decimal
recurrence, helplessly repeatingforever its figures, but
an expanding seriesof powers of the Infinite.

Thisissurely the Will in thingswhich moves,
great and deliberate, unhasting, unresting,
through whatever cycles, towards a greater and
greater informing of itsown figureswith itsown
infinite redlity. (My itdics.)
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While contempl ating the ssed head of a shoot-of -pear| grass,
we can understand, in view of the above demonstrationson the
formation of spirals, the ancient Tantric aphorism, 'Form is the
envelopedf pulsation.'

The logarithmic spiral isso rich in geometric and algebraic harmonies that tradi-
tional geometers named it Spiramirabilis, the miraculous spiral. While the radius of
this spiral increases in a geometric progression, the radial angle increasesin an
arithmetic progression. These are the two numerical progressions which yield dl
the ratios from which the musical scales are constructed. So we can find in these
spirallings of gnomonic figures a close association between the temporal laws of
sound and the proportional laws of space.

The growth of the human brain seems to have evolved through a gnomonic
expansion. The same bulb (theinner or hind-brain) which dominated during the
reptilian phase of evolution is ill present within us. Above thisis the midbrain,
limbic area which was the dominant mental apparatus during mammalian evolu-
tion; and finally came the emergence of the cerebral cortex in higher man.

Gnomonic expansion in nature makes visible patterns of successive stages of
growth. This relates to our notions of timein an interesting way. Ordinarily we
conceive of time either a a fleeting directional movement from a dissolving
pest through an imperceptible present towardsan imaginary future, or, mystically,
as an al-containing, eternal fullness. The gnomonic principle adds a third descrip-
tion of time. Thisis time as an expanding growth upon growth, an evolution, one
might say, belonging to the conscious energies which transcend their transitory
forms and substances. As Chinese wisdom says, 'The whole body of spiritual
consciousness progresses without pause; the whole body of material substance
auffersdecay without intermission.’ In such a model, past time remains present as
form, and theformation grows through pulsating, rhythmic gnomonic expansion.
To remove the most recently accreted layer or compartment from a nautilus shell
is actually to move backwards in its lifetime. Logarithmically developed forms
dways carry thiselement of the retention of past time, and thereby symbolize the
evolution not of substancebut of consciousness.
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The gnomonic pattern as the
bedsftor the development of
the brain through evolution.

Andient Chinese mathema-
tica problemsdeding with
the gnomonic principle.
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In gnomonic time, all phases exist in ever-present layers, like the light-year
structure of galactic space which makesevery glanceinto astarry night sky aview
into the past of distant bodies, while the layersof light just behind the visiblelight
arethefuture energy waves which will strike and influencethe earth. All aspectsof
the material world, including our own bodies, are therefore in the past tense,
existing in a residual gnomonic layer already bypassed by inflowing cosmic
energies. Thisisarather disturbing idea, yet not dissimilar to our ancestors' notions
of time. The Atharva Veda says,

Name and form are in the Residue. The world is the Residue. Indra and Agni
arein the Residue. Theuniverseisin the Residue. Heaven and Earth, all Existence
isinthe Residue. Thewater, the ocean, the moon and thewind arein the Residue.

In Egyptian iconography the square and its gnomon appear on the throne of
Osirisupon which theking takeshisseat. The enthroned king, as representative of
the eternal solar power on earth, is thus appropriately associated with the fixed
element, the square with its gnomon, that which is constant through growth and
change. Yet thisthroneisalso the throne of Osiris— the divinity representing the
cyclic pattern of changein nature - in hisother-worldly kingdom of potentiality.
In this sense the throne is the fixed support upon which the Osirian cycles of flux
must rest.

The throne upon which Osirissitsis clearly depicted as the
square of 4, asit transformsinto the squareof 5 through the
Prl nci pleof /5 on which dl the¢ proportionsrest. It is there-

ore shown as the segt of the world of transformation through
death and rebirth, represented by Osiris.
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This figure also images the passage from 4 to 5, that isfrom the elemental or
mineral realm associated with the number 4 to the realm of life associated with the
number 5, since Nature beginsto create pentagonal figuresonly with the advent of
life. The original unity within the four squaresof the 22 is projected outward to
form the gnomon, thefifth part, which is equal in area to each of the other four
squares.

Theliving king is not only the earthly representative of the eternal solar power,
but he is aso Horus, the son of Osiris, who receivesand brings hisfather's essence-
forceinto the world again. The relation of father to son or of the dead king to the
living king wasgreatly stressedin traditional society and can be seen asthe pulsation
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of the gnomonic retention of the past into the present and future. If the power and
influence of the dead king, the father, are related to the original square, and the
energies and activities of the living king to its gnomonic expansion, we have an
image of a socia order based upon the relation of the individual to his ancestral
community. The amazing continuity of ancient Egyptian culture over three
millenniademonstrates a continual innovation in which it seemsthat nothing of the
essential experience of the past wasever lost.

Thesquareand itsgnomon then serve asan archetypal image of certain kinds of
growth in nature, and asan image of time and of evolution itself. Such afigure has
the value of helping one see beyond the surface of thingsto identify an underlying
pattern, afunction with itsown dynamics and mechanism.

In the philosophic approach to geometry we are attempting the contemplation
of characteristicsof form ascarrying ameaning in themselves. Thereisateleological
message contained, for instance, in the spiral itself; for it moves in successvely
opposite directions towards the ultimate expression of both theinfinitely expanded
and the infinitely contracted. The spiral is constantly approaching these two in-
comprehensible aspectsof the ultimate reality, and therefore symbolizesa universe
moving toward the perfect singularity from which it arose. Thus the spiral-like
arms of our galaxy constitute an image of the continuity between fundamental
polarities— infinite and finite, macrocosm and microcosm.
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The Egyptian Templeof Luxor uses like the Hindu temple, the principle of gnomonic
growth in itsarchitecture, but in a much different manner. Here the phases of the
temples construction, which are directed by the various¢ proportionsof theinitial
Quared theinner wctua'%/, are coincident with the phases of growth of a human
body, which the whole of the temple plan symbolizes.



VII

The Squaring of the Circle

There are anumber of diagramsin the literature of Sacred Geometry all related to
thesingleideaknown asthe'Squaring of the Circle'. Thisisa practicewhich seeks,
with only the usua compass and straight-edge, to construct a square which is
virtually equal in perimeter to the circumference of a given circle, or which is
virtually equal in area to the area of a given circle. Because the circleisan incom-
mensurablefigure based on =, itisimpossibleto draw a square more than approx-
imately equal toit. Neverthelessthe Squaring of the Circleisof great importance
to the geometer-cosmol ogist becausefor him thecircle represents pure, unmanifest
spirit-space, while the square represents the manifest and comprehensible world.
When anear-equality isdrawn between the circle and square, the infinite isable to
expressits dimensionsor qualities through thefinite.

Workbook 7

Squaring the circle

In the following pages | will invite you to follow a
squaring of the circle which | feel contains many
symbolic keysfor the contemplation of universa
creation. We begin by drawing acircle,
acknowledging it as the geometric metaphor for a
homogeneous, non-differentiatedspace. Asin our
other diagrams, this unity-space must divide into
duality in order to create. So we begin by

dividing the unity-circleinto two halves, a
division which occurswithin theinitial unity.

Drawi ng 7.1 Draw acirclewith centre O and
radiusOA = 1. Draw the diameters AA' and BB,
at right angles. With centreson the diameter BB

draw two circles, each having aradiusof half that
of theoriginal circle. From point A swing an arc
NM which istangent to the circumferencesof the
two inner circles. Repeat from point A'. Construct
square ACB'O from the radius O A of the original
circle.

Asshown by the arc of the semi-diagonal of this
square, the radius AE of thearc NEM is¢, and the
arcsNEM and NDM divide the radii AO and AO
into the Golden Division of 1/¢ and 1/¢>.

A curious paradox arissswhen we divide a
unitary circlein two in this manner, forming the
bassfor the traditional yin-yang symbol. The two
circumferencesof theinner circles are together




equal to that of thelarger circle, but the area
contained within the twoisonly half that of the
original circle. One has become Two. Both Hindu
mythology and medieval European alchemy give
us the same metaphor to contemplate this mystery
of a homogeneous unity which becomesa polarized
duality : When homogenized or thoroughly stirred
milk isleft to stand in a moderate temperatureit
will enter into an acidic fermentation which
Coagulates the milk into the contracted, fatty
globulesof curd which float in the watery whey.
We have then a separation of mutually repellent
forms which arisefrom acommon source.
Mythologically thisnatural processisfigured in
Cain and Abel, Seth and Horus, Indraand the
Asuras, etc., the universal, antagonistic and
oppositional interaction which formslife: thisis
yinand yang.

When we form geometrically the container of
thetwo circlesby drawing an arc from each end of
the vertical diameter tangentia to the two circles,
terminating both the upper and lower arcs at the
horizontal diameter, we see that these two arcs
have cut the vertical radiusOA (regarded as1 or
unity) into the Golden Section of 1/¢ and 1/¢?.
The Golden Mean &s the primary division of Unity
is here analogousto the invisible provocator, the
universal contractive or coagulating power. Itis
a0 evident that the radiusof thisarc equals
1+1/¢, whichisé.

The vesicaenclosing the primary duality
(smilar to the Vesica Piscis of Workbook 2, but of
different proportions), isfound everywherein
Egypt as the symbol of R¢, the solar, life-giving
force, the emanating Word, the mouth which
esks the names of the gods, the fractions. The
mouth of RC dso resemblesthe moving shape
around avibrating string (seep. 22).

Drawing 72 Thearc of Ré which liestangent to
the two inner circlescuts the outer unity circleat
exactly the point which givesthe side of aregular
pentagon inscribedin the outer circle, measured
from the upper extreme end of the vertical
diameter to theleft at J and to theright at F. In
addition, by placing the compasson the lower
extreme of the vertical diameter and drawing an
arc tangential to the near curve of the twin circles,
we can obtain the exact length of athird sde of the
sameinscribed pentagon touching the outer circle
to theleft a H and to the right at G. Then, by
simply connecting the two upper ends of the
pentagon to each end of the baseside, weform a
perfect inscribed pentagon.

Thus, given with the original scisson or
contraction into two is the plan of the return: the
pentagon, the symbol of life, with itsfivefold
symmetry which appearsonly in living organisms.
Thisis thefigure ascribed to the physical and vita
aspects of man, who, through the five senses,
perceivesthe natural world and thus bringsit into
existence. The star pentagram formed by the
diagonalswithin the pentagon symbolizes
transformed or perfected humanity, becausedl the
line segments of the star pentagram are derived
from the Golden Proportion (seep. 52).

Therefore theinitial division, which
simultaneously gives the proportions for the five-
fold symmetry, carrieswith it ateleologica
message which isthat of Life as theforce of levity
and return toward thelight, aswe seein plants
which grow back toward the radiant energy source
which they embody. This upliftingis given
geometrically at the instant creation begins, when
One becomes Two. Now that this principleis
invoked in our geometric metaphor of creation,
we can proceed with the symbolic squaring.




This medieva squaring of thecircle
through the pentagon is meant to
symbolize the harmonization of
intuition (indicated tg/ the penta-
gon) with reason (indicated by the
sr.ware); or theidea that theinfinite
(thecircle) communicates with the
human intelligence through the
lawsof harmony.

Drawing 7.3. Enclosetheinitial circlein asguare.
Then draw acircle by using the centre of the

initial circle ascentre, and the distance to thetip of
the vesicaas radius. This circlewill beequal in
circumference to the perimeter of the square which
istangent to theinitia circle.

Y

Drawing 7.4. Thisis based on the following:
The radius of the circle circumscribing the
mouth of Ré, by Pythagoras:

¢2=1+r2
r=¢—1
r=.J¢

and the circumference equals2n./¢, with
Je=1.272...and

n=23142...
2n/¢ = 7.993 for the circumference, or
approximately 8.
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W e know that the square circumscribing the
original circlewhoseradiusisl, hasaside of 2.
Thus the perimeter of thissquareis 8, and therefore
approximately equal to the circumference of the
largecircle, 7-993.

Thisleadsto the value of = which is believed to
have been used by the ancient Egyptiansfor the
construction of the Great Pyramid:

2n,/p =8
nJ/d =4
then,
V"d)=;[= | 577 j2 ARCER

4,/¢ = m = 3:1446056 . . .

Whereastruen is3.1415926. . .. A nearly exactn
using the Golden Mean is¢? x 6/5 = 3.1416404. . ..
Theratio 5:6 or 1:1.2, incidentaly, is the function
which relates¢ to z, and 1.2 equal s the relationship
of 12 to 10. Twelve isthe number of the circlesof
cosmic time, it is the number of completion, and &
the ratio 6 to 5 it relates the hexagon to the
pentagon.

To return to our figure, by using the side of one
guarter of the square (whichisidentical to the
radius of the first circle) as Unity, we can
determine these values:

,+_

| =

5 1
2 2

Bn=BK=AM=¢=1618. ..

pr="--=1118...=

1
OD=0On=-=0618...
¢

1
¢’
OM= /¢ = 1-27201% . ...

AF, HG = ,/(1+1/¢?) = 1.1756 = sdeof
pentagon

DM =,/2=1.4142135. . .

AD = — =0-3819. ..
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Drawing 7.5. The next objective is to construct a
square equal in area to the original circle. To
inscribe three additional pentagons within the
circle, bisect one side of the pentagon, mark the
corresponding point on the circle, then bisect the
resulting segments. This gives starting points for
the three new pentagons, so that the total of apexes
is 20.

This can symbolize for us the quintessential
five-fold symmetry, the flowering of the life
principle in its return towards light, expressing
itself in terms of the fourfold symmetry of
elemental nature, earth, air, fire, water.

g
P

A\
SN

7.5



Draw ngs 7.6, 7.7, 7.7a. If we begin at point A
where thefirgt pentagon touchesthe vertical axis,
and draw astraight line through the second and
fifth pointsof the pentagon vertices, then extend
theselinesto the vertical and horizontal axes( PO) ,
thiswill be thefirst sdeof asquare. Continue
drawing thisto form linesQR, RS and SP. By
using the geometric methodsof calculation on the
pentagon and it. diagonal from Workbook 5 we
can determinethe vauesgiven in Drawings 7.7 and
7.7a and thus verify that this new square will be

approximately equal in area to the surface of the
initial circle. Ff the diagona of the square,
OP = 1-26006, and the side of the square

PQRS = 1-26006 x /2 = 1-7819938.

Thisis asquaring taken from a design of the
Middle Agesand is nhot mathematically very exact,
but symbolically it has great smplicity and beauty.
The numbers given will show thesideto be
1.7819938 while a more perfect square would be
1.7724397, making a differenceof 0-0095548, or a
7 equa to 3.17.




Thecircumambulationof the Ka-ba
(cube)at Meccaisasymbalicritual
related to the concept of the Squaring of
the Circle.

30901 ('2°)

7.7a

Drawing 7.8. In combining the drawings we

mtice that the vesica or mouth of Ré which makes
e initial abstract (linear) square does not touch,

but rather ‘emits’ the second manifest squaring (the
me of surface). Here we have in one diagram the
@ssical geometric relationship made between the
acle and square, between the spiritual and

natenial worlds. In the next section we will discuss
fiis same relation in volume, between the sphere

ad the cube.
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VIl

Mediation: Geometry Becomes MusiCc

W e have been considering the division of unity through both the idea of the root
function (thegenerativeroot of 2 and the regenerative root of 5) aswell asthrough
the idea of the three- and four-term proportions which result from them. In this
sectionwewill bring theideasof proportion and rootstogether so that their relation-
ship can be thoroughly understood, and at the same time show how this resulting
geometry becomesthe basisfor musical harmony. Hopefully thiswill shed light on
the statement of Goethe, 'Geometry is frozen music'.

The best approach to these objectivesis by way of what isconsidered the corner-
stoneof ancient philosophical mathematics, thesdenced mediaion, whichisasimple
observation of thefunctionsof mean terms. Using our discussionon the three- and
four-term proportions (p. 44) asa point of departure, let usfirst take heed of Plato's
warning that comparisons based on four elements, that is'discontinuous, four-term
proportions' are of the natureof what he cdls'particular knowledge, whichisof a
vulnerable character, open to dispute and arbitrariness. Opposed to thisiswhat he
cals'essential knowledge', which isnot the simple accumulation of factual or even
conceptual data pertaining to objectsor phenomena, but rather consistsof an aware-
ness of the metaphysical constructs through which the mind is able to gain its
comprehension. Thelawswhich govern the creation of thingsare the samelawsas
those which allow for their comprehension, and essential knowledge is an under-
standing of these laws. Such knowledge can be gained, Plato says, through the
study of mediation, which is the binding of two extremes by a single mean term.
W e have seen theexampl e of thisinvolving ratiosmade up of threeterms, a: b: :b:¢
what we'call the geometric proportion and the Greekscalled logos But thissmple
example is not the only three-term proportion, and the science of mediation
explores al the proportional statements possible between three terms not only
through adirect proportional relationship but also through the play of difference.

A mediating proportion can be defined as A group ¢ three unequa numbersauh
that two d their differences are to eech other in thesame rdationshipasoned these numbers
isto itself or toone d the other two numbers.

This strange mathematical 'koan' contains the formula for the three mgor
medians, the Arithmetic, the Geometric and the Harmonic.

Let us go through this definition of the three medians step by step. A median
proportion isformed from agroup of any three numberswith a greater than b ad
b greater than ¢ (@> b > ¢),such that *. . . two of their differences, that is:

a— b (thisisonedifference)
and b— c (thisis the second difference)

. . areto each other'
a—b:b—c¢
‘... in thesame way asone of these numbersisto itself' (casel):
a—b:b—c::a:a,b:b,c:c
.. . or asoneof these numbersisto one of the other numbers':

(case 2y a—b:b—ci:a:h or
(cased)a—b:b—c::a:c.



In case 1 the expression, when solved for the mean term b, becomes b = (a+¢)/2,
which is the general formulafor an arithmetic proportion. 3, 5,7 isan arithmetic
progression with the arithmetic mean, b= 5.

In case 2 the expression, when solved for the mean term b, becomes b2 = & or
b=Jac which is the general formula for the geometric proportion. 4, 8, 16 isa
geometric progression with the geometric mean, b= 8.

In case 3 the mean term b isthen b = 2a¢f(a+C), and thisis the general formula
for the harmonic proportion. 2, 3, 6 isaharmonic progression with the harmonic
mean b= 3.

* This statement of mediation gives us then the general formulafor al our basic
mathematical operations. The arithmetic proportion contains the law for addition
and itsinverse, subtraction, and describes the relationship which givesthe natural
seriesof cardinal numbers, 1, 2, 3, 4,5, 6, . . . etc. The geometric proportion con-
tainsthelaw for multiplication and itsinversion, division, and describestherelation-
ship which gives any series of geometric progressions. As we have said, addition
and multiplication aremathematical symbolsfor patternsof growth. The harmonic
mean isderived from acombination of thefirst two; itisformed by amultiplication
of any two extremes (a, ¢) followed by the division of this product by their average
or arithmetic mean (a+ 0)/2. For example, given two extremes, 6 and 12, the
product of 6and12 = 72, the arithmetic mean between 6 and 12is9,and 72+ 9 =8,
06, 8, 12 isan harmonic proportion.

Arithmetic: b= a—;—c
Geometric: b*=&a
Harmonic: b= a%a_c_c
Each proportion has a number of characteristicswhich are peculiar to it. For

example, the arithmetic proportion shows an equality of difference, but an in-
equality of ratio. Thus, in the arithmetic proportion: 3,5, 7,

7—5=5—3but 7/5 does not equal 5/3.

A geometric proportion on the other hand, is characterized by an equality of
ratio but aninequality of difference. Thereforein the geometric proportion: 2, 4, 8,

4/2 = 8/4 but 4—2 = 2 does not equal 8— 4= 4.

The most important and mysterious character of the harmonic proportion isthe
fact that the inverse of every harmonic progression is an arithmetic progression.
Thus2, 3, 4, 5, isan ascending arithmetic progression while the inverseseries, 1/2,
1/3, 1/4, 1/5 isa descending harmonic progression. In musicitistheinsertion of the
harmonic and arithmetic means between the two extremes in double ratios -
representing the octave double — which gives us the progression known as the
'musicd’ proportion, that is 1, 4/3, 3/2, 2. In other words, the arithmetic and
harmonicmeansbetween thedoubl e geometric ratiosare thenumerical ratioswhich
correspond to the tonal intervals of the perfect fourth and the perfect fifth, the
basc consonancesin nearly dl musical scaes.

The basic proportional structure which contains the axioms for our primary
mathematical operations is also the basic proportional structure for the laws of
music. Let us then investigate further the role of these three proportions as the
archetypal thought formsfor the entire universe of music.

Theprogressioni, 4f3, 32, 2 representsthe frequenciesof afundamental, fourth,
fifth and octave. We then find the 'arithmetic and harmonic proportions between
thestring lengths 1 and 1/2 representing the division of the vibrating string in half



The musical octaveis based on a tone whose vibrational
frequency isin an exact ratio of 2: 1 with ancther tone.
On the guitar, for example, if we pluck the whole first
string, EX, we will sound afundamental tone caled in
musical notation E. For ease of calculation let usgive
this sound the value of 6, designatingits vibrations per
second (actually 82.5). If we then hold our finger on
thefret marked E’ and then pluck the string length
EX, which isexactly haf thelength of EX, itsfre-
+guency of vibration will bedouble that of EX. It is
thusgiven the numerical valueof 12, forming the 2. 1
ratio with 6. The tone E'X = 12 is called the octave of
E. An octave sound has the strange characteristic that it
isof the same quality as the fundamental tone, so much
so that it seemsto blend into it, yet it isdefinitely
higher in pitch. The experience of hearing the octave
containsthe mystery of a simultaneoussamenessand

difference. This quality of perceiving both sameness
and differenceis part of the poise of mind that saored
geometry meansto cultivate: one which is precisdy
discerning yet harmoniously integrating.

Likewiseif we place our finger on the guitar fret
marked B and sound the string length BX the tonewill
bein relation to the fundamental EX as3:2, or &
we've shown, 9: 6. Thistone B isa beautifully con-
sonant sound and is called the musicd fifth becaseit is
thefifth tonein a natural series of divisonsof sring
EX, the diatonic major scae, with E asDo and B as
Soh. Thereisascae of eight such natural tona dvisas
from E to E, hence the name 'octave'. If we placeour
finger on thefret marked A and sound string AX it
will sound another consonant note caled thefourth,
and its frequency will bein relationship to the funda:
mental & 4: 3, or as marked here, 8:6.

which produces the octaveincrease of frequency. This gives the progression 1, 3/4,

FUNDAMENTAL | . 2/3, 1/2, because the harmonic mean between 1 and 1/2 = 23, the musicd fifth,
" ﬂ| J and thearithmetic mean between 1and 1/2 = 3/4, the musical fourth. In comparing
o "E TE these two progressions, we see an inversion of ratios and a crossing of functiond

rourms 4 . 12 positions between the arithmetic and harmonic mean.
FFmn 3 i 1 Themystery of musical harmony which devel opsout of asimultaneousinverson
o also contains asimultaneity of addition and multiplication. The octave of afunda
OCTAVE 12 & mental is achieved by the addition of the intervals: in string lengths the fifth dus
A thefourth equalsthe octave, and also the multiplication of the vibrational frequen-
fisiss cies of the fourth and the fifth equals the octave (4/3 x 3/2 = 2). The combined
( ) effect of addition and multiplication produces the logarithm in mathematicsa,
[ as we have seen, the Golden Proportion isthe archetype for this form of growth.
Theabovetable expressestheexplicit mystery of thelaw of sound, which isthet

!

that numbers considered asfrequency ratiosin arising scale are equal to thesmng

lengths for the descending scale. The law of musical harmony, when viewed from
theidea of mediating proportion, becomes a symbol for the law of natural order,
the Tao of the created worlds, where oppositional yet simultaneous movements
interact to create both sound and form.

W ecan now begin to visualizethisnumerical and harmonic principle asgeometry.

The geometric mean isfound by the formula b® = ac;

The harmonic mean answers to theformula b(a+ ¢ = 2ac; that isthe product of
thesum of the extremes, multiplied by the mean isequal to two times the product

of the extremes, or

A M H M
NOTE | (rQURTH)| (FIFTH) |OCTAVE

vibration and string length.

H M A M = _2(1(
NOTE | (rourTH)| (FIFTH) | OCTAVE = 2t
é ! s 3 2 The geometric proportion is caled the perfect proportion because it is a direct
g i\ f- 1 proportional relationship, an equality of proportion bound by one mean term. The
& s\ |/ ¢ 12 arithmetic and harmonic medians work out this perfection through an interchange
\/ of differences in a play of alternation and inversion.
p T\
% 12 ?‘f \‘ 8 -]
L 71V . . . . :
2| 3 2 1 This table shows the simultaneousinversing and crossing
£ g ’ ; of the arithmetic and harmonic mean termsin the musical

proportion, as considered from the point of view of



Workbook 8

Geometry and music

Let usnow try to find verificationsin number
progressionsfor what | havejust stated in words.
Taking the geometric seriesfirst, weline up two
geometric series (of rate 2), one starting with the
first odd (male) number after unity, 3, and the
other starting with the first even (female) number,
2. 1:2 numerically symbolizesthe octave, the
spatia milieuin which thefirst consonant division
by 3 (giving the fifth 2/3) symbolizes the seeding,
form-giving function which enters and specifiesthe
fixed proportional divisionswithin the primal
ocean of the undifferentiated sound, the octave.

3 6 12 24 48

2 4 8 16 32

In the Timaeus Plato demonstrates that the
multiplication of 2 and of 3givesusall the numbers
for the Pythagorean tuning system by successive
multiplication by fifths (3:2). And as Platonistswe
remember that Two symbolizesthe power of
multiplicity, the octave, the female, mutable
receptacle, while Three symbolizes the male,
specifying, fixing, immutabl e pattern-giver whose
multiplication table givestheentirety of music.
Thiswasthe'music of the spheres, the universal
harmonies played out between thesetwo primal
male and female symbols.
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Thisdiagram by Giorgi shows the two progressonsof
2 ad 3, as given by Platoin the Timaeus, placedin

asodaion with the musicd proportion of 6, 8, 9, 12.

It usssthe musica proportion as a bessfor generating
number for a succession of musical octaves, fourthsand
fifths, thus constructing an harmonic sysem which
w£ beusdasam for architecture, painting, and
other arts.

Now let's interpenetrate these two geometric
sies 0 that the geometric progressionsact asa
sort of copulation:

Arithmetic

TN TN TN
534 68 12X 2435 48 o4
N N AN

Harmonic

We can see here that every other overlapping set of
three numbers provides us with aternately an
arithmetic and an harmonic proportion: 2, 3, 4 is
arithmetic; 3, 4, 6isharmonic; 4, 6, 8 is
arithmetic; 6, 8, 12 is harmonic, etc. So the
interfusion of the male number, geometrically
generated, with the female number, aso
geometrically generated, provides uswith these
two aternating proportional possibilities.

Now let us take the same thing we haveseen in a
linear structure and look at it in aformal structure,
through the Table of Lambda:

1 2 4 8 16 32 64

<) 6 12 24 48 9%
9 18 36 72 144

27 54 108 216

81 162 J24

243 486

729

Thisisatriangular array of numbers which crosses
the geometric progression by 2 (horizontal) with
the progression by 3 (diagonal). All the successve
vertical numbersare to each other in the ratio of
2:3, which is the same as multiplying one term by
3/2 in order to obtain the term below. This
successive multiplication by 3/2, the musical fifth,
is the method used by the Pythagoreans for
generating the musical scale. The origins of the
number series which appearson pp. 82 and 83
will now beevident.

The generative character of the Lambda Tableis
emphasized in the woodcut of 1503 on p. 7 by its
portrayal on awoman's thighs. In examining the
table we can see that each square of four numbers,
for instance 2, 4, 6, 3, containswithin it two
arithmetic progressions(that is 2, 3, 4, and 2, 4, 6)
giving us three sides forming the top of asquare
and one diagonal. Weseein the samefigure the
harmonic progressions2, 3,6 and 3, 4,6 giving

Arithmetic Harmonic
2---=>4 2 4
A LA

] // }
3 § . B850



threesdes of asguare, two of them overlapping knowable, manifested realms. These are the

with thefirst proportion, the other giving the numbersand musical proportionsfrom which
fourth side of the squareand the other diagona. So  Plato said the World Soul was fashioned.
we havein this Table of Lambda, handed down to Another geometric exerciseshowsthe

us by Nicomachusof Gerasa, an intercopulationof  relationship between the root functionsand the
these two proportions producing thesquare, which ~ mediating principles which create the world of
& we haveseen, isthe symbol of thefinite, harmony in music.
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Drawing 8.1. Using the square as unity with both
itsside and area equal to 1, we see by geometric
& evidenceor by trigonometry that by crossing the
3 /2 with the \/5/2 and smply leading a
perpendicular from the point of intersection up to
the side (1), we divide the unity into 1/3 and 2/3,
and using the unity asthelargest term, we have a
three-term arithmetic proportion: 1/3, 2/3, 1.
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:1 Arithmetic
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Drawing 8.1

1

24 + 2-V2
T— ! Drawing 82. Agan using thesquarefor unity and
by meansof an arc from thelower |eft corner,
bring the length of sde1 down to intersect with
the diagonal /2. Then lead an arc from the upper
right corner back up to the upper sde of the
sguare. We haveagain a point on the upper sdeat
which to divide the square, but thisdivision crestes
athree-term harmonic proportion, /2—-1),

Drawing82. {y/2—1):(2—/2):1 Harmonic
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Drawing 8.3. Thelast divison of the sideof
square 1 is accomplished with the/5/2. Thisis
done by leading an arc from the point of

3 intersection of the half-sdewith the semi-diagond
> 5 and the arc with radiusequal to the half Sdeto the
' upper side of the square. Thisdividesour unity
into ageometric proportion, 1/¢2:1/¢:1.

M/:d)

:1 Geometric
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Drawing 83. $12:



Large Middle Small

Arithmetic

In given square ABCD with side 1 draw its
1 %(0-666) %{0-333) diagonals AC and BD. With radius BD and centre

mean B swing arc DC to form BG ='/2. With radius

Harmonic 2—-/2 J2—1 CG and centre C swing arc GF. With radius AF

mean . (0-586) (0-414) and centre A swing arc FB to complete haf of the
_ profileof the ‘grail’. Repeat on oppositeside to

Geometric 1 J5=1 1 3-/5 completethefigure,

mean ¢ 2 ¢* 2

-

Thisisthe analogos or geometric proportion asit is
expressed in the division into extreme and mean
terms, but within theinitial unity itself.

All three medians have been constructed under
the condition that 1 is thelargest of the three terms.
Thisserieswas considered as a configuration of
transcendental (supra-rational) proportions, as they
areal incommensurablescontained within the
initial Unity. (Remember that ancient music itself
is constructed from whole number ratiosonly, but ‘
the principle of musical structure belongsto the | =
supra-rational divisonsof Unity.) The three ' ~
medians comprisethe trinity of trinities, three o E.
unique proportional expressionseach of three
terms. They expressthrough the sacred roots of 2
and 5 the essentia harmonic division of both Time o
(music) and Space (geometry) and have often been

2-V2

V2-1

employed in traditional culturesfor the bases of 4
architecture, art, science, mythology and
philosophy.

Drawing84. Hereisameansof drawing a
beautifully proportioned cup or grail-shaped
vess, using only the harmonic division to
establishits curvesand measures. We may

Speculate that thisis the geometric essence of the

Holy Grail. 8.4

It is perhaps because the contemplation of the laws of mediation allows one to
glimpse the fundamental relationship between Music and Geometry that Plato, in
his Seventh Letter, says that it is more revered than any other study of knowledge.
And perhapsfor the same reason the Egyptians constructed two great pyramidsat
Giza, one of whichisbassdon 1, qu, 4, the only triangle whose sdesarein the
geometrical progression, and the other whose Sdes are in the arithmetical pro-
gresson 3, 4, 5. In our day Simone Weil spegks of theimportance of thisstudy as
the philosophical bassfor Christian mysticism.

Itisin thework of HansJenny that we can begin to see the relationship of form
and sound in the physica world. Jenny's experiments have shown that sound
frequencies have the propensity to cal into. arrangement random, suspended
patices, or to organize emulsions in hydro-dynamic dispersion into orderly,
formd, periodic patterns. In other words, sound is an instrument through which
tempora frequency patternscan becomeformal spatial and geometric patterns.

Commentary 0N
Workbook 8



A planetary-system based on the musical proportion, 6, 8,
9, 12, of the arithmetic mean and the harmonic mean
between the geometric ratiosof 6 and 12, along with the
other tonesof the Pythagorean diatonic (major) scae.

Albrecht Diirer’s human canonisentirely composed of
proportions derived from the three unique divisions of
Unity into the Arithmetic. Harmonic and Geometric
Proportions.
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Sound frequenciesin thisexperiment cause random par-
ticlesto assume geometric patterns.

R GHT Geometric symmetriesare generated from electronic
beam frequency interference patterns. The sevenfold
figurearisesout of thecircleand returnstoiit.

Vibrational image of the Seed Sound, Om.




Thisdrawing combines two important figures, the 3,
4,5 triangleand the Golden Mean, to produce the
musical ratios. Although we give thesteps to construct
thediagram, it is not recommendedfor inning
geometers. It is based on adrawing from The Divine
Proportion by H.E.Huntley.

Draw acirclewith centre L and radius L A and draw
diameter AC. Draw aline perpendicular to AC and
passing through A. Swing an arc with centre A and
radius AC to F. Draw alinefrom F t{i\rough the cﬁem;e
L to intersect the circle at iy Draw a line perpendicular

to FH from ﬁ O insersect circleat D.

Repeat with CB perpendicular to FH. Draw rectangle
ABCD. (ABCDisal:2 rectangle, proof being that
LA=4AF. TriangleLJC issimilar to triangle LAF.
JL=4JC. BA= 4BC)

Construct 3, 4, 5 triangle by drawing alinefrom F
tangent to thecircleat D and extending it to intersect
thediameter AC at E Proof of the 3, 4, 5 triangleis
made by the Ela/ptian method of angular addition:
AFM and DFMare both 1:2 angles.
1_(1x2)+(1x2) 242

1
angles+angle 5= ooy —ax1) ~ 4=1_

Draw acirclewith centreJ and radius JN.

([

Wl 4=

448
3AF

Relationshipswith short 9de of redtange (AB)= Unity:
ML=1%
HM=]N=GJ=¢ (% rotation of semi-diagonal

C about L to )
GM=|]G+M=¢+1=
MN='£4K£_,’N—‘?}M=£_-1 =1/

KJ = JM—MK = 1—1/¢ = ij¢’
GK=GJ+JK =¢+1/p* =2
JQ=1/¢ (by similar trianglesIKQ and MKA)
JR=JG=¢
If unity is considered to be one unit of the 3, 4, 5
triangle, instead of the dde of the 1:2 rectangle, a
second series of ¢ relationships is engendered along
with aseries of whole number ratioswhich are funda-
menta to the formation of the musical scdes
If AF = 3, instead of \/5, and Unity = AF/3 then the
sideof the1:2 rectangle= AF/AC = 3],/5 = 1-3416.
Then RF = 3x¢ = 4:854.

HF= 1/¢x3=3/¢

HN= AF=3

HF:HN::1: . Lq.

NEHNC ER:DE:3
AL:AF::1:2
AL:AE::3:8

A
|

!
1
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In ancient E%ypt the audia sense - that is the direct
responseto the proportional laws of sound and form -
was conddered as the qoistemole%gicd bessfor philo-
sophy and science. Thisis evoked by the blind harpist,
whose proverbia wisdom comes not from the visud
world of appearancebut from an inner vison of meta-
physicd law.

A number of contemporary sciencesare now verifying the ancient cosmogonic
vision of avibratory creation through the Creative Word or Cosmic Sound. Alain
Daniélou points out that it was the absorption in this mysterious interchange
between vibration and form which was the bass of the great spiritual cultures of
the past:

From the atoms up to the universe, each of the cosmic movements possesesa
tempo, arhythm, a periodicity and can be compared then to vibration, therefore
to asound which expressesits nature. Not dl vibrations are perceptible to our
ears, but the rel ationshipsbetween the vibrations can be compared to therelations
of audiblefrequencies. All atoms can thus be considered as theformsof an energy
which expresses itself in a rhythm, and al substances are characterized by a
particular relationship of rhythms which can be represented by a relationship of
sounds. It is because of thissimilarity between the relationshipsof the sounds on
one hand and the forms and substancesof nature on the other, that language and
music are possible.

The pure sounds, theimmaterial sounds which constitute the profound nature
of things and which Kabir cals'their inaudible music', can be perceived through
instruments more subtle than our ears. To arrive at their perception constitutes
one of the goalsof the practice of these curious physio-mental disciplinescalled
yoga.

(Traithde musicologie comparhe.)

And Sir John Woodroffe, speaking from his tranglations of Hindu texts, says,

The natural name of a being is the sound produced by the concordant action of
the moving forceswhich constituteit. Thisiswhy it issaid that he who mentally
or physically pronounces the natural nameof abeing givesexistenceto the being
who bears this name.

(Garlandof Letters.)

89
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Anthropos

The geometric cosmology we have been surveying is part of a mystic doctrine of
creation known asanthropocosmic, adoctrine which isfundamental to the esoteric
tradition in philosophy since the earliest times, and which has been restated in our
time by Rudolf Steiner, R.A. Schwaller de Lubicz and others. Thefirst principleof
thistheory isthat Man is not amere constituent part of thisuniverse, but rather he
is both the final summarizing product of evolution and the original seed potentia
out of which the universegerminated. Wemay usethe analogy of the seed and the
tree: thetreeof the universeistheactualizationof theseed potential whichisCosmic
Man. | am using the word Man herein relation to its Sanskrit root manas, meaning
'mind’, or the consciousnesswhich can reflect upon itsdlf.

Thissameimageof theidentity between seed and tree, or between Cosmic Man
and transitory man on the tree of evolution, is given in the Book of Geness. To
elaborate | use some ideas from The Cipher of Genesis by the Kabbaligtic author
Carlo Suares, putting them in terms of anthropocosmic thought.

In Chapter 1 of Genesis, Adam is placed in the garden with al the animalsand
plants already created. Adam is the summation or final stage of the evolutionary
process. This conforms to the paradigm of Man the container or recapitualizer of
the entire evol utionary unfolding which preceded him.

In Chapter 2, Adam (now conceived as the schematic organization of the entire
cosmic metabolism) is the first-born thing. In this chapter, which seemingly con-
tradictsthefirst, Y HVH-Elohim createsdl the animals and showsthem to Adam,
and Adam istested by having to namethem oneby one. In thistest Adam recognizes
each speciesasan offshoot of hisown central trajectory. He can name them because
he knows them to be of himself. Adam is the core trunk of the evolutionary tree.
The animal species are the relatively fixed, specidized lateral branches from the
surging core.

The apparent contradiction between Chapters 1 and 2 of Genesisfindsa pardld
in contemporary embryology, which aso gives us two contradictory theoriesfor
human devel opment : the'recapitulation’ theory, and that of 'neoteny’. Theformer,
which correspondsto Genesis1, isthe theory that animalsrepeat the adult sagesdf
their ancestors during embryonic and post-natal growth. Therefore the human
embryo passssthrough all the major evolutionary phaseswhich have preceded him:
not only the mammal, reptile, fish and vegetal, but aso, in the early stages o
cellular division, al the regular geometric solids. Neoteny, however, posss an
almost opposite view which correspondsto Genesis 2. This theory is based on the
fact that there are over twenty important bodily characteristicswhich are common
to both man and primate, but in the primate they appear in a stage of the embryo
or the juvenile and are then outgrown. Physically humans appear as prematurely
born primates in which these physica features have been hormonally braked o
arrested.

Adam, in naming the variousspecies, recognizes, or shdl we say, remembers, his
own embryonic past (recapitulation). But he aso recognizes himself as the fiery
seed, the primal pattern for the total organic process of universal life (neoteny).
Adam, at this moment of creation, might declare,'l see nothing whichisnot me;|
seenothing which isaltogether likeme." Thus Adam passesthe test. He goesbeyond
theidentification of himsalf with thesuccessivemineral, plant and animal phesssd



The idea of Cosmic Man is echoed in contem-
porary science in the concept of the hologram,
which demonstrates that each fragment of a
whole contains the congtituents of the overall
structure of the whole. At thesametime, asa
icular partial of that whole, it expresses
itsdlf as an individual. In ancient science the
metaphoricapplication of the notion of the
Anthropocosm was the besisfor astrological
philosophy, and in dchemy it may be found
again as the search for the Philosophers Stone
-'that part in which the whole may be
found'. In this Renaissancedrawing the body
of man is placed in relation with theimportant
proportions of universa geometric forms and
numerical ratios. Here we see the correlation
between.,/2 and the procreative organ of man.
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evolution, and at the same time identifies himself with the highest power in the
organization of cosmic energy, the unmanifest geometry of theseed-idea. With his
identification with hisoriginal universal nature, Adam is ready for his incarnation
as Adam Kadmon, the embodiment of Cosmic or Divine Man.

The Vedic tradition transmits the same anthropocosmic vision from a more
metaphysical position. It tells usthat God created the universefrom a desire to see
himself and to adore himself. The being of this inconceivable God may be con-
sidered as an al-conscious, all-containing, all-powerful, homogeneous, endlessex-
panseof pure, formlessspirit. Hisdesireto see himself created (or distinguished from
himself) an Idea of himsdlf, called in Indian thought the Rea-lIdea. This divine
self-apperception, the 'Creative Word' inJudaeo-Christian thought, this event itself
isCosmic Man. And this Cosmic Man is what we, actual man, call the Universe.

The created universe is then seen as a nourishing placenta through which this
Divine sdf-idea is embodying itsdf or incarnating: a genesis, clothing itself in
matter so asto become perceptible and adorable. This position istheinverse of our
ordinary thinking. Humanity is not seen as the child or product of Mother Earth,
but rather earthisan essentia quality contained within thecharacter of Cosmic Man.

Anthropocosmic philosophy images evolution asacontinual inversing exchange
between eternal Cosmic Man and evolving humanity. The Universal Being per-
forms an involution into the dense seed-form of itsdlf. In principle thisisimaged
by the mineral kingdom, the extreme of inconscient, fixed densification. Thisin-
volved seed then provokesan opposite movement of evolution. The plant kingdom
followswhich then lifts upward and outward; it animates, freesand embodies the
divine qualitieswhich were locked or involved in the mineral.

Thesedivine qualities manifested and clarified themselvesasfunctional principles
and stages of growth in the plant kingdom - that is root, stem, ledf, flower, fruit,
sead - which we can read as symbol-analogies for the entire universal process of
Becoming.

The animal kingdom then appears as an inversion of the plant process, and we
can detect here an alternating rhythm of involution and evolution which givesrise
to the succession of the kingdoms. The animal 'involves again the principles and
activitiesand vital functionswhich the plant had'evolved' or opened, clarified and
uplifted. The animal achieves through this involution the power of individual
mobility whichisthe necessary predecessor of individual will. Theinvolution can
beconsideredasthe materialization of spirit, and theevolution asthespiritualization
of matter.



Thesedectron microscope
photographs reved the mor-

phic ranort between ﬂower-

Ing or leafing-out processs

in plantsand the sexud
agpects of animal develop-
ment.
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The gnomonic plan of a
Hindu templeis super-

1mposed on a dla%ram of t e

ancuent H| ndu archltectural
sutra says'The universeis
esent in the Temple,in the
orm of proportion.'

Rudolf Steiner givesan effectiveimage for this processby observing that manin
hisanimal body isin reality noother than a plant turned inside-out. Therespiratory
functionin the plant is the leaf. This function is performed open to thesun at the
outer extremeof the principle of branching. In man the respiratory function isthe
lung; its branches are within.

T o continue the analogy, we observe that the flower, which is the sexual organ
of the plant, grows upward and pulls the energy of the plant upward toward the
light; whereasin man and animal the sexua organs face downward and pull the
energiesof the body downward. The plant rootsin the earth; in man, the charac-
teristic root function is found in the convolutions of the brain which is rooted in
thesky of thought and mental energies. The mental processisa processof digestion,
assimilation and transmutation which functions & a higher frequency of the in-
testinal, digestive process, theform of the intestinesbeing aso convoluted. In this
way the succession of kingdoms from minera to plant to animal in the physica
world become asymbol for the constant movement in involution and evolution of
one Being which hasdivided into the complementary quaitiesof spirit and matter.

Within the logic of this vision of evolution the purpose of physical man isto
transform hisinvolved, animal incarnation into a body of light, just as the plant
evolution did for the involved mineral kingdom. Through the vision of Man &
Cosmos, the Anthropocosm, sacred geometry becomesacosmogram depicting the
drama of this divine birth. And during al temple-building epochs the sacred
architecture based on this geometry has been abook revealing this eternal drama.

In India the Vastupunrshamandda, the tradition of temple design founded on
Cosmic Man, is gill dive. We dso find that the architectural model for the great
Gothic cathedrals was the universal Christ-Man on the crossof creation. In Egypt
there is one great temple patterned on the human figure. This is the Temple of
Luxor, where Cosmic Man is figured, in both the architecture and in the ritud
bas-relief designs, as in the process of being born. The Hindu architectura sutra
says, 'The Universeis present in the Temple by meansof proportion'.

In our time there is a convergence between the new biological science based on
cyberneticsand information theory, and the mystic doctrine of the Anthropocosm.
The evolving universe around and within ourselves can be encountered only
through the sensory instrument that we inhabit. Therefore our brainsand bodies
necessarily shapeadl our perceptions, and have themselves been shaped by the same
seen and unseen energiesthat haveshaped every perceivablething. Body, Mind and
Universe must be in a paralel, formative identity. '‘Man, know thyself' was the
principle of ancient science, asit is also coming to be in modern science. T o quote
the physicist, Robert Dicke:

Theright order of ideasmay not be, 'Here isthe universe, so what must man be?
but instead, 'Here is man, so what must the universebe?
(Quotedin C.W. Misner, K.S. Thorne, JA. Wheeler, Gravitation.)

The human body containsin its proportions al of the important geometric ad
geodesic measuresand functions. The ancient Egyptian cubit, which isatime-spece

~ commensurate measure (1/1000th of the distance that the earth rotates at the

equator in onesecond of time), thefoot, thefathom, theancient Egyptian equivdent
to the metre, all these measures are commensurate with the sze or movementsd
the earth. The relationship of ¢ is given by the navel. In theideal proportionsof
Man the arm-spanin relation to the total height givesthe chord-arc relationfor an
arc of 60°. The height of the upper body (above the hip-socket) isin reationship
to the total height as the volume of a sphereisto the volume of its circumscribing
cube (1:1.90983). Also the height of the upper body isto the height of the pubic
arch asm/3:1 or 1.047:1. Thus the proportions of ideal man are at the centredf a
circleof invariant cosmic relationships.

Cobo= 1 Cobe 19.0083 T~
T ‘\ Spher

The reationship of cube to inscribed sphere.




Through an identification with the essential universal proportions expressed
through thisideal human form, individual man may contemplate thelirk between
his own physiology and universal cosmology, thereby envisaging a relationship
with hisown universal nature. Thisarray of universal proportionswithin the body
of Ideal Man becomesthe basis, in many civilizations, of acanon which governsthe
metrefor chant and poetry, the movementsof dance, and the proportions of crafts,
art and architecture.
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Man and Crossasthe pre-
misefor the cathedral plan.
In the philosophy of temple
architecture the templeisto
represent theimage of
Paradigmatic Man, the
supreme archetypewho
emanates dl of natureout of
himself.

The Gothic Cathedral at
Amiens, asymbolization of
Universal or Cosmic Man,
of whom Christ wasan
incarnation.



In Egypt the King was an earthly representation of
the Anthropocosmic Principle, and was the motif for
the construction of the Temple of Luxor. (Seep. 73))
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In both Renaissanceand early Egyptian art we
see a canon of proportions used to construct
the proportions ot the human body. Both
these examples make use of acanon of 18 (or
9) squaresfrom feet to brow. (Seep. 86.)
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Invariant geometric and geodetic relation-
ships are expressed in human biometrics:
A = armspan = the fathom (four cubits)
= theforearm = the cubit
= the upper body
= thelower body
E = the pubic arch
F= the navel or ¢ division
G = the Hara or /2 division= 0.586.
This vital centreis called the 'seed-pod' in
the Tantric system.

The positions of Hindu classcd dance
(Bharat Natyam) describe geometric angular
relationshipsfrom the axis of the body's
centre of gravity just below the navel.
These positions, while defining principle
angles, are dso often attributed to various
deitiesand are meant to convey their
characteristic powers.




The Genegs of Cosmic Volumes

The perspective of volume offers yet another metaphor for the original and ever-
continuing creative act of the materialization of Spirit and the creation of form.
Thevery ancient creation myth comingfrom Heliopolisin Egypt givesan example
of this mode of envisioning. Nun, the Cosmic Ocean, represents pure, undifferen-
tiated spirit-space, without limit or form. It is prior to any extensive, any specificity,
any god. It is pure potentiality. By the seed or will of the Creator, who isimplicit
within this Nun, the undifferentiated space is impelled to contract or coagulate
itself into volume Thus Atum, the creator, first creates himsalf or distinguishes
himself from the undefinable Nun by volumizing, in order that creation might
begin.

What form, then, might this first volume have? What indeed are the most
essential volumetric forms? There are five volumes which are thought to be the
most essential because they are the-only volumes which have all edges and dl
interior anglesequal. They are the tetrahedron, octahedron, cube, dodecahedron
and the icosahedron, and are the expressionsin volume of the triangle, the square
and the pentagon, 3, 4, 5. All other regular volumes are only truncations of these
five. Thesefive solids are given the name'Platonic' becauseit isassumed that Plato
has these forms in mind in the Timaeus, the dialogue in which he outlines a cos-
mology through the metaphor of planar and solid geometry. In thisdialogue, which
is one of the most thoroughly 'Pythagorean’ of his works, he establishes that the
four basicelementsof theworld areearth, air, fireand water, and that theseelements
areeach related to oneof thesolid figures. Tradition associatesthe cube with earth,
the tetrahedron with fire, the octahedron with air and theicosahedron with water.
Plato mentions ‘a certain fifth composition' used by the creator in the making of
the universe. Thus the dodecahedron came to be associated with thefifth element,
aether (prana). Plato's fabricator of the universe created order from the primordial
chaosof theseelements by meansof the essential forms and numbers. The ordering
according to number and form on a higher plane resulted in the intended dis-
position of the five elements in the physica universe. The essentid forms and
numbers then act as the interface between the higher and lower reams. They have
in themselves, and through their analogues with the elements, the power to shepe
the material world.

As Gordon Plummer notesin hisbook The Mathematicsd the Cosmic Mind, the
Hindu tradition associates the icosahedron with the Purusha. Purusha is the seed-
image of Brahma, the supreme creator himself, and as such thisimage is the map
or plan of the universe. The Purushaisanaogousto the Cosmic Man, the Anthro-
pocosm of the western esoteric tradition. Theicosahedron isthe obvious choicefor
thisfirst form, sincedl the other volumes arise naturally out of it.
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orposITE T hefive regular polyhedra or
Platonic solids were known and worked with
well before Plato's time. Keith Critchlow in
his book Time Stands Still presents convincing
evidence that they were known to the Neo-
lithic peoples of Britain at least 1000 years
before Plato. Thisisfounded on the existence
of anumber of spherical'stones kept in the
Ashmolean Museum at Oxford. Of asize one
can carry in the hand, these stones were carved
into the precise geometric spherical versions of
thecube, tetrahedron, octahedron, icosahedron
and dodecahedron, aswell as some additional
compound and semi-regular solids, such as the
cube-octahedron and the icosidodecahedron.
Critchlow says, 'What we have are objects
clearly indicative of a degree of mathematical
ability so far denied to Neolithic man by any

archaeologist or mathematical historian'. He
speculates on the possible relationship of these
objects to the building of the great astronomi-
cal stone circles of the same epoch in Britain:
'The study of the heavensis, after al, a
spherical activity, needing an understanding of
spherical coordinates. If the Neolithic inhabi-
tants of Scotland had constructed Maes Howe
before the pyramids were built by the ancient
Egyptians, why could they not be studying the
laws of three-dimensional coordinates?Isit not
more than acoincidence that Plato as well &
Ptolemy, Kepler and Al-Kindi attributed
cosmic significance to these figures?
Concurrently, Lucie Lamy in her forth-
coming book on the Egyptian system of
'measure gives proof of the knowledge of the
fivesolidsin the Egyptian Old Kingdom.

Thefive regular ‘Platon:
solids.
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The Platonic solids

Draw ng 91 Thesimultaneousgeneration of the
Platonic solidswithin the icosahedron. Draw a
circlewith radius O A and inscribe hexagon (2.5) of
sdeOA = 1. Draw vertical diameter AB. Mark

. each apex of the hexagon with numbers1 to 6 and
draw in the three diagonals1-4, 2-5, 3-6. With the
midpoint C as centreand radiusCA, draw arc to
intersect radius0- 2 at point 11. LineCA =.,/5/2
and will divide radius 0- 2into the proportion 1/¢
and 1/¢*. Draw circle with radius O-11 and at the
places where thiscircleintersectsthe radii of the
hexagon mark a point and designatewith a
number 7 to 12.



Drawing92. Points7, 8, and 9 form one of the 20
facesof theicosahedron. Thisface, like the other
19, isan equilateral triangle, shown herein true
proportion sinceit is parallel to the planeof the
picture. Faces7, 8,2; 8,9, 4;9,7,6;and6,7,1;
1,7,2;2,8,3;3,8,4,4,9,5;and 5, 9, 6 complete
the 10 faces directly visbleto theeye. Points10,
11, 12 denote the other planeseenin true
proportion. Itislocated directly opposite7, 8, 9
but hidden to the eye asare the 9 other planes
indicated by the dotted lines.

It can be seen that through ¢, 'the divine seed,
theicosahedron takesform.



Dr awi ng 93. Within asphereof equa radiusto
that of the previousdrawing, indicatethe
icosahedron by its12 points only. Draw dl
connections between the 12 vertices, omitting all
the diameter lines (thelines passing through the
centre of the sphere). It will be seen that from eech
point a maximum of 5 'rays can connect to
opposite points.

For example, from point 4 draw 4-10, 4-6, 4-7,
4-2 and 4-11. (Infact 5 opposite pointswill define
an exact pentagonal plane: 10-6-7-2-11 centred
about adiameter line passing through point 4.)
Repeat with pointss, 6, 1, 2, and 3, referring to
Drawing 9.2 ssavisud ad. From point 8 draw
'rays 8-12, 8-5, 8-6, 8-1, and 8-11. Repeat with
points9, 7, 11, 12, and 10.

Thisentire st of 'rays will intersectin groupsof
3 raysat 20 pointsof intersection. These 20 points
are the vertices which define a dodecahedron
'suspended’ within thelarger icosahedron. Thesix’
vighle facesof the 12 are shown for visud clarity.



The generation of the dodecahedron arises
spontaneously, a result of the natural crossing of al
theinternal radiantsof the icosahedron. These two
figuresare the inverse of one another: both are
composed of 30 edges, but whereas the icosahedron
has 20 faces and 12 vertices, the dodecahedron has
12 faces and 20 vertices.

Or aw ngs 9.4, 9.5. The establishment of the
dodecahedron automatically givesriseto the cube
defined by the 8 verticesof the dodecahedron, the
edges coinciding with one diagonal of each face.
Vishbleare the ,topface1, 2, 3, 4 and two sidefaces
3,4,5,6and 1, 4, 5, 7. Thediagonalsof the faces
of thiscube form an interlocking or star
tetrahedron. Thestar tetrahedron consistsof two
tetrahedra with pointsin opposite directions which
areinterlocked.

The volume enclosed by the two interlocking
tetrahedra.defines an octahedron, thus completing
the composite group of regular polyhedra:

The cube is shown pen‘ectlﬁ containing the dar tetra-

hedron. The octahedron, like the cube, the gar tetra-
hedron and theicosahedron, isseen in two-dimensiona
perspective as a hexagon. Only the dodecahedron is not
contained by the outline of the hexagon.



Yy graphic-

e edges of the icosahedron. This alternating

of one form out of the other isonl

ly indicated hm, but isgeometrically - fact.

0 ection

Not only does the projection of the internal radii of the
icosahedron form the edges of the dodecahedron but
reciprocally the projected radius of the dodecahedron

produces th

or
d




Let usreview verbaly what we havejust
experienced geometrically. If we connect dl the
internal verticesof theicosahedron by drawing
threelinesfrom each one connecting it to the ones
opposite, and then from the two upper vertices
draw four lines to the opposite ones, and allow
theselines to converge at the centre, wewill in 0
doing form naturally the edges of a dodecahedron
(seeDrawings 9.1 and 9.2). Thisisa generation
“ which happens by itsalf through the crossing of the
internal radiantsof theicosahedron. Once we have
established the dodecahedron we can, simply by
using six of its points and the centre, form acube.
Simply by using the diagonalsof the cube we are
able to form the star-tetrahedron or interlocking
tetrahedron. Theintersectionsof the star-
tetrahedron with the cube give us the perfect
positioning to form an inscribed octahedron. Then

within the octahedron, using again thelinesgiven
by theinternal radiantsof the icosahedron, aong
with the points of the octahedron, thereaisesa
second icosahedron. W e have gone through a
complete cycle, through five stages, from sead to
seed. This then isan infinite progression.

If the cube is given the dimension of 1, then the
side of the outer icosahedron will equal ¢ and the
dodecahedron will have asidelength of 1/¢. The
interlocking tetrahedron will haveasideof /2.
The octahedron will haveasideof 1/42, and the
side of the new, small, inner icosahedron will be
1/¢?: a stunning constellationof harmonies. The
Father (Purusha) has given birth to himsglf.

Thesinglekey that one needsin order to start
thisdrawing is the method of how to find the
vertices of thefirgt icosahedron. Thisis given to us
on theradiusof acircleand isitsdivision by 4,

The Hindus envisioned the Purusha as unmanifest and untouched by creationjust  Commentary on

asin the drawing the icosahedron is untouched by the other forms. The dodeca-
hedron was then seen to be Prakriti, the feminine power of creation and mani-
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festation, the Universal Mother, the quintessence of the natural universe. This
dodecahedron touchesal theformsof creation within her silent, observing partner.
Theinterlocking tetrahedron is then seen astheyin and theyang, for thetetrahedron
isavolume of threenessandisthereforea primary symbol of afunction accompanied
by its reciprocal. The result of this harmonic interaction of opposites gives the
cube, symbolicof material existence, thefour statesof matter, earth, air, fire, water.
Both the cube and the interlocking tetrahedron touch the dodecahedron. At the
heart of this tetrahedron is the octahedron, and as the cube is a formation of its
extremities, the octahedron symbolizesthe crystallization, the static perfection of
matter. It isthediamond, the heart of the cosmicsolid, thetransformed and clarified
lensof light, the double pyramid. Theouter progression, extending into vaster and
vadter realms, demarcatesthe same progression, the same genesis: icosahedron, the
Purusha, generating the dodecahedron, the Prakriti, and within Prakriti the full
play of manifested existence. The whole coagulation is begun by the secret seed
which contracts the circle, theinfinite, undifferentiated spirit, into theicosahedron.

The seedis phi, thefire of spirit.

Thetranscendent principles, theicosahedron and the dodecahedron, Purushaand
Prakriti, the primal duality, each have phi proportions. But when we arrive at the
level of the natural world of oppositional dualities, yin and yang, and the cube of
matter and its crystallizationin the octahedron, it is the square root of 2 which is
active. The square root of 2 is the way in which ¢ actsin Nature. And from the
octahedron, the purified state of matter, itscrystallizationinto the mineral gem, is
reborn theicosahedronwithits phi dimension, 1/¢2. This proportion, 1/¢* = 0.382
... isthe geometric function associated with Christ (see p. 63). Being asguare, it
representsa manifestedform, the Son; and being the side of the inner icosahedron
itistheincarnation or exact imageof theinitial, generating icosahedron, the Father,

Purusha, Anthropocosm.
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Two cubesof halite

Gypsum monoclinic system

Beryl hexagonal system

Quartz trigona system

Idocrase tetragonal system

‘-

Chloritein quartz

The mineral world expresses
pure volumetric geometry
with the greatest clarity, but
it isimportant to remember
that these solids do not exist
in nature. In their perfect
form they exist only on a
metaphysical plane, as pure,
creativeideation, and can be
represented, for the mind to
grasp, only through geo-
metry.




Purusha and Prakriti are the
eternal creativedichotomy in
Hindu mythology. Purusha
isthe anthr opocosmic, para-
digmatic Man or Seed that
projects Prakriti, the eter-
nally enchanting Feminine,
in order that her womb may
give birth to hisown em-
bodiment in the world of
form.




opposiTE In thisdemonstration the regular
polyhedraare determined by nine concen-
tric circleswhose pattern givesal the

necessary information for the construction
of theseforms. Each volumeisin asimple
harmonic relationship to the others, and it
is the same transcendental functions, /2,

J¢ and ¢ that make up these patterns of
relationships. Asin the previousdrawing,
dl the volumesemerge simultaneoudy. But
in this caseif one of the concentriccirdesis
removed then the pattern cannot yield the
remaining volumes. Thisis an image of the
great Buddhist idea of the co-dependent
origination of the archetypa principlesof
creation.

Kepler's version of the solar system was & one Platonic solid
within another, the radii of the intervening concentric spheres
relating to the orbits of the planets.
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These symbolic volume-forms symbolically re-enact our cosmic history, and
perfectly represent the great movements whose meanings they convey. The play
isthat of the constant i nterchange between theicosahedron asthe male Purusha and
the dodecahedron as the feminine Prakriti. The icosahedron is a structure of 12
vertices and 20 faces. It is a structure of triangles, three being the dynamic 'male
number. Theandrogynous dodecahedron asgiver of life has12 facesand 20 vertices
and is a structure of five, the number of life (3male+2 female). The star born
within its pentagon is the configuration of Cosmic Man, the perfector of life, the
Golden Proportion.

Thesesamefiveregular volumesareclassicallydrawn in such away that they are
contained within nine concentric circles, with each solid touching thespherewhich
circumscribes the next solid within it. This design will yield many important
relationships and is derived from the discipline called corpo trangparente, of con-
templating the shapes, constructed of transparent material, placed one within the
other. Thisinstruction was given to many of the great men of the Renaissance,
including Leonardo, Brunelleschi and Giorgi, by Fra Luca Pacioli.






Fra Luca Pacioli, the great
Renassanceteacher of sacred
geometry. The sudent's
concentrationon the trans-
parent solids was a discipline
to asdg in seeing the meta-
physcd redities beneath dl

appearance.
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There is speculation that in Hindu metaphysics each one of the bodies was the
symbol of one of theinvisible, subtle envelopes which were believed to surround
and interact with the physica body of man. The tradition associates

the small central icosahedron with the ultimate Perfection of the

L]
3 Body in its physical manifestation;

3 the octahedron with the physical or Food Body (seat of the in-
3 stinctual mind);

2 the tetrahedron with the pranic or Energetic Body (seat of the
= .intuitive mental faculty);

s the cube with the Mind-Body of 'pure reason’;

§ the dodecahedron with the Knowledge Body (seat of innate know-
5‘ ledge by identity);

[’:? the icosahedron with the Bliss Body (that of meditative union).

In conclusion we may ask how the practice of Sacred Geometry helps us confront
the profound questions of existence: What is the nature of Spirit? What is the
nature of Mind?What is the nature of Body?

My individual practiceof Geometry givesthisreply: The Body isthe most dense
expression of Mind, and Mind isall the subtle extensions of Body ; and underlying
thisentire world, from the most dense to the most subtle, there is one substance.
Thissubstanceis Spirit which has become entranced by the beauty of geometrizing.



Theserefraction photosare the closest visualization that science can give with respect to
the nature of atomic substance, which appearsto be patternsof geometrized light-
energy.
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