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CONSTRUCTING IDENTITY

Remembering the Mathematics of the

Ideal Villa'

JEF7TREY HILDNER
University of Virginia

The universe of Platonic and Pythagorean speculation
was compounded of the simpler relationships of num-
bers, and such acosmos wasformed within thetriangle
made by the square and the cube of the numbers 1, 2,
3.... And if such numbers governed the works of God,
it was considered fitting that the works of man should
be similarly constructed, that a building should be a
representative, in microcosm, of the process exhibited
at alarger scale in the workings of the world.

- Colin Rowe?

ie

Fig. 1 LeCorbusier, VilladeMonzie/Stein, Garches, 1927. Oblique
view o the north facade. From Oeuvre compleéte 1910-1929, 141.

The so-called ABABA rhythm of the structural grid of Le
Corbusier's remarkable Villa de Monzie/Stein of 1927 at
Garches (Fig. 1) enjoys legendary status in the history of
modern architecture. However, the celebrated essay consid-
eredto beresponsiblefor explicating thevilla's neo-Palladian
formula, Colin Rowe's " The Mathematics of the Ideal Villa:
Palladio and Le Corbusier compared,” first published fifty
years ago, actually made no reference to the structural inter-
vasusing the designations A" and ""B." The popularization
of the formulation ABABA is attributable not to Rowe
himself, but rather to commentators on hisessay.' In point of
fact, following the iconic elevation diagrams Le Corbusier
published in his Oeuvre compléte (Fig. 2). Rowe only applied
thedesignations™"A" and “B” in connection with arelated but
different mathematical property of thevilla— namely, the use
of the Greek golden section as a geometric proportional
device.* And, with respect to the rhythm of the structural
intervals between the villa's end walls, Rowe was equally
strict in employing L e Corbusier's own designations, which
are indicated on the same elevation diagrams as 2:1:2:1:2.
The numerical sequence, in contrast to the alphabetical one,
has the obvious benefit that it not only indicates the alterna-
tion of bays but also relates information as to their ratios.

This issue of nomenclature may seem trivial, yet it func-
tions, | believe, as the threshold to alarger debate aimed at
heightening perception of the inherent mathematical struc-
ture of the Villade Monzie/Stein’s grid, adebate that Rowe's
brilliant essay initiated. That is to say, inasmuch as the
question of ABABA versus2:1:2:1:2islimited tothe problem
of describing the transverse structural intervals, it may also
serve to focus attention on a more significant problem: the
degree to which theequally important loiigitudinal structural
intervals—and thus the essential conditions of the grid as a
whole— have been underappreciated.® The association of the
villa at Garches with the ABABA and/or 2:1:2:1:2 rhythm
may befirmly established in the educated architectural mind,
but how quickly and surely does one recall the numerical—
or alphabetical — sequenceof thestructural intervalsrunning
parallel to the principal axis of the site? Ultimately, in other
words, how well does one remember the grid?
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Theideaof an architecture that is"totally memorable” is
characterized by Rowe, quite rightly, as an abstract attribute
of no small significance. He introduces the idea in the first
sentence of his essay:

As the ideal type of centralized building Palladio’'s
VillaCapra-Rotundahas, perhaps more than any other
house, imposed itself upon the imagination. Math-
ematical, abstract, four square, without apparent func-
tion and totally memorable.?

On many levels, Le Corbusier's villa at Garches, an iconic
example of modern architecture, is also totally memorable.
But the same cannot be said of itscelebrated grid, at |east not
the form in which it has been mathematically represented to
date. | maintain, however, that if it is considered through a
new optic, if the mathematical expression is transformed or
defamiliarized, the grid, rather ironicaly, is found to be
possessed of the essential quality that makesit totally memo-
rable: the quality of the ideal.® According to this hypothesis,
theinterval s that define the ordinates of the grid (longitudinal
intervals) cannot fail to present themselves as forcibly and
enduringly tothemind astheinterval sthat definetheabscissae
(transverseintervals) for their mathematical interdependency
is shown to be undeniably lucid.

In this paper, | propose a simple alternative numbering
system for the grid of the Villa de Monzie/Stein at Garches.
Ultimately, the proposal deconstructs the authority of the
association of the grid with the simplistic and reductive
ABABA/2:1:2:1:2 expressions. In addition to revealing the
grid's intrinsic ideality —its nature as an el egant mathemati-
cal paradigm, and, accordingly, its mnemonic simplicity—
the alternative numbering system also illuminates other fun-
damental properties of the villa's proportional substructure.
These properties focus attention on the power of thelongitu-
dinal interval sto regulatethecomposition of theoverall plan,
site plan, and underappreciated side elevations.'°

VILLA DE MONZIE | STEIN'S 1:2:3:4 GRID:
A MATHEMATICAL PARADIGM

Rowe's famous analytic diagrams of the Villa de Monzie/
Stein and the VillaMalcontenta, which first appeared in print
in 1947, illustrated the schematic interval-structure of the
ground-floor plan of Le Corbusier's villa.!! In the 1976
edition of thearticle, Roweillustrated the schematic interval-
structure of the piano nobile instead of the ground-floor. |
have recreated both diagrams here.'? (Fig. 3) One of the
significant differences between the transverse intervals and
thelongitudinal intervalsis that the former are contained by
the building's rectangular field of enclosure, and hence are
finite, although they indeed imply centrifugal extension east
and west beyond the end walls via a pattern of infinite
alternation (2:1:2:1:2:1:2:1:2, and so on). The longitudinal
intervals, however, in fact extend beyond the building's
primary rectangular field of enclosure, and function to orga-
nizethespatial relationships of varioussecondary and tertiary
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Fig. 2. LeCorbugier, Villade Monzie/Stein, Garches, 1927. Draw-
ingsd thenorth and south elevations. From Oeuvr ecompléte 1910-
1929. 144.°

phenomena (for example, the projected south terrace that
Roweincludesin hisdiagram, towhich heassignstheinterval
designation 1%), which contribute to the all-important orga-
nizing function of the longitudinal axis of the site. With this
differencein mind, it is still important to consider the grid in
thesimplest terms as the relationship between the five trans-
verse intervals and the five major longitudinal intervals that
together describe the building's primary rectangular field of
enclosure. Thus, in the Le Corbusier-Rowe numerical sys-
tem, the transverse seguence is 2:1:2:1:2 and the major
longitudinal sequence is %:1%:1%:1}:—}. What | call the
summary sequence—the numbers in ascending order that
represent the four different bay sizes or spatial intervalsLe
Corbusier used in the villa—is 5:1: 1—;-:2. These are the four
numbers that are now associated in the literature of architec-
ture with the villa's fundamental mathematical structure.
LeCorbusier wasclearly sensitive towhat mathematicians
call "elegance™ with reference to an aesthetic property of
mathematical assertions. Thus, it is not surprising that he
celebrated the 2:1:2:1:2 proportional sequence of the trans-
verseintervalsinthe Oeuvre compleéte.'* According to Rudolf
Wittkower, the Pythagorean-Platonic tradition regards the
1:2ratio, which istheratio of the squareto thedoublesquare
(the point of departure for Le Corbusier's later work on the
Modulor), as the basis for al musical consonance: " Perfec-
tion and beauty were there ascribed to the ratio itself.”*¢
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Ultimately, Greek ideals of mathematical perfection and
beauty value whole-number relationships. Neither is it sur-
prising, therefore, that Le Corbusier chose to suppress the
proportional sequence of thefractional longitudinal intervals,
which arenot identified inthe Oeuvre compléte. Nor werethe
side elevations to which they pertain published (though
presumably for reasons that have to do with promoting the
north and south facades as the primary architectural events of
the vertical field).'s In point of fact, one of the most original
aspects of Rowe's essay was that he drew attention to the
proportional sequence of thelongitudinal intervals, and in so
doing, revealed what L e Corbusier had concealed — namely,
the complete mathematical structure of the grid. But the in-
elegance of thelongitudinal sequence that Rowe revealed—
+:15:15:15 3 —presents nosmal| challengeto one's ability
to remember it, and consequently, to remember thegrid asa
whole.'

Yet, as Rowe may have intended the reader to infer from
his diagram, through the simple mathematical device of
doubling the numbers, theinelegant fractions are eliminated.
According to thisalternative numbering system, with respect
to the five major intervals that describe the grid in each
dimension, the transverse sequence is 4:2:4:2:4 and the lon-
gitudinal sequence is 1:3:3:3:1. The summary sequence is
1:2:3:4. This alternative numbering system clarifies the in-
trinsic elegance of thewhole-number relationships of Villade
Monzie/Stein’s mathematical structure. Thegridis now seen
to be ordered by four significant numbers: 1, 2, 3, and 4.

My alternative diagrams depart from Rowe's in other
waysaswell. They include the suspended entrance canopy to
thenorth and theextrainterval of theterracetothesouth, from
which the outdoor stairway descends to the garden.!* These
additions heighten awareness of the degree to which Le
Corbusier regulated the entire plan through the use of this
simple 1:2:3:4 relationship. According to this numbering
system, then, the primary rectangular volume of the villa
oscillates between two readings: (1) at thelevel of theground
floor, theratio of therectangular field is 10:16; (2) at thelevel
of the pianonobile, theratio of the rectangular field is11:16.
Ultimately, Le Corbusier defines the limits of an extended
horizontal rectangular field whoseratio is 19:16.

On another level, these alternative diagrams also seek to
clarify the structural diagram with respect to the redlities of
the columnar order.'® They reveal the difference between the
circumstantial disposition of columnsat the*“profane” ground
floor (thirty-onecolumns) and the moreidealized disposition
of columns at the "sacred”" piano nobile (twenty-two col-
umns). Significantly, neither of thesefloors nor thetwo upper
floorsexhibit theideal condition of twenty-four columnsthat
LeCorbusier's three-bay by five-bay structural matrix would
imply —thatis, the condition sanscantilevered bays. Thefive
ground-floor columns coplanar with the north facade repre-
sent an especially significant example of Le Corbusier's
circumstantial deployment of columns. Their presence seems
to suggest that the corresponding floor above (the north end
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Fig. 3. Rowe's diagrams, redrawn by the author, o the schematic
interval-structuredf theground floor plan based on Rowe's origina
illustrationsfor the 1947 article,and of the piano nobile plan based
on theillugrations published in Mathematicsd the Ideal Villain
1976. According to the Le Corbusier-Rowenumberingsystem, the
proportiona sequencesthat describethe primary rectangular bound-
ay o the villaare: transverse sequence, 2:1:2:1:2; longitudina
sequence, +: 1+:1+:1+:$. Thesummary sequenceis comprised
fractional-number relationships, +:1:1+:2. The aphabetical ex-
pression transverse/longitudinal,ISABABA/CDDDC, whereB=l .
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of the piano nobile) is actualy cantilevered only at the
northwest corner.?

Wittkower, on whose scholarship Rowe so heavily de-
pends, wrote that

all systems of proportion in Western art and architec-
ture ... are ultimately derived from Greek thought.
Pythagoras, living in the sixth century B.C., iscredited
withthediscovery that the Greekmusical scal edepends
on the division of a string of the lyre in the ratios 1:2
(octave), 2:3 (fifth), 3:4 (fourth) and 1:4 (double oc-
tave). In other words, theratiosd the first four integers
1:2:3:4 expressall the consonancesd the Greekmusi-
cal scale®

Assuch, theessential 1:2:3:4 (4:2:4:2:4/1:3:3:3:1) structural
grid of the villaat Garches indeed constitutes a pure expres-
sion of "al the consonances of the Greek musical scale." Far
from being in-elegant, Le Corbusier's spatial partitioning
revealsitself to betruly in accord with Rowe's description of
the Greek ided —a "universe ... compounded of the simpler
relationships of numbers.”?

In this connection, it is difficult to avoid calling the
Parthenon to mind, that "pure creation of the mind,”* the
symbol of mathematically disciplined plastic perfection that
Le Corbusier revered so ardently above all other buildings.
VilladeMonzie/Stein represents, ultimately, anel egant math-
ematical paradigm in the classical Greek sense. Itsidealized
grid provides the spatial playing field for Le Corbusier's
circumstantial game of adding and subtracting columns. But
it also functions asthe conceptual deep structure of amaster-
ful, prismatic plastic construction. And, if Le Corbusier's
employment of the device of the Greek golden section is
already central to an understanding of the geometrical con-
struction inherent in the villa at Garches,* perhaps we may
extend this connection in order to associate the ideal--or
unforgettable— mathematics of the villa's structural grid at
least as much with the Greek musical/mathematical taxis as
with the ABABA rhythm of Palladio's Italian villa.?

CANTILEVER/MODULE

Thesignificanceof LeCorbusier's assertion that, at Garches,
more than any of his other projects, " proportion ruled abso-
lutely there, as absolute mistress,”? is underscored by the
various implications of this new numbering system. In par-
ticular, the degreeto which thelongitudinal intervals regul ate
the composition— theoverall plan (Fig. 5), the site plan, and
the underappreciated side elevations—emerges. Thisis a
point that Le Corbusier's own axonometric studies, which
permit rare glimpses of the end elevations, help usto appre-
ciate (Fig. 6),and onethat might well be seen to spring from
sustained consideration of one idea: the cantilever. On this
iconic technological-formal device of modern architecture
(and the role it plays) turns more than mathematical differ-

391
(m——= hl
— I 1
s i
jro——— !
1 1
1 [
1 |
" ' !
4 ' 2 ! 4 2 4
3 |
i S T 7
-
oo e b
‘ i i H t )
{ ; } ] ] g
m P L |
f 1 ! i | I
i 1 ! 1 ] {l
| I $omoee S, '
1 ! I ] ] [
H t f i 3 i
o | i i i i
- "y ! B ) | |
( i | [l [
| H ' ! )
) : | | )
___________ | R B
i
! 1 | 0
: . |
"M ! t ' f
| | l
! t ‘ I
! ! 1 i
----------- e L S
- ! ! 1 1 [
} ___________ _: ————— R . Lo o
| :
w o |
) )
) i
\ l
) 1
| it e i =
- ! |
[ ! !
Pl ANO NOBILE
16
4 2 4 2 4
e ———— b dinisibiiliin. iuininininbaiaieidaded L il Yo
- | | ) 1 1 [
.......... 4.----.;-__________;_-_-4---________]
| | ! ) t I
i 1 | ) ) I
i 1 1 1 ) I
| L L !
I i ' i I il
I 1 1 | | !
I t | | | [
—————————— B St e e B et L
f 1 1 I | i
t ] { ( 1 I
t i | 1 1 I
™ b . | e
t 1 1 ) 1 I
i | 1 ) ) i
i 1 | | 1 i
[ ES S— R e
{ 1 t 1 1 |
: L . !
m | | 1 1 fl
I | 1 I ) I
I | | I ' I
f ' i I ) {
——————————— e
- i 1 I [ [
S I U BN N S, J
| !
1 |
] |
t t
Mmoo 1
1 t
1 t
| t
. t ----------------- .
- ! 1
L S
GROUND FLOOR

Fig. 4. Diagrams of the author's proposed aternative numbering
system. According to this new system, the proportiona sequences
that describe the primary rectangular boundary o the villa are:
transverse sequence, 4:2:4:2:4; longitudinal sequence, 1:3:3:3:1.
The summary sequenceis comprised of ideal whole-number rela
tionships, 1:2:3:4. (Thed phabetica expression,transversdlongitu-
dinal, is ABABA/CDDDC, where C=1; or, DBDBDB/ACCCA,
whereA=1.) Additiona longitudinad interval sthat extend south and
north into the Site are al so shown.

11
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Fig. 6. LeCorbusier, Villade Monzie/Stein, Garches, 1927. Axono-
metric view of the southeast comer. FLC 10461, The Le Corbusier
Archive, vol. 3, 398.

Fig. 5. LeCorbusier, VilladeMonzie/Stein, Garches, 1927. Ground Fig. 7: LeCorbusier, VilladeMonzie/Stein, Garches, 1927. Oeuvre
floor plan and piano nobile plan. From Oeuvre complete 1910-1929, complete 1910-1929, 148. View of theinterior, showing the spatial
142. Two free-standing columns in the living room of the piano significance of the cantilevered interval, 1.25 meters, which isthe
nobile, which donot appear inthe Oeuvr ecompl ete,have been added conceptua starting point (“1”) in the author's alternative 1:2:3:4
here. grid numbering-system.
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ences between the two alternative numbering systems. And,
intheend, thetwonumbering systemsdiffer precisely on the
pointthatisarguably of greatest significanceinone's attempt
toappreciatetheeleganceof L eCorbusier's construction, and
which, inthe 1:2:3:4 numbering system, isintrinsically asso-
ciated withthecantilever: thatis, the module. With respect to
theproblemof whichstructural interval of thegridisprimary,
orgenerative— thatis, whichinterval ought tobeassigned the
significant number "'1"" —the two numbering systemsclearly
differ on conceptual and pragmaticlevelsasmuchasthey do
on the level of mathematical expression. In the 1:2:3:4 ex-
pression of thegrid, the cantilevered interval, 1.25 meters, is
thestarting point “1.” (Fig. 7) Itistheirreducible basic unit,
or module, of which the other intervals are whole multiple
moduli.
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NOTES

' A longer version of this paper is forthcoming in the Journal of
Architectural Education.

2 Colin Rowe, " The Mathematics of the Ideal Villa: Palladio and
Le Corbusier compared,” Architectural Review 101 (March
1947), pp. 101-104. Thearticle hasbeen republished threetimes.
Thefirst was areprint of theoriginal article, by thesametitle, in
Peter Serenyi, ed., Le Corbusier in Perspective (Englewood
Cliffs, N.J.: Prentice-Hall, 1975), pp. 46-55. Thiswasessentially
identical totheoriginal text; however, thenumber, selection, and
coordination of illustrations were different. Thesecond publica
tion was also areprint of the original article; it appeared as" The
Mathematics of the Ideal Villa"™ A + U: Architecture and
Urbanism (October 1975), pp. 29-40 (English text and Japanese
translation). Here, thetitle of the article as well asthe composi-
tions and scale of the illustrations differed from both earlier
editions. The third re-publication, which comprised a revised
text, appeared as the title essay, " The Mathematics of the Ideal
Villa," in The Mathematics of the Ideal Villa and Other Essays
(Cambridge,MA.: TheMIT Press, 1976), pp. 1-27. (Since1978,
Rowe's essay has also begun to appear in foreign language
translations.) Though the 1976 edition includes significant revi-
sions to the text and illustrations of the original, the essential
thesis remains unaltered. | have noted any discrepancies that are
pertinent to my thesis. Thisquotation, which appeared in dlightly
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different formintheoriginal text, istaken from therevised 1976
version.

Numerous scholars have contributed to the popular association
of Rowe with the use of alphabetical nomenclature to describe
the longitudinal structural intervals of Le Corbusier's villa at
Garches. In ModemArchitecture: ACritical History (New Y ork:
Oxford University Press, 1980}, forexample, Kenneth Frampton,
refemng to Le Corbusier's Villa Schwob and the Villa de
Monzie/Stein a Garches, writes that ""both houses [are] seem-
ingly organized about the classic Palladian ABABA rhythm
remarked on by Colin Rowe," p. 157 (my emphasis). In the
crucial essay, Rowedoes of course associate the villaat Garches
with the Palladian model in an indelible way. But it was other
scholars who ascribed to this association the so-called Palladian
ABABA designation (seen. 7 below). For example, in hisarticle
on "The Grid," in Oppositions 15/16 (Winter/Spring 1979), p.
102, Barry Maitland refers to Roweashis point of departureand
employs aphabetical notation to show how the "ABABA"
transverse-bay spacing a Garches is a special condition of
Rudolf Wittkower's diagram of the general Palladian geometri-
cal pattern "ABCBA" where C=A. Interestingly enough, how-
ever, Wittkower employs no aphabetical designations; see
Wittkower, Architectural Principles in the Age of Humanism
(London: Alec Tiranti, 1962; reprint ed., New York: W. W.
Norton & Company, 1971), p. 73. Nor, for that matter, does
Palladio use them in his own Quattro libri dell'architettura
(Venice, 1570). Infact, we must turn to Cesare Cesariano's 1521
(Como)edition of Vitruvius’ De architecturafor asystematic use
of alphabetical notation to describe grid patterns.

Le Corbusier and Pierre Jeanneret, Oeuvre compléte, 8 vals.
(Zurich: Editions d’Architecture, 1929-1970); the following
citations are taken from the reprint ed. (Zurich: Editions
d' Architecture, 1967).

See the section on the " Villa a Garches 1927,” in Le Corbusier,
Oeuvre compléte 1910-1929 (vol. 1), pp. 140-149. Rowe de-
scribes the device of the Greek golden section, especially in the
1976 version of his essay, as an aspect— together with the
associated device of |es trace'srégulateurs—of Le Corbusier's
aggressive assertion of the mathematical organization of the
elevations: " LeCorbusier ... carefully indicates hisrelationships
by an apparatus of regulating lines and figures and by placing on
the drawings of his elevations the ratio of the golden section,
A:B=B:(A+B),” Mathematics of the Ideal Villa, 9. Rowe sup-
portshisview that L eCorbusier's interest in mathematics ismost
evident in elevation by comparisons with Palladio: “But, if Le
Corbusier's facades are for him the primary demonstrations of
the virtues of mathematical discipline, with Palladio it would
seem that the ultimate proof of histheory liesin his plan,” ibid.,
9. Elsewhere, Rowe declares Palladio's choice of planand Le
Corbusier's choice of elevations asbeing thedocuments,in each
case, most illustrative of elementary mathematical regulation,"
ibid., p.12. Part of the purposeof thispaperistoshow that, infact,
thereexistsacomparable' elementary mathematical regulation™
in Le Corbusier's composition of the plan.

A clarification isin order asto thedesignations longitudinal and
transverse intervals. Inasmuch as the transverse axis of the
building coincides with the longitudinal or north-south axis of
the site, and the longitudinal axis of the building coincides with
the transverse or east-west axis of the site, a choice must ulti-
mately be made as to which will be privileged —theaxes of the
building or the axes of the ste—in assigning the descriptions
"transverse” and "'longitudinal" intervals to the complementary
dimensions of the grid. | have opted to privilege the axes of the
site. This choice offers three interrelated benefits: first, in the
most general terms, it underscores thesignificance of theinextri-
cable spatial/formal relationship of the building and the site;
second, on aspecificlevel, it emphasizesthesignificance of the
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underappreciated longitudinal intervals as a major organizing
devicefor theoverall site; and third, it servestoillustratethefact
that Garchesisas much acontingent, site-dependent fragment of
alarger architectural wholeasitisan autonomous, site-indepen-
dent, Platonic construction. Therefore, | use the term longitudi-
nal intervalsto refer tothe spatial intervalsthat run parallel to the
long (longitudinal) axisof thesite, which runsnorth-south andis
parallel to the short (transverse) axis of the building. Thetrans-
verseintervalsrefer to the spatial intervalsthat run paralel tothe
short (transverse) axis of the site, which runs east-west and is
paralel to the long (longitudinal) axis of the building. Rowe
refers to what | call the transverse intervals as the " horizontal
coordinates,” Mathematics of the Ideal Villa, p. 4; indeed, they
are horizontal, and thus associated with the x-axis (abscissa) of
the building and site plans, when the site plan is oriented with
north either up or down, in which case what according to Rowe's
system might be called the extended “vertical” coordinates
would thus be associated with the y-axis (ordinate) of the build-
ing and site plans. | have oriented the plans and diagrams that
accompany this article in this way (with north up, asin Rowe's
original illustrations tothearticle). Thus, thecontracted horizon-
tal coordinates (or transverse intervals) are read side-to-side
along the building and site. And the vertical coordinates (or
longitudinal intervals) are read front to back along the building
and site. Moreover, though it is somewhat perplexing, thelongi-
tudinal intervals, which proceed perpendicular to the two princi-
pa facades (north and south), in fact stratify the planar structure
of the spatial field parallel to these two facades, for they define
the spatial substructure of the deep space of the site's length (its
y-axis); and the transverse intervals in fact stratify the planar
structure of the spatial field perpendicular to the two principal
facade's, for they define the spatial substructure of the shallow
width of the site (its x-axis).

Analysisof itscharacterization inthescholarly record reveal sthe
surprising degree to which a mythology has accrued to Rowe's
article as well as to the grid of the Villa de Monzie/Stein at
Garchesitself. Inatypicalexample,inThe Villas of Le Corbusier:
1920-1930 (New Haven: Yale University Press, 1987), Tim
Benton writes that " Rowe emphasized the ABABA grid of the
VillaStein-de Monzie, comparingit toasimilar grid underlying
the design of the Villa Malcontenta,” p. 165 (my emphasis). First,
as I have said, Rowe makes no mention of "ABABA"; second,
ABABA is not a "grid," and can only describe a grid if the
intervals are the same in both directions, which at Garches they
are not; and finally, Benton’s assertion actually functions as an
example of how other scholars, but not Rowe himself, have
“emphasized” the "ABABA" (transverse) intervals of the grid
but havelost sight of thelongitudinal (what | would call correla-
tively the” CDDDC") intervals, in other words, the grid itself.
Rowe, Mathematics of the Ideal Villa, p. 2.

Ultimately, Russian Formalism iscentral tothecritical apparatus
underpinning my research, namely, the desire to bring a new
optic to bear on the familiar object through the technique of
defamiliarization. Among the seminal texts on the subject is
Victor Shklovsky's canonical essay of 1917, Art as Techniquel
Device," which stands as the intellectual cornerstone to my
approach. See the English edition, trans. and ed. Lee T. Lemon
and Marion J. Reis in Russian Formalist Criticism: Four Essays
(Lincoln: University of Nebraska Press, 1965).

Other commentators have addressed historical, morphological,
and constructional aspects of the Garches grid. At least two
studies have diligently traced the historical development of Le
Corbusier's design of thegrid. SeeBenton, Villas of Le Corbusier,
164-189, and Arjan Hebly, "The 5 Points and Form," in Max
Risselada, ed., Raumplan and Plan Libre: Adolf Loos and Le
Corbusier, 1919-1930 (New York: Rizzoli Intemational Publi-
cations, 1988; reprint ed., 1991), pp. 47-53. Barry Maitland's
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morphological analysis stands out as one of the unique attempts
to examine the grid on a purely theoretical level; see Maitland,
"TheGrid," pp.90-117. Attention hasbeen devoted totherelated
mathematical problem of regulating lines, which, according to
Le Corbusier, govern the principal facades. In particular, see
Herz-Fischler, "Le Corbusier's 'Regulating Lines' for the Villa
at Garches (1927) and Other Early Works," Jour nal of the Sociery
of Architectural Historians 43 (1984), pp. 53-59. An attempt has
also been madeto relate theregulating linesto the plan in various
diagrams. See Y ucuru Tominagaand Shigetaka Nagao, " Redis-
covery of Modem Housing/Villa & Garches 1927," in Space
Design: A Monthly Journal of Art & Architecture 133 (Septem-
ber 1975), pp. 66-71. Most relevant to the present study, perhaps,
isHerz-Fischler's assertionthat " no seriousstudy of Le Corbusier
can be based on [his] 'official’ versions alone," "'Le Corbusier's
'Regulating Lines,"” p. 57. For a cogent discussion of the
constructional aspects of the Dom-ino reinforced concreteframe
system, see Eleanor Gregh, " The Dom-ino Idea," in Oppositions
15/16 (Winter/Spring 1979). pp. 60-87.

Rowe's diagrams as published in the original text of the essay,
"The Mathematics of the Ideal Villa," pp. 102-103, are very
difficult to reproduce photographically (oneis hard-pressed to
decipher the aimost illegible interval numbers), but | plan to
include them in the forthcoming version of this article.

As published in Mathemarics of the Ideal Villa, p. 5, fig. 1,
Rowe's diagram of the villa at Garches is oriented with north to
theright. Thisachieves theeffect of placing greater emphasison
the longitudinal intervals, since they are the ones that are read
fromlefttoright inthisorientation. However, Roweinformed me
that thisorientation was merely theresult of anarbitrary decision
made by the publisher.

Herz-Fischler asserts that Le Corbusier refers to the 2:1:2:1:2
sequence in hiswritingsasan " automatic system of proportion-
ing," onethat heused in many projects, including“Maison Cook,
Pessac, and House C-2 at Stuttgart," "LeCorbusier's 'Regul ating
Lines," p. 57.

Rudolf Wittkower, “Le Corbusier's Modulor," in Carlo Palazzolo
and Riccardo Vio, eds., In the Footsteps of Le Corbusier (New
York: Rizzoli International Publications, 1951), p. 13.

The extent to which Le Corbusier himself privileges the trans-
verse, in contradistinction to his silence on the longitudinal, is
reflected in thisstatement from theintroduction to the section on
Garches in his Oeuvre compléte 1910-1929: "La Maison est
entitrement supportée par despoteaux disposés a équi-distance
de 5 met 2m5 sans souci du plan intérieur (The house is
supported entirely by columns that are positioned equidistant
from one another at intervals of 5 and 2.5 metersthroughout the
interior)" (my translation), 140. Le Corbusier neglects to clarify
that this is true only with respect to the transverse spacing;
therefore, he implies that the 5 and 2.5 meter intervals are used
to determine the longitudinal placement of the columns aswell,
which, of course, is not the case.

Empirical evidence has helped to corroboratethis. In the course
of conducting my research, | have observed that both students
and faculty colleagues are able to recall accurately either the
ABABA or 2:1:2:1:2 aspect of the grid, yet struggle in vain to
recall correctly thelongitudinal aspect. | have given a number of
quizzestotest students' memorylcomprehensionof thegrid after
they have studied Rowe's essay. In my experience, only one
student has been able to diagram thegrid accurately beyond the
proverbial ABABA/2:1:2:1:2 rhythm of thetransversestructure.
A common error, for example, istoemploy some combination of
A and B for thelongitudinal Intervalsaswell. (Curiously enough,
students tend moretoward theuse of al phabetical than numerical
notation.)

17 In discussions with students and colleagues over the years, when

thesubject of the Garches grid hascomeup for discussion, noone
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has independently raised the idea of doubling advanced here.
Thus my empirical evidence has corroborated what my study of
the published record has revealed, namely, that while it may
ultimately beobvious, to my knowledge, thereisnoevidencethat
the device of doubling has been previously noted in print or
employed in praxis. | madethediscovery in 1989in thecourse of
teaching at the University of Texas (Arlington), where | con-
ducted agraduate studio that involved an addition to the villa at
Garches.

Rowe obviously delimits the projection of the terrace in his
analytical diagram in order to reinforce the comparison with the
portico of the VillaMalcontenta, but heleaves the door open to
confusion. Thefact that theterraceactually extends an additional

“.5” interval in the L e Corbusier-Rowe numbering system (this
half interval also definesthe zone of the stair that descendsto the
garden) appears to be an underappreciated point by many who
have reprinted Rowe's diagrams. Among the authors whose
discussions | have studied, only Kenneth Frampton aligns the
diagram and plan of Garches in a manner that accurately and
unambiguously reveals the incompletion of the terrace: first in
"Frontality vs. Rotation," in Five Architects: Eisenman, Graves,
Gwathmey, Hejduk, Meier (New Y ork: Wittenborn & Company,
1972; reprint, New Y ork: Oxford University Press, 1975), p. 11,
and subsequently in Modem Architecture: A Critical History, p.
157. Curiously, however, in another article, Frampton provides
an example of the more common phenomenon, wherein the
situation isambiguousand misleading, if not explicitly incorrect;
see'"Le Corbusier and ‘I'Esprit Nouveau',” Oppositions 15/16
(Winter/Spring 1979), p. 41.

My diagramsseek to represent the structural condition of the
ground floor and piano nobile plans, based on Le Corbusier's
drawingsreproduced in The Le Corbusier Archive, ed. H. Allen
Brooks, 32 vols. (New York: Garland Publishing Company &
Paris: Fondation LeCorbusier, 1982-85), hereafter referred toas
LCA, with drawings from the Fondation Le Corbusier hereafter
referred to as FLC with relevent inventory numbers. See, for
example, LCA vol. 3, Le Corbusier: Palais de la Société des
Nations, Villa Les Terrasses, and Other Buildingsand Projects,
1926-1927, ground floor plans FLC 10576, 452; FLC 10431,
382; and FLC 10451,393. In the same volume, see piano nobile
plans FLC 10563, 443; and FLC 10452, 393. The aforemen-
tioned plates are conclusive with respect to column locations,
however they exhibit ambiguitieswith respect to column shapes,
especialy in the case of the inside two columns at the service
entrance on the ground floor and their expressions &t the piano
nobile.

To my knowledge, only James Michael Ward, in his doctoral
dissertation, “Le Corbusier's Villa'Les Terrasses' and thelnter-
national Style,"" New York University, 1984, has observed that
the househas, as he writes, " thirty-one vertical supports,” which
agrees with my decipherment of Le Corbusier's ground floor
plan reproduced in LCA, vol. 3. But Ward does not comment on
the most stunning implication of thisdiscovery, whichisthat Le
Corbusier, by whatever mix of practical necessity and calculated
artifice, violatesthedictates of hisidealized Dom-ino systemand
presents only the illusion of a cantilevered piano nobile a the
front facade (the absence of columns at the ribbon window
merely signifiesthat thefloor aboveiscantilevered); at the back,
however, by way of physical and conceptual opposition, the
facade of the ground floor is effectively subtracted/denied and
thereality of the structural act of the cantilever isunequivocally
presented; seeWard,"LeCorbusier's Villa'Les Terrasses," pp.
178 and 207 n. 45. It should be noted as well that Ward's
research, ibid., pp. 19 and 53-56, uncoversthesurprising fact that
it was Gabrielle de Monzie, co-tenant with Sarah and Michael

Stein, who held legal title to the land and assumed principa

fiduciary responsibility for the construction of thevilla." Villade
Monzie" or "Villa de Monzie/Stein,” therefore, as opposed to
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VillaStein or even VillaStein/de Monzie, more properly reflects
the historical record. LeCorbusier evidently named the villaLes
Terrassesor The Terraces, though he does not refer toit assuch
intheOeuvrecompleéte. Infact, hisdrawingsbear thedesignation
"Mme G de Monzie," clearly indicating that L e Corbusier knew
who was paying the bills.

Wittkower, "Le Corbusier's Modulor,” p. 12 (my emphasis); see
Rowe, Mathematicsofthe Ideal Villa, 17 n. 6, where heexplicitly
attributes his observations on the relationship between math-
ematics, musical harmony, and ideal proportion to hisreading of
Wittkower.

Rowe, Mathematics of the Ideal Villa, 8.

For LeCorbusier's veneration of the Parthenon, seein particular
the chapter " Architecture, Pure Creation of the Mind in Le
Corbusier, Towardsa New Ar chitecture, trans. Frederick Etchells
(London: Architectural Press, 1927; reprint, New Y ork: Praeger
Publishers, 1960), pp. 185-207.

Two examples of how Garchesis typically understood in terms
of the golden section, which can be deduced from study of the
plates Le Corbusier published in the Oeuvre compleéte, are as
follows. (1) Asindicated earlier, he includes the basic propor-
tional assertion of the golden section on hisdrawing of the south
facade, A:B=B:(A+B), to indicate that he has used this to
organi zeitsfundamentall eft-right (solid/void) proportional rela-
tionship. Thus, according to the transverse intervals along the
bottom of hisdrawing, A=2+1=3, and B=2+1+2=5. Therefore
the ratio A:B=3:5. And the ratio B:(A+B)=5:8. The actual
proportion of thegolden section, which can bederived geometri-
caly and arithmetically, is approximately .618 (a unique prop-
erty of the Greek golden section isthat itsreciprocal isthe same
number added to 1, i.e., 1.618). Thisisan irrational number that
wholenumber ratioscan only approximate, for example, theratio
of thenumbers 3:5=.6, and theratioofthenumbers 5:8=.625. The
ratio 5:8, which more nearly approximates the actual number, is
the most common rationalized (that is, approximate) expression
of the golden section, and onethat Le Corbusier routinely used.
(2) Theregulating presence of the golden section isalso evident
in theratio of the sum of the transverse structural intervalstothe
sum of the longitudinal intervals of the enclosed part of the
groundfloor plan (that is, theratio of theshort sidetothelongside
of the plan). In the Le Corbusier-Rowe system, the sum of the
longitudinal intervals(from north tosouth) is1/2+1 1/2+1 1/2+1
1/2=5. The sum of the transverse intervals is 2+1+2+1+2=8.
Thustheir ratio is 5:8. This means that the enclosed rectangular
field of the ground floor plan conforms to the conventional,
idealized ratio of thegolden section. And, in point of fact, sodoes
the rectangular vertical field of the north and south facades: the
ratio of height to length isalso 5:8. (In my doubled numbering
system the ratio is correspondingly doubled and expressed as
10:16.) Rowe refers to this important approximation of the
golden section—35:8—when describing the similarities between
the volumetric proportions of Palladio's Villa Malcontentaand
the Villa de Monzie/Stein a Garches: "both are blocks of
corresponding volume, each measuring 8 unitsin length, by 51/
2in breadth [thisisat the piano nobile; the ground floor planis
5in breadth], by 5in height,”" Mathematics of the Ideal Villa, p.
4. This is an example of the way in which Rowe's text has
reinforced the association of the golden section with the propor-
tional structureof the villaat Garches.

For an explanation of Aristotle's idea of taxis as "'the orderly
arrangement of parts,” whichincludes the double-idea of thegrid
and tripartition, see Alexander Tzonisand LianeLefaivre, Clas-
sical Architecture: The Poeticsof Order (Cambridge, Mass.: The
MIT Press, 1986), p. 9.

From an interview with Le Corbusier by Hugues Desalle, tran-
scribed from an audio recording made six months before the
architect's death and published in Modulus/The University of
Virginia School of Architecture Review (1979), p. 71.



