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EDITOR'S INTRODUCTION

T F .\ FILII u'ere atlle to reproduce for us rvhat the evc re-

I ..ir". in its normal cou.rc of explorati<ln, *'c u'oulcl find
I ourselves confronted br- a rhvthmic flicker of select but
barelv tclated imagcs shifting about in a loosc sequential mon-
tage. Onlv thc small ccnter of each image u'oulcl be in clear

focus as its peripherv softencd into a blur of color that finallv
faded to soft gravs near thc cdge of thc frame . In.rages urruld
succeed one another at a rate <lfabout fbur cach sectlnd, a speed

too slou' to gain the scamless continuitv of motion picturcs and

too fast fbr us to recognize each scene individuallr'.' Normallr',
each of us gains closc to 150,(m0 of these glimpscs of our sur-
roundings everv dar', and a fair proportion ofattcntion encoun-

ters the built environment. 'l'his skittcring sequencc of impres-
sions is the rau' matcrial of visual cxpericnce that falls au.'av

unremembered as u'e perceive a painting or a building as uni-
fied, statrle, and contiguous. We litcrallv do not sce that u hich
u'e remember nor remembcr s'hat \r'e see .

But the act of seeing is mundanc. Aftcr vears of practicc in
knou'ing and in mancuvering through buildings, u'hv should
architects concern themselves u'ith anvthing but the end result
of visual perception? Painters deal ivith illusion, \trrc are taught,
not architects. Buildings do not rcstrict us to one vieu'point.
'fhey are ar,ailable on our o\r'n tcrms, holding no visual mvs-
terv that \\'e cannot solve bv taking a look from the other side.

\\:e mav feel the cool face of concretc, knock on glass, listcn to
our o\r,n voices return in clear or muffled echo and movc about
freelv u'ithout restraint. \\'e mav ask to see the details of con-
struction and subject the underlving structure to mathematical
verification. In architecture, our freedom to invcstigate is far
greater than anv allou'ed in other arts such as painting, litera-
ture, or film-making. Built forms seem so ubiquitous and so

iamiliar that surelv anv visual ambiguities have been discor-
ered long ago.

But the ease of apparent familiaritv breeds hastc. In vears of
practicing our skill, u'e have cut short the process of seeing bv
isolating and naming obiects until recognition alone seems suf-
ficient for undcrstanding.' -Ibo often the order of language has

become the order of image. 'lhe known world seems to be

rnade up of obiects u.ith specific names and purposes, each

seeming to possess characteristics of color and form, contrast
and outline. Perhaps the relationship mav as easilv be re-
versed. 'fhe simple description of a visual scenc requircs stu-
dents of the visual arts to painstakinglv unlearn their skill in
obiectifving images and strain to trace the light and shados,be-
Ibre them rather than the discrete identifiable features.

Habits of seeing are formed and tested in evervdav encoun-
ters for evervdav purposes. 

-lhev 
are fitting to those situations.

Yet in the efficiency of habit, the underlying processes and or-
ganization of perception are lost to the conscious mind, and the
most basic responses of the eye and mind are completelv inac-
cessible.' A studied awareness of the paired phenomcna of
sight and recognition, horvevcq mav teach us something of the
orderliness with which we approach the visual u.'orld. Archi-
tects as rvell as paintcrs, sculptors, and all those charged u'ith
shaping the phl'sical u,orld may use such a studv to hone their
skills of observation bevond the demands of dailv response and

learn to use their sense of sight more fulh'.
What ma,y' a study of visual perception teach us? Morc, one

rvould hope, than a repertoire of illusion and clever perspec-

tival tricks to induce and deceive. An earnest studv must not
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center on u,hat u'e perceive, but should question hou, rve per-
ceive; hou' do rvc make sense out of the parccl of light u'aves

that enter the eve? \\'hat are the mechanisms that interpret a

limited range of electromagnetic wavcs as that rvhich we call
light and color, and hou'are these shados-s ordered in a svstem
of meaning appropriate to our clailv tasks? Once visual percep-
tion is loosed from the sct of properties of phvsical obfects,
light and color mav take up rcsidence in thc eve and mind
as characteristics of our particular scnsitivitv to the visible
spectrum.

'fhe field of perceptual psi,'chologv engages the intricacies
of visual sensibilitv at cverv level from the chemical response

of photoreceptors in the cve to the construction of a consistent
knorvledgc of our surroundings. \\brking rvithin thc theoreti-
cal structure of the human sciences, psvchologists search for a

useful model of the mental tools that enable us to recogniz.e,

order, and inteqrate visual infrrrmation, and debate flourishes
over the exact dcscription of this modcl. Although a rigorous
explanation of visual understanding is not frrrthcoming, cur-
rent theorists u'ould all agree that pcrception is interpretive,
purposeful, and, trv nature, crcative.i \Ve usc our visual inf<rr-

mation to create, qualifr', and modifv our understanding of the
visual rvorld and in turn use perceivcd patterns to direct neu'
exploration. 'fhis cvcle admits no disiunction betr.l'een percep-
tual and creative thinking, for vision is meaningful onh' u'ithin
an cxisting framework, and that fiamework is tied to a constant
source of neu. information. Percept and concept turn as one,

spinning the fabric of experiencc, looking alu'avs ahead and al-
u'avs back, "therc is no vision u'ithout thought."o

Perceptual thinking has been the focus of debate in philoso-
phv, art and literarv criticism, and esthetics as well as psvchol-
ogr: This luncture in nascent cognition is critical to theories of
imagerl', and imagination, and their parallel in literature, meta-
phor. Paul Ricoeur traces visual image and vcrbal metaphor to
a common source, thercbv blurring the distinctions ben|een
verbal and nonverbal communication, and between thc "sense"

of an idea and its representation. He identifies each of these
functions as aspects of a single process of concretizing ideas or
"schematization."' As theorists began to dralr, parallels be-

tu,een perception and the making of mental correspondence
between different experiences, they came to an acknowledge-
ment of the interpretive and purposeful nature of perception
along a different path than did clinical psychologists interested
in the sense of sight. In this unitv of percept and concept, we
find a common thread that drau's together the disparate thco-
ries of perception in each of our respective fields. Wc find, too,
the common concern of essavs in this volumc.

'lhis process of understanding visual phenomena, or "visual
thinking," characterizes both the experience of the seen u,orld
and the artistic invention of neu' experiences.t Both are ways
of "seeing as" or seeing metaphoricallv in order to understand
and communicate.' But perceptions change according to the
particular place and historical moment, and iust as intellectual
history is characterized bv differing stvles of thought, visual
thinking is tied to cultural change. Not onlv do we literallv see

differently than people of the past, but we hold a different
view of the function of sight itself. -fhe 

changing stvles of the
visual arts and landscape may be scen in part as a history
of exploration into a contemporarv understanding of visual
perception.



8 I Introduction

Visual thinking and historv touch o'crt' aspcct of thc art
ancl expericnce of architccture. Our livelihoocl as architccts de-
pends on a visual fluencv not onll' in rcacling cxisting spilccs,
but also in reacling the .spirit ,rf contcmpt,ra=rv activitiss rhar
havc not vct fbund places of thcir olr'n. 'l'he essavs in this col-
lection addrcss ,rp.itr of the qucstion of visual tluencv rrrnging
from the unchanging psvchological basc of pcrceprion to rhc
changing naturc of visual crpression in the historv of architec-
t ural design.

In framing thcsc inquiries, Rudolf .'\rnhcim, the intrepicl
pioneer ofthc stuch'ofart and visual perception ancl thc first to
call our attention to "r-isual thinkinq," cxamines lruilt form as a

perccived phenomcnon. ,\rnheim ourlincs thc specific proper-
tics of thc three-dimensional u'orld that distineuish thc erpe-
riencc of architecture fron.r that o[ the <lther arts. His discus-
sion reaches bel'ond consiclcrations of painterlv composition to
point out the particular po\\'er of builclings to phr.sicallv in-
rolvc a moving vieu'er u'ithin a self-cclntainecl space or dra-
matic sequcnce, and recognizes thc pou'cr of architecture t<r

develop a scnse of timing in pacc and scquencc much like that
of thc danccr or musician.

\\'olfgang Zuckcr offers a counterpoinr ro thc firsr essar. bv
examining the position of the archit"it ,,, an intlir idual u irhin
a societv given thc po\\:cr of crcative activit\'. He drau's on
Greck mvth to outline thc architcct's oficn precirrious position
as a man sought out for the strcngth of his imaginirti<ln and
quictlv distrustccl fbr the same rcason. 'l'hc dclicacr. of thc rc-
lati<lnships bcts'ccn architect ancl patron suqqcsrs a profi,und
emotional concern r.vith building reaching u'ell ltevond utili-
tarianism. In approaching the ccntral issue fr<lm turl clircc-
tions, these first cssavs bracket thc rcspectir-c roles of I'icu.-cr
and creatoq and gcsture t<lu,ard the uni$' of thc tuo.

.'\s neu'comcri to thc ficld of pcrccprlon, uc har.e much ro
learn of the specilic paramerers of rhe sense of sight. Julian
H<rchberg offcrs a carcful studr' of thc interprctive narure of
sight and-of the qualitv of r.isuai infirrmation nvailable ro us. In
response to our needs as architects, his studl' is brought to
examine the integration <lf succcssive glimpscs of thc thrcc-
dimensional u'orlcl into a coherent, relirrble understancling. In
reaching this question, Ilochberq outlines the historv and in-
tercsts of his ou'n licld of pcrccptual psvcholoqv and irac". the
developmcnt of a thcorv of schcmata ancl mcm<lrv that closes
the gap betu'een pcrceptual and conceprual psvchologr,. Using
examples from the built cnvironmenr, I lochberg's detailed es-
say fbrmulates a lucid program <lf current issues relevant to ar-
chitects. Such an efforqu'ill clear as.av vears of antiquarcd and
misunderstood notions and perhaps ,rgg"rt fresh means to re-
sponsive design.

F.xtending the cxplorarion of a universal basis of perccprion,
Anne Grisu'old 'fl'ng unclerscorcs thc rclationship bcnveen
perceptual paradigms and the geometrv of threc-dimensional
form. She points out a c<lrrespondcnce lrascd on recurring nu-
merical relationships between fundamental sparial pattcrns in
nature and underh'ing consistencies in the cross-cultural repre-
sentation of space . Using examples from her ou'n u'ork, '['ng
discusses the application of spatial and numcrical archctvpcs t<r

architecture.
If we share a common means of visual perception, thcn hclrv

do culture, class, familr', and inc'lividual imagination frame our
reading of experience and our arti Hertrcrt Rcatl oncc *.rotc
that "Seeing is creation and creation is communication." In all
its f<rrms, this process of artistic communication rer.eals a svn-
thesis of all levels of intcrpretation from rhc mosr basic lcvei of
cognition to the most flecting fanc\'.',, Art is vision produccd bv

thc same imagination that strains meaning out of points of lighr
and, as Susan l,anger maintains, "imagination is the source of
drcam, reason, rcligion, and all true gcneral otrscrvation.""

.\t the sen'icc of visual imagination, clrau'ing is the c<lmmon
trxrl of thc visual irrts; it is rvic'lclv availablc ancl responsive to
thc eve, th<lught, and hand of the draftsman. In his cssar,,
(lilbert (lass argucs that drau'ing scrvcs the architcct as spon-
taneouslv- irs it cloes the painter or thc sculptor. Drau,ing re-
veals the spirit of intention in architecturc that u'ill not bc lost
in thc contractor's hands, but u'ill gain p<lu'er as the don-rinant
mood of the completed rvork. (lass uses cxamplcs that bridqc
thc gap bctu'een sccing and drau'ing, ro'ealing an unbrokcn
thrcad of purposc irnd intcrpretation.

Because thc nature of vision clrives both thc crcation of
drau'ing and architccturc, existing builclines should offcr clues
not onlv t<l the architect's visual intcntions but also to a meta-
phor for vision tacitlv shirred bv thc architect ancl his e^ultural
contcmporaries. Such commonlv held icleas contributc to a

manneiof thinkinq that rcaches licvond the visual arts ancl im-
prints upon everv f<lrm of human cndcavor a clistinct commu-
nicatir.e tcnor, rvhich \\.'c mav call "s$,lc." Susirn Sontag sug-
gests reversing thc rvell-uorn rclationship betu'een stvle and
content so that content, or subf ect mattcr, mat' take its place as

simply another expressivc agcnt of str,'lc, for, shc argucs, thc
existcnce of contcnt in a u<rrk of art is itsclf a str'listic dg-ice.,r
If u'e considcr artistic ancl intellectual accomplir'h-"nt, as sim-
plv different fbrms of communicarion, u,e begin to legitimize
visual fluenc-\' as an intellcctual f:rcilitv freed from the mire of
"artsv" u,illfulness. .\rchitcctural str'ic, thercforc, is not iust
a formal languaec sharccl onlr' [>r' the itrchitcct and his spc-
cific audience but rcr-erbcrates on a level of belicf common to
all contcmp<)rary cxpressive forms. On this level, corrcspon-
dences among thc visual arrs anci philosophr., politics, and sci-
encc of a historical timc arc harcllv surprising.

I)uring the 1920s, iust such a shared csthetic linkccl the Ra-
tionalist movement in irrchitecture in Sor.iet Russia s'ith thc
schtxrl of Gcstalt Psvchologv begun in (icrmanv. Anatolc Sen-
ker-itch traccs this intcrclepenclcnce through his carcful re-
search into the u'ritings and design of thc principal figurcs of
both intellcctual m<lvcmcnts. Hc drau,s on the controvcrsial
theoretical u'ritings of thc teachcrs of thc Inkuk, the first So-
viet school of architccturc, ancl on the rvork of both teachers
ancl students to document thc dcvelopmcnt of a coherent pro-
gram of design priorities. 'fhc influencc of the Rationalists
is conspicuouslv underrcpresentcd in most survevs of earlv
t\r'cntieth-ccntun' archit".tu.., l;ecausc of long-standing po-
litical and linguiitic barricrs.'fhrough Senkeviltch's ro,,,.lk,' ir,
full importance again mav be felt.

\\'hereas Senkcvitch's study cxamincs a common line of
thought shared bv a group of archirects, cach o[ the {inal tu.o
articles looks at thc visual languagc ofa sinsle architect through
a ckrse description of his proiects. Each studv shou's hou' a

conscientious conccrn with the rvorkings of visual perception is
manifestcd in desisn, and cach suggesrs the profbund influcncc
of a contcmporary artistic or scientific metaphor for vision.
Using the analogv of language, these essavs clcarly shou' horv
a fascination for a particular aspect of thc visual *.orld shared
br'' the architect and his contcmporarics becomes a part of
an expressive language u'ith u'hich a building "speaks" ro irs
occuPants.

I)rarv'ing on seventeenth-century documcnts and first-hand
experience, Hamilton Hazlehurst rediscovers Andre LeNos-
tre's use of perspcctir.al illusion and trompe I'ocil in the gar-
dens of Vaux-Le-Vicomte, Pontchartrain, and Chantillv. 'fhesc
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gardens date respectivelv from the beeinninq, middle, and encl
of LeNostre's carcer, and together thev rcr.eal his increasing
skill and subtlett' in moldinq the almost contourlcss plains of
the French countrt'side int; earciens no less clramatic than
those of thc Italian nobilin: Le\ostre pleased his patrons u.ith
broad Iandscapes <lf slou' svmmetrv in u'hich the dclights of
u'ater and glen altcrnatelv unfolded and u'ere c<lncealed in sc-
quences planned to charm thc er.e of thc r.ieu.er.

,\ ceniurv later, the romanrici'ision of Richarcl .\lorris Hunt
and Fiederick Lau' Olmsted \r'as ar rvork in their design fbr
Biltmore, the housc and garden estare <lf (leorge \\ashington
\anderbilt near Asho'ille, North Carolina. A concern fbr er-
pansive vieu,s, picturcsquc natural landscapcs and a continuitv
benveen house and garden u erc prioritics for the qracious ei-
tatc of a nineteenth-centurv Amcrican gentlcman. Gcralcl Al-
len and \Iark Hcu'itt use this case srudv ro illustrare the rangc
of perceptual issues that all architccts considcrcd in their ci-e-
sign decisions. 'lhe original plans of Biltmorc har.e never
before been macle public nor considcred so closelr-. Our un-
clerstanding of Hunt, Olmsted and thc American romanric rra-
dition is taken a significant step further.

In both of thesc case studies, thc architects activclv firrmu_
lated an understanding of risual perccprion u.ithin a conrcm-
porarv model. J'hose not plundcring rhc scientilic fournals, as,
for examplc, did the teachcrs of Inkuk (the school of the Rus_
sian rationalists), der-eloped a demanding artistic sensibilit' that
taxed the cve and mind u,ith quesrions of threc-dimeniional
form analogous ro those that occupied their contcmporaries in
other fields. I'hc r.isual issues pursucd bv cach arcLircc mav
be seen as part of a pcrvasive tone of inquirv that u.as sharcd
bv scicntists and artists alike.

If those questions interested arrists and architects thcn,
u,hat is the mood of research todal'i \\'hat do s.e sharc u.ith
scholars and scientists as \r'e cach pursue our o\\.n paths? D<r
u'e single our cerrain design ideas as exemplarr. or particularlr.
expressive, and do thcse har-e somc analogv in the-humrn ,.i_
cnces that mav contribute to our o$'n understanding or suggest
neu' principles of formal organizationl Although .rit pr..il"l_
ism undoubtedlt. crists more pcr\.asivelv than u..e can casilr,.
sce ' three c{)ncepts *-ill scr'e as examples of analogics bet.,.ccn
the tu'o fields; image, the memorable stateme.rt ,i, composi_
tion; pace, the rhvthm and ratc ofexpericncc; ancl svncsthesia,
our tendencv to make connections betr.vccn thc ienses. .,\l_
though sciencc u,ill never offer clear-cut ans\r.ers or formulae
rvith u'hich to dimension cxperience, scientists arc dreamers
and thcir u'ork can be rich u'ith suggestions clrau.n fiom practi_
cal expericnce verv close to our o\\.,n.

In reccnr vears there has becn much talk of the image in ar_
chitecture as u'ell as in the field of perceptual psvcho)ogr.. In
both disciplines, "image" has bccomc a 

-carch-ulord 
us]ch so

often and so impreciseh' that it has come to suggcst a certain
polemic or philosophv rarher than a specific viirial phenome_
non. The norion of imagery has played a more or less impor_
tant role in all theories of perception sincc the in<luiries of
Hobbes- and Berkelev in the sevenreenrh ancl eighteenth cen_
turies. In the mid-twcntieth centurr,', theories of perception
based on the notion of a remembcred impression ofihe retinal
image r.l'ere discredited under pressu." f.nm a behaviorist
scho,l of thought.'3 Inrcresr was revi'ed in the 1960s and 1970s
bv a series of experiments on mental roration, or the abilitv to
imagine a three-dimensional obfect and tgrn it around in rhe
mind's eve as if it rvere real.,o'lhis time the mental image or
mental structure u,as identified as a phenomenon distinctlrom
the retinal impression or sensation. Modern psvchologists ac_

knorvledsc the true-to-life appearance of mental images, but
attribute this to a purelv mental mechanism, not a visual one.,,-fhe 

eve could no'er see an object u'holc rlr knou' the ideal
forms, prototvpes, and fantasies abounding in the imagination,
nor u-ould a pcrcept ever be confused u'ith an image madc in
the mind. fhis distinction suggests rhat the mental image is a

phenomenon more akin to a proposition or analogl. than to
anvthing purloined from thc phvsical u'orld.

In the u'ritings of contcmporar\. architects, the "image" of a

buildine rcf-ers to the nremorable or rct-erential qualities of a

composition, that u'hich is easilt' capturecl in analogr: ln fact,
the architcct's concerns u'ith imagerv har.e closelr. paralleled
those of scientists in the shift au'av from thc Gcstalt model of
geomctric simplicin' as thc kcv to imaeibilin. ro a more erperi-
ential idea based on commonl\. knos'n svmbols or associations.-lhus the active geometries of the mid-ccnturv are replaced
s'ith temples and ducks.

Since the recent flurrv of expcrimentation into the nature of
the mental image, scientists havc satisfied their initial curiousir!.
and har-e reintegratecl thc phcn<lmcnon into a general thcorv of
mental structurcs ancl schcmata. Likeu'ise thc interest of archi-
tects in specific and relcntless associations ma\, \!'ane and thc
"image" find its appropriate placc u'ithin a broatlcr approach
to design.

Whereas an imagc is oftcn strongest as a momentarv im_
pre ssion-of a building's facadc or of an interior spacc, our cxpc-
rience of a sequcnce in motion is also shapcd brl the designer's
manipulation of pacc and rhvthm. Architccts speak of thc r-i_
sual rhl'thm of columns or u.indou.s and of oi.erlapping se-
quences of pilasters and free-standing columns in the u.oik of
-\{ichelangelo or Bernini. 'lher. disparagc modernist cler.arions
for their relentless rcperirion and extoll the sinuous undula_
tions of Antonio Gaudi. Somc, such as Aldo van ltvck, speak
of the sequenrial rhvthm of an enrrv or stairhall, and con_
sciouslv think of design as rhc srrucruring of experience. \hn
Evck's articulation of the in-between creais , ,pr." of both in_
side and outside, upstairs and dou,nstairs in an cffort to allou.
the space, and hence the time, for an experience of rhr.thm
r.vithin the simplest of transitions.

'lhis sensitivitv to pace finds a parallel in current studies of
timing in the recognition of and reaction to ne\r. information.'lhe fundamental units of cxploration and understanding scem
to-tefrmlv fixed in time and to \.arv littlc lretu.een pe-ople.,n
All of us, u'hen confronted u'ith a surfeit of informaiion, ab_
sorb at our fastest pace and simplv lose the excess; ll,hen rve do
not find enough of interest, u'e llecome bored and daydream.
In efforts ro measure this pacing, experimenrs on readlng havc
shorvn that rve can manage almut four glimpses everv second.
Onll' a two percenr area jn the center nf 

"rif, ,."n" i, in clear
focus w-hile the large peripheral field quicklv fades into a blur
only differentiated enough to distinguish tolor and general
form.'t After this quarter-second glimpse, more time is needed
to recognize and relate the neru. information to a larger view
and finallv to make sense out of the entire scene. All ihases of
the perceptual cvcle: sight, recognition, and exploration, pro_
ceed simultaneoush. and each nerv glimpse is pianned 

"nd'"r_ecuted intentionallr,'. In this manncr, the skipsiep work of the
eve.proceeds on expectation and is alu,avs a jump or two ahead
of the cycle of recognition as we experience ihe i.isual w.<lrld in
an undisturbed stream.,,

Authors and musicians play on expectations, often allowing
a pause before a passage of particular insight or intensitl,, ani
setting description or modulation at a pace that seems to fit the
mood of an evenr. 'fiming is a particularly effective dcvice in
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film-making as vignettes mav be spliced together in a rhvthmic
sequence to establish the ambience of a scene. Ingmar Berg-
man was the master of a brooding, sulking pacc in film, offer-
ing just enough information to suggest a depth of cmotional
undercurrent. 'fhe moclulation of pace is a pou'crful tcchnique
in all the arts including architecture , rvhich, even if not con-
ceived in a linear fashion, is experienced scrialh'.

Finallv, an intercst has been revived in svncsthesia, the
crossover areas betr.r,een thc senses. Itobert Armstronq dc-
scribes the cssential qualitics of csthetic cxperience indepen-
dent of specific medium or sensation, constructing qualitative
oppositions that applv equallv to music, literature, and the r-i-

sual arts.'' At this basic level, the senses coalesce into a single
metaphoric impression rendcring all thc arts as one . In studics

of speech and communication, Ravmond Birdrrhistell demon-
strates the pervasiveness of evert'dav expression in gcsture ancl

movement as rvell as language, suggesting that information is
commonlv transferred through a grcat mant' channels, all of
which we are able to read."'r\ condesccnding stance, or an in-
sincere tone of voice mav be rcad as clearlv as anv vcrbal mes-

sage-sometimes more clearlr,', as anv practiced liar knorvs.
-fhe 

messages of buildings also travel in divcrse u'avs so that

touch and sound mav be porverful allies to a visual statement.

Alvar Aalto extendcd the lau's of acoustics to servc his art. 'lhe

stainless steel fan sculpture ancl ceiling modulation of the hall

for the Institute of International F-ducation u'as dcsignecl to re-

spond to the resonances of speech as tvell as to adcl a r-isual

touch to the room. Frank [,lovd \\iight's choice of natural

materials not onh' supportcd his polemic, but enrichccl his

buildings u'ith the sensual qualities of millcd oak and rough

fieldstone. In a building, the qualities of the manv arts of archi-
tecture do coalesce whether or not it \t'as thc architcct's inten-
tion, and manv an architectural liar has been found out in wavs

he never considered. In everv area of design, we are thus

charged to be aware of the analogous senses and builcl torv'ard a

wholeness of expericnce.
In everv instance, \r'e are called upon not to follorv the dc-

tails of scientific literature but to learn to use our senses u'cll
and willinglv and to seek a fluencv in the thrce-dimensional ex-

periential language that rve are creating. In this volume , \\:e tr\'
to present some meaningful models for visual thinking and to

open the wa)' to nerv architectural sensibilities. \\'e u'ould do

well to heed the words ofJosef Albers, "Do not be afraid of the

understandable in art."''
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Buildings as Percepts I 13

BUILDINGS AS PERCEPTS

Iludolf Arnheim

T\SYCIIOLO(;IS'I'S ASSU}IF] .\S ,\ \I{I"I'ER OI.'
pCOUnSF- that a building, fust like anv orher obicct in

I this uorlcl, is availablc to us onlv as a perceptual cxperi-
ence and theref<rrc must lre dealt u'ith as a scnsorv object. 'fhis

premise, hou'ever, is not shared bv evcrvbodv clse. So carnest
i thcoretician rs Christian \orbe:rg-Schulz. rvrircs: "'lhc thc-
ori' of architecture . cannot take the immediatc cxpericncc
as its point of dcparture ." In a latcr publication hc insists again
that "\\'hat onc dcscribcs in this \\-av are subjcctir-e architec-
tural etperiences, and one uoulcl har'.'to arrive at the atlsurcl
conclusion that 'architecture comcs int<l being onlv u'hen expc-
riencecl.' It is, therefitre nonscnse to sav that man is alu avs thc
ccntcr of urchitecturul spacc, end that thc directions ,,i arcihitcc-
tural space change u'ith the movcments of thc hunran lxrdr'.
Architcctural space ccrtainlv erists inclcpendentlr of the c,rsu,rl
perceiver, and has ccnters ancl dircctions of its <lu'n."

T'he exrrmplcs uscd bv Nr)rtlerq-Schulz n-rake it clear that hc
thinks of perccptual expcricnces as norhing but the ircciclental
and momcntarv observations that entcr a person's conscious-
ness rlhen he accepts "literallr'" u'hat his cves rcqister as hc
looks at thc u'orld. 'fhis sort of pcrccprual behavior, hou.evcr,
occurs and assumes valiclitv onlv undcr verv spccial conc'litior.rs
as, for erample , $'hcn ons l<xrk.s at , pai.rting. \lorc n'picallr',
the pcrcepts clf human beings or animals concern thc inclcpcn-
dcnt cristence of things, as it crvstallizes in thc rnind from an
infinitv of individual imprcssions. I'his ccrtainlv is thc casc
u'hen onc u'alks tou'ard a buildinq or rhrough its intcrior. 'I'hc

frcqucntlv quite compler total image of an obiect resr"rlts tionr
the spontaneous intcgrati<ln of thc multiplicitv of thc particular
r-isual profcctions. Such a total image, hou'er-cq is jusr rrs con-
cretelv perceptual as the individual senson' registrations.-lhe simple example of a cubc mav illustrltc this point.
From no place of obser\-:ltion can one sce morc than threc sidc-
fhces of a cutre. Ncverthcless, evcrvboclv opcrates u'ith the vi-
sual in-rage of a complete cubc. 'lhc particular qualitt' of such a

mental image is not casilv dcscribcd, \'ct \\'c can suggcst hrlu' it
comes about.

fo put it a bit stronqlr': a buildine or a sroup of buildinqs,
because of its three-dimcnsionalit\., is an obiect that nolxrch'
has evcr scen and of u'hich ncvertheless one can hale a r.alicl
imagc. 

-lhc 
coming about of such imagcs prescnrs rhe psvchol<>

gist u'ith a tu,ofbld problcm. First, a ntcntal image o[ this sort
is not simplt' assembled intellectuallv fiont iten.rs of particular
inforniation, thc u'av geographic maps of the *'orlcl had to bc
put togcther bcfbre \\-e \\'erc fa'irrred u'ith the opportunirt ro
photoeraph our planct from outcr spacc. Rather the inteqration
comes about as a pureh' perceptual process, u-hosc naturc tclls
us much about hou architecturc is experienccd visurrllr'.

Second, our image of a builcling is not sin-rplv that of a sclf'-
c<lntained structure rep<lsing in itsclf. It must incorporate thc
sensations gencrated bt' the lluilc'line in thc r-isitor ()r tcnrnr.
'I'his rncans not onll' that the intendccl uses of a builcling are a
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part of its image, as the use of a pair of scissors is an activc parr
of what we see when we look at them, but that the sequence of
perceptions activated in the user as he u'alks from ro<lm t<l

room is as genuine an aspect of architccturc as the static arrav
of spaces.

Concerning the first of these nr,o problcms, n,e ask u'hich
visual propertics of buildings help to generate an appropriatc
"obiective perccpt." ,\ll is u,ell uhen particular vicrl's of as-

pects displav cssential structural propcrties of the design as a

whole. '-fhe orthogonal proicction of a cvlindrical towcr, frrr
example, sufficcs to supplv us rvith a reliable image of the total
shape. 'fhis perceptual integration comes about so spontane-
ously that we sav: "l see a to\n,er," rather than, more cautiously:
"l see a rounded front." 'fhe perccpt can be rapidlv completecl
even when it is more complcx, as, for cxample, u'hen scveral
towers or cubes are fitted into onc another. But u'hcn the plan
of a building is bascd on three regular pentagons in irrcgular
superposition, as I belicve is the case in Scharoun's Berlin con-
cert hall, the tieu'er faccs a perccptual problcm similar to that
of a music listener u,ho tries to discover thc tonc rou, in a com-
position based on thc tu'clve-t<)ne svstcm. (Fig. 2)

\\'e keep in mind, of course, that a comfirrtallle and reliable
correspondencc benveen proiectivc aspect and obicctive fbrm
is not simplv desirable in all cases. Stvlistic differenccs, f<rr ex-
amplc, determine u,hethcr and to u,hat extcnt the facadc of a

building should reflcct the dcsign of thc intcrior. 'fhe fhcaclc of
San Giorgio \'Iaggiore in Venice is not u'hat James .\ckerman
would call "a diagram of the church" trut a plavful restructur-
ing of the building's section. Instcad of the tripartition of cen-
tral nave and side aislcs, thc outside prescnts the interplar'of
tu'o Cireek temple fronts. This is not meant to mislcad the ap-
proaching vieu'er but is rather a gourmct's game of double-

entendre, comparablc perhaps to the vcrbal puns that u'erc s<l

popular in the Baroque literature of the timc. Similarlt', it seems

safe to sav that illusorv pcrspectivcs, such as thosc in Borromi-
ni's little pavilion in the back of the Palazzo Spada in Romc,
u'ere not simplv intcndcd to provicle visual depth u'herc littlc
actual spacc u.'as availablc. 'l'hcy prcscnt a u,ittv interplav be-
tween two mutualh' exclusive realitics. Either of them looks
convincing to thc evc, and togcther thercfbre thev teasinglv
underminc our faith in the validitv of our pcrcepts. (l'ig. 3)

Thc illusorl. perspectivcs oI the Bar<quc excmplifv a further
perceptual principle operating in thc relation benveen sub-

icctivc view and obfective firrm. By u'hat critcria clo viervers
distinguish betu'een proiectivc dcformations and the actual
phvsical shapes of a builcling? 'Ihkc thc case of a traditional sr.m-
metrical thcade approached oblicluelv bv a vicu'er. Percep-
tuallv the vierver is presentcd u'ith the superposition of turr
structural patterns, cach of which is simplv shaped in ancl bv
itself and u.'hich or-crlap in such a u'av that the cve can clcarh'
distinguish them. One of thcse patterns is the obicctivc svm-
metry of the facade. The other is the "pencil" of c<lnvcrging
edges, the perspective transfbrmirtion of obiectivelv parallcl
h<lrizontals. In such a situation, the (iestalt tcndencv tou,ard
simplest structure splits the optical stimulus into tu'o compo-
nents that are simpler than their combination. In consequcnce,
wc spontaneouslv perccive a svmmctry tilted in the dcpth
dimension. (Fig. a)

In the illusorv perspective s this separation of the t'"vo visual
svstems does not rcflect thc objcctivc situation bccausc the
phvsical shape of the building is distorted in such a \\.'av as to
ape thc effect of optical proiection. 'I'he perceptual tendency
tou.ard simplest structure clpts under such conditions for an

undistorted shape ofgreater or lesser extension in depth. Such
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I

examples shou' that thc "constancv of shape and size" does not
simplv match thc obiectivelv correct proportions and distances
of visual things (as textbooks of psvchologv are wont to asscrt)
but presents thc structurally simplest vcrsion of their appear-
ance. If a building is shaped in so complcx a wav that percep-
tion cannot rcduce it to simplc geometrical clcments, it is often
impossible to dccide from a particular vicu'ins station u'hich
aspects ofthe shapc are due to perspcctivc ancl u'hich bclong to
the building itsclf. 'Ib take an extremc cirsc: it is almost imp<lssi-
ble to photograph I-c Corbusier's chapcl at Ronchamp in such a

\\,'av that its objcctive shape bccomes clcarlv discerniblc. One
has to walk ar<lund the building to vcrif'r" its angles and curva-
tures. In a casc like this it takes a u.holc rlnge of projectivc as-

pects to crcatc an obiective mental imagc. (l"ig. 5)

Let me turn no\v to the other visual problem t<l u'hich I re-
ferred earlicr. .\lthough a u'ork of architccturc du'ells in spacc

outside the dimensir-rn of time, it is als<l crperienced as an cvcnt
or happcning. 'l'his temporal aspect <lf architccture is not sim-
plv identical u'ith u'hat a person's siqht or a film camcra re-
cords on a iourncv through the building. It is not an aftair pri-
vate to thc vicrver but belongs to the otlicctivc naturc of the
rvork of architccture . As an evcnt occurring in time, thc archi-
tectural expericncc rcscmbles those gcncratcd bv music, thc
dance, the thcatcr, or the film. But s'c note at least thrcc dif-
ferences u'hich point to particularitics <lf architecture.

First of all, a novel, a musical composition, or a dance re-
mains an event obserted from thc outsiclc. F.r'en u'hcn the
readeq listcncr, or vieu'er stronglv iclcntifics s-ith the lvork's
action, he doe s not bccome a part of it. Ilut the user of architcc-
ture does. It is of thc cssence of architccture that u,e not onlv
take cognizancc of it in a detached wav lrut cntcr, let us sa\', the
portal of the llishop's palace in Wiirzburg, traverse the cn-
trance hall, asccnd the staircase, and s<l <ln. r\ decisive stvlistic
difference distinguishes a building, a gilrclen, or a citv plan
conceived as a tcmporal sequence from thc Pantheon or a cir-
cular baptistcrr', u'hich repose in themsclvcs as places that mav
be visited but do not participate in thc incursions. Gig. 6)

In the seconcl placc, architecturc as a sequence in timc
modifies the appcarance of its componcnts. It is true that in
music or the clrama, too, the parts arc influenced by the con-
text of the whole, but as long as such parts are relativelv self-
containcd thev are generallv no more than tinged or shaded br'
the context, as, filr crample, u'hen thc repetition of a phrasc
alters its function in the total structurc. In architecture, hou'-
ever, an intcndecl sequence of vieu's can subicct a component
of a buildins to a variety of appearanccs. 

-l'hus \\blfgane
Schrine in a paper on the ceiling paintings of the Baroquc has

shorvn that a painting in a dome is somctimes not composed
simply for the station point that fits it best, namely the placc
directly bclou' thc dome's centcr. Rathcr some aspects of thc
painting forcscc the rvavs it u,ill appear to vicrvcrs approach-
ing the domc of the crossing through thc nave of the church.
The perspectivc of the painting "as such," conforming to thc
orthogonal sight of a vicu'er u'ho stands directlv belos'it, serves

onlv as the relativelv static center of thc composition and medi-
ates between the oblique viervs that lcad toward and bevond it.
Similarh', the appearance of walls, u,indou's, niches, and clthcr
parts of buildings is changed bl' perspective as the r,ierver's
position in the architectural sequence changcs.

'fhere is a further difference bctu'ccn architecture and thc
other artistic mcdia that make use of tcmporal sequence. It
concerns the relationship benr,'een the coursc of the events ancl

the overall situation that generates them. 'l'hc reader of a his-
torical novcl mav receive a picture of the t'eudal aristocracr,' and
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the rebellion of thc peasants at the time of the Rcformation,
but such a r-icu' of the sctting comes about onh' through a

rather piecemcal reconstruction lrv the reader. In architecture,
on the other hand, the expericncc of traversinq the buildine
must be firmlv embedded in an image of the buildins's spatial
totalitv becausc the sequencc makes sense onlv as an aspect of
the building's timeless being. 'fhc reasons for this demand are

not onh' aesthetic but also quitc practical. A refercnce to ani-
mal psvchologv mav be permissible here: Ldu'ard C. 'lolman

has shou-n in his experiments that u'hen rats arc trained to run
a mazel not onl'i' do thev learn the linear sequence of the path
from the entrance to the goal, but thev also acquire a "cclgni-
tive map," a spatial image of the road svstem as a ll'hole. Archi-
tects are familiar u'ith Kevin Lr,'nch's observation that a mcan-
ingfullv orqanized mental map of an urban arca facilitates
orientation.

Bevond utilitr', it is aestheticallv indispensablc that vicuers
trecome au'are of the interplav benveen timeless spatial struc-
ture and the timc-bound avenues through the building. Oer-
trrin churches of the late Baroque , for example, can be under-
stood as u'orks of art onlv u'hen the various scquenccs and
perspectir-es are pcrccir-ed as fitting thc total structure in a u av
that is most clearlv visible in thc building's eround plan. 'fhe

remarkable ordcr of the skclcton is the indispensatrlc counter-
part of the perturbiilg compleritv of the directlv given particu-
lar sights. It is truc that in music also, the listencr must fit thc
elements of a composition to an image of the u'hole , but in mu-
sic the u'holc structure is sequcntial, as are thc parts.'I-hc in-
terplav of exploratorv action and timcless being is character-
isticallv architectural.

I have tried to shou'that architecturc can bc understo<ld
onlv as a perceptual experiencc. 'fhe same is truc fbr the hu-
man beings crposed to architecture. In rccent decades phe-
nomenologists have insisted that perception is not the mere
cognizance of dctached obiects. 'I'he perceiver himself must be
recognized as an indispensablc component of thc perceptual
process. Frequcnt references arc made to the "bodr'" of the
perceiver-a tcrm that is casih' misinterpreted. For exam-
ple, rve read in the preface to Bl<xlmer and ^\Ioorc's Bod,y,.llem-
or1, and Architecture: "At the samc time u'e have been observing
that the human bodr', u'hich is our most fundamcntal three-
dimensional possession, has not itself been a central concern in
the understanding of architectural f<rrm; that architecture, to
the extent that it is considered an art, is charactcrized in its de-
sign stages as an abstract visual art and not as a bodr'-centcred
ari." It to", nut takc much thought to realizc that ihe human
bodv as a material entitv of somc one hundrcd and fiftv pounds
of flesh is of concern to architecture only in the limited sense of
location, size, u'eight, temperaturc, and othcr phvsical pa-
rameters to be kept in mind bv designer and builder. All other
considerations refer to man as a scntient human bcinq. 

-I'he 
ar-

chitect has to guard against f'eatures that u'ill conftse rather
than guide, depress rather than elate-mental effccts, in other
u'ords. 'fhe functioning of the various human scnscs and the
needs of the organism, from the most elemcntarv to the most
rcfined, must be considercd.

Furthermore it is necessarv to remember that although ar-
chitecture exists exclusir.ely for thc service of man, it diffcrs
from most other practical tools by being not merelv subordi-
nated to man as an extension of his organs, like a hairbrush or a
microscope. Architecturc als<l subordinates its inhabitants t<r

its ou'n nature. It therebv meets a basic need of human beings,
u ho u'ant to fit into a superior order that relieves them of some
initiative and some responsibilitv. Architecture is an ideallv

5 .tnt\
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7. Palazzo Farnese, Rome. engraoing by Nicolas Beatrizet, 1549
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shaped and directlv perceivable cxample of such a superior or-
der. 'lo benefit from it, houevcr, one must not conceir.e of a

building or to\r'n egocentricall), as a mcre facilin' t<l take care
of one's nceds, but as a meaningful entitv in iis ou n riqht,
w'hich assigns cach person a particular place antl function. In
this sense architccture operates as a tangible svmbol of the citi-
zcns' social obligations. 

>F ,( *

Since the prcsent paper deals u'ith buildings as pcrcepts, I
u'ill use the rcst of it to somcu'har amplifv and sharpen mv
prescntation of a subject I havc discussed earlicr in a book on
the dvnamics <lf architectural f<lrm, nameh,, thc visual aspects
of weight and attraction.

Phvsics tells us that the force that affects a mass ltv means of
gravitation is callccl u'eight. 'l'his mcans that phvsicallv grar itr
is the onlv force that creates ll'eight. In kinesrhctic pcrception
also, attraction toward the centcr of the earth is thc most influ-
ential force and cletermincs thc scnsations of u'eight in thc
muscles and tendons of the bocir'. I Ience thc privilcged role of
the vertical as thc fundamenral ilircction, and thc decisir.e dif-
ference bet'ivcen hieh and lou, upu'ard and dou nu'ard.

In the visual rcalm, too, the vcrrical dominatcs, but its dom-
inance is stronglv contested. First <lf all, everv visual vector
points in both dircctions, unless special conditions suppress
onc of them. 'I'hus, a building presses on the ground in accor-
dance u'ith the phvsical situation; but it also pushcs upu.'ard
like a beam sent out bv the earth. I)ependine on thc frrrm and
proportion of the building, the rario ;f thesi tu'o antagonisric
vectors will varr,'. 'lhc heavl'mass of the Pa]azz.<> Fhrnese mav
be perceived as essentiallv dou'nr.l,ard-dircctcci. 'l'he rvedge
shape of the ()othic cathedral of Ulm points mainlv upu'ard.

lhe visual u'cight of a building or irs parts is dctermined bv
shape, color, sizc, surfhcc t"rtur", ancl so on.'l-hc rveight rif
each visual obiect exerts its influcnce upon the others, the earth
being the most po\r,erful of them. 

-lhe 
rclation to the ground is

best suited to dcm<lnstrate the secminglv paradoxical effect of
distance on visual u'eight: in visual space, u'cighr increases
u.ith grou-ing distance from the center of attraction. 'I'his can
be easilv obscrved in paintings, u'hcre one and the same ele-
ment, say a red disk, can assumc greater compositional rveight

-t
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when it is placed higher in the picture space . 'lo preserve bal-
ance, such a positional gain can be compcnsated lbr bv the
u'eakening of othcr rr-eight fhctors, filr example bv a reduction
of the disk's size. On the faEade of a medieval church, the
hiehcr a u'heel n'indou- is placcd, the heavicr it u'ill ltxrk. Phvs-
icallr', of course, the oppositc relation u'ould hold: if a distance
of a fen' meters had anv efTect at all, it u'ould conform to the
rule that gravitational attraction diminishes u'ith the square of
the distance. \Iore ncarlv onc could think of the relation as

analogous to the bchavioi of potential energr', ,,r-hich increases
u'ith thc distance from the lrasc of artramion. (Figs. 7 & S)

I u'ould like to call this phcnomenon "thc rubber band ef-
fect": the largcr the distance, the stronger the attraction ex-
erted bv thc base of reference. Oorrespondinglr', as distance in-
creases, the obicct has to invcst m<tre and more cncrg! to resist
the attraction and srav in place-a strength that is credited to
the obiect as an incrcasc in visual rvcight. .\ buildins perchcd
on piloti, fbr examplc, can lre cxpected t<l look heavier rhan one
of the same shape rootecl in the ground.

f'hc eft'ect, hou'ever, u'orks onlr- as long as the rubber band
holds. \\'hcn the band snaps-thar is, u'hen rhe r.ieu.er ceases
to perccive thc object as anchored in thc base of attraction-
the effect turns into its oppositc. As soon as the vic$.er f<rcuscs
upon the visual obiect in and bv itself, incrcasing distancc lit>
erates thc obfect from thc rvrannv of the base and enables it to
float freclv in space. 'fhe i,bieci nou, cxhibits a tendencv to
shed all ballast or ro carrv ir au'av in soaring flighr.

\lv description mav sound strange, and I will therefirre il-
lustrate it bv an examplc. 'fhe principal mass of the Roman-
esque Palazzo Vecchio in Florencc is a compact cubc, u.hich
mav be said to press dou'nu'ard more than to strir.e upu'ard. In
its relation to the ground thc corbeled gallcrr' of the top floor
secms to increase thc u'cight of the building. B)' its distancc
from the ground the gallerv contributes much *,cight; it presses
the building dou.nrvard like a heavv cover. But as soon as one
vieu's the gallerv as a selt'-sustained ccnter of u,eight, the dr.-
namics of the visual situation rc\-erses. Or.ving to the gallerr.,s
size and compacrness and its distancc from the ground, ihe
building nou'displavs considerable frcedom. fhe gallerv looks
as though it u'anted to delir.er itself from thc adherent mass of
thc building or carrv it aloft. (Fig. 9)

'lhe tou'er of the Palazz<t shou.s this tu'ofold effect er.cn
more clearlr,,. If that tou,er had a simple prismatic shape, it
u'ould furnish the building, like a smokesrack, u'ith a sorr of
outgror.vth, an outlet fbr the centrifugal tendencv to beam into
the skr'. 'fhe passive dependencc oi such , rhrp" upon the
main bodv of the building is moditicd once more br. a corbelccl
gallen; u'hich, because of its great distance from the ground, is
not easilv perceived as depending upon that centcr of attrac-
tion. Bv its height, that gallerv docs possess considerable r.i-
sual u,eight, but it uses its dvnamics mostlv as a strir.ing to risc
freeh'. Ii pulls the to*'", ,Lr*"rd like the tail of a kite and
therebv enhances the upu,ard-directecl r-ector in thc main mass
of the building. 'fhrough thc influcncc of thc tou.cr, the r.isual
balancing center of that mass comes to lie higher up rhan ir
rvould otheru'ise.

'lhese tu'o versions of vierving a building do nor simplv fusc
in a unitarv percepr. 'lhev u,ork in opposition to each othcr
and are mutuallv exclusive in the samc \r,av as, for example,
the two versions of a figure-ground relationship. One .rn.r.rt
hold both views rogether. Even so, thev influence each othcr in
oscillation. In the case of the tower gallerv I noted that it gains
weight bl' its distance from the ground bur uses this increase to
pull alr,'av all the more strongly from that base.

Buildings as Percepts I 19

Ilv examples u'ill have shou'n that the dr.'namic relations
governing perceptual shape constitute thc core of architcc-
tural expression. \\'ithout this plav of forces, the building
u'ould be a dead hcap of stoncs. All the other components, the
practical functions of the lruilding, its historical sienificance,
its stvlistic characteristics, must translate into aspects of the
immediate erpression if the buildins is to look alive.

9. Palazzo Vecchio, Florence
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The Inage and Imagination of the Arcbitect I 2l

THE, IMAGE, AND TMAGINATION OF THE, ARCHITECT

\\'olfgang II. Zucker

types of people have been characterized bv the occupations in
which thev are engaged.'lhus, betuecn tire l6th and the lUth
centurv u'e find innumerablc artistic reprcsentations of the
various professions in their tvpical dress rvith the tools and in-
struments thev use: thc soldier rvith his \veapons; the golcl-
smith rvith his finc chisels and rveighing-scales; the pharmacist
u.ith his bottles and containers, their contents labelccl in Latin;
the astronomer u-ith astrolabes and telcscopes; thc school-
teacher u'ith books and cane; the u.caver at his l<lom; the mari-
ner u'ith ropes ancl anchors; tanners, saddlers, actors ancl clcr-
ics, surgeons and peddlers, urlodsmen and chimnevs\r,ecpers,
rvheelu'rights and gardeners. 'lhcre is hardlv anv piofcssion of
u'hich $'e cannot find a represenrarion-cx."pi t'h. architect.

It almost seems rhar the artists u.ho produced rhe paintinqs,
u,oodcuts, and etchings found it difficult to visualize u.hat ihe
architect realh' did and u,har specific tools he necdcd for it.
Surell', there ivere portrairs and busts of dignilied genrlemen
knorvn and famous for their architectural .[itt, 

"nJ 
some arr

historians ha'e e'en tried to identif' some figures in cathcdrals
or carvings on choir stalls u,ith the archite"cts u,ho built the
church, but in general it does not seem that architects \\.cre
presented in their u,ork. Apparenrlv there \r,as no public image
of the architecr, no emblematic represenratio., ni hi, p"..n"r.,_
ality and his rv'ork. Was his task and his role in societv roo mvs_
terious and ambiguous to be understood bv the general pubilcl

In Breughel's painting "The Building olthe Tirver of babel,,'
we ma!' perhaps be allou.'ed to recognize in onc of the small
human figures the architect as the l6th century in the Nether_
lands_mav have imagined him. The scenc depicrs the still in-
complete to\t'er; the top rou,' of arcades, u.hich resemble those
of the Roman Colosseum, already rcach the clouds, rvhile
parts shou'ar the same time rhe unavoidable decar.. King \im_
rod, u'ho has ordered the construction, has arrirled to inspect
the progress of the u,ork. He is guided b1, the architect, a
middle-aged man in the dress of a comfortable, though not
rich, burgher. FIe apparently is not quite at ease in thi pres_
ence of the king, to u,hom, u.ith eager gestures, hc expiains
some technical detail. Both hc and the king disregard some
craftsmen u,ho have humblv throrvn themselr.es in the dust,
imploring the king for benerolencc or merc\.. Obviouslr. the ar-
chitect is of different class and social stratum flrom thc u.ork-
men. The artisan workmen are specialists in their craft: the ar_
chitecl mav criticize rhem but he does not surpass them in
skill. Probablv, behind his back, thev even shake their heads
about him. But he walks at the sidc of the ruler, and, in spite of
his deferential attitude, his words are listened to bv Nimiocl. It
is obvious that he enioys aurhorirv and respect, even if hc rc_
mains alwal.s ar rhe king's beck and call.

H{f IS 'fHE ARCTII]'E(]'| AND TIO\\' IS I IE
SEEN BY HIS (]ON'|I..MPOR,\RIFIS? Sincc the
rise of the citics in the Renaissance manv differcnt

\Vhcre do the social sratus and reputation of the architect
come from? In our time he or shc usuallv has had an academic
education. In Germanr', fbr instance, , .l"rI" distinction is usu-
allv madc betu,een the architect u'ith a universitv degree, and
the baumeister, the contract<lr, u'ho probablr, \r:as oncc a man-
ual norker himself. 'fhe baumeisler is not eligible for member-
ship in the Association of German Architects whose members
are cntitled to the letrcrs VI)A bchind their namcs on rheir sra-
tionery and calling cards. 'lo obtain official permission to build
a housc one does not require the examinations and degrees of
an academic institution-lf he knor.vs and follorvs thc regula-
tions and ordinances of the local aurhorities, the baumeisteimav
submit his blueprints. Neverthelcss, the commission for anv
prominent profect-a thcatre, an airport, a school, or cvcn the
prir.'ate residence of a man of substance-rvill usuallv be given
to a "real" architect, u ho has credentials that asscrt morsthan
mereh' his craftsmanship.

'lhe criteria for the acquisition of such occupational and so-
cial status are rarell' absolutelv dcfined. Er.en in the democratic
societies, u.here status is dependent on academic and gor.ern_
mental examinations, that is, *.here it is achier.ed, statui is still
surrounded bv an aura of mr-stique and irrationalitr.. Not onlv
has the archite-, like an artisr, abilities rhat def' rational anai-
vsis, but also his relationship to his clients, formerlv princes,
norv iust rich and influential men, is of a strangelu ,-irigror.
character. On the one hand, it mar- have been diifi.ult ti p"._
suade him to accept the commission, and thc client certainlr.
has n-ot spared mone\', flattcrr', and sometimes evcn p".rnnrl
humiliation, in order io sccurehis services. On the othlr hand,
once the architect has committed himself, he is exposed to con_
stant complaints, nagging, and reproaches from ttre client, u,ho
has to make greater monetarv sacrifices than he had planned,
who more often than not changes his u.ishes and ideas, and
who, nevertheless, alwavs scems to feel that the architect has
not fullv understood him.

This double role that the architect has to fulfill is, of course,
difficult. On one dav he receives high praise and rewards and
eniol's the trust and confidence of his master, on rhe next he is
subject to reproaches and even insults. Nobodv is so intimatelv
familiar as the architeo \l.irh the ambition, 

"nd 
d."r-s of the

ruler; nobodv knows like him his goals and his hopes, but also
his anxiety his secret fears, and the dangers of iris position.
Thus, the completed building, palace, p"ik, o. .r,"., titu, di._
plavs not onlr, the plans of the architectf but also the whole life
of the man-rvho has paid for it. In truth, often he had to pay
more than he had originallv planned, and so he mav take out
on the architect his displeasure ar rhe gradual realization that
putting a dream into realitv is alrvays morc difficult than the
dream itself. The task of thl architeit, therefore, does not end
even-rvith the completion of the project. He rvill be kept on as
an advisor on a varierv of things, in an ambiguous poiition of
power and humiliation. ('fhe position of Albert Speer in the
Iast years of Hitler's dictatorship illusrrates this quite clearlv:
when the vicissitudes of the rvar forced the postponement of

0506-83471 83 1060020-06 $3.0010 A 1983 by rbe Trustees of tbe
Uniaersity of Pennrylaania and rhe Massachusetti Institute of Ticbnology.
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Hitler's far-reaching plans for a new govcrnment center in Ber-
Iin, Speer rvas made boss of the total production <lf armrrmcnts.
That rvas not quite thc assignment that an architect of monu-
mental buildings and plazas f<rr the displar' of triumphal pa-
rades lr''ould expect, \-et it $'as a task f<lr a man in rvhonr the
dictator had confided and to u'hom he had revcaled himsclf
totalll'.)

One may rvonder u'ho is thc morc dcpendcnt: the architect
or his patron. After all, the master builcler necds somctroclv to
commission him, but the pou'erful ruler agrees to bc forccd bv
the architect into a living frameuork of spaces for privatc en-

iovment or public displar: Bv this frameu'ork, a vaguc dream
u,ill be materialized in stone and u'oocl and metal. Both are

captives of this mutual dependencv and u'ill become morc so

the longer thev u'ork togcthcr, never quite satisfied vet unable
to shake off the bonds that restrict and dcfine, or delimit, thcir
rcspective frecdoms.

In an essentiallv traditional societv thcre is a placc ncithcr
for the audacious proiccts of a creative architcct nor for a ruler
rvho requires-and can pav for-his serviccs. 'lhe n'pical Ital-
ian villagc church or [iriesian farmhouse, is likc innumcr-
able village churches or farmhouses that have been built be-

fore bv local u'orkers under the command of an cxpcrienced

baumeister-craftsman. 'lhe architect rvith ncu' idcas tlr thc rich
man u'ho wants "somcthinq else" have no placc in such pr<li-

ects. One or both of then-r r.l'ill bc inclined to deviate from the

usual and familiar; thev r.vill be cxtraordinar\', out of ordcr.
.lraditional 

architecturc is pcrccived bv tradititlnalists as "natu-

ral"; the innovator using neu' forms and matcrials is "un-
natural". -fhc 

never-cnding controversv betwcen conscrvativcs

and innovators is not about esthctics or about technical pre-

ferabilitv, but about realitr'' itself. i\len clo not argue about

forms of life. Onc does not sav r.vhat onc's unclerstanding of
life is; one shows it bv living it. The architcct manifcsts his un-
derstanding of his clicnt by providing the kind of clvclling
place that suits somebody r,v'ho undcrstands life in that and no

other wav.
I'he relationship betu'een the architcct and his client is re-

flected in thc conventional image that the architcct Prcsents to

his contemporaries. He necessarilv is an outsider r.vho does not
share the Weltanschauutz3' of thc s<lcictv he servcs. 'lhercfbrc,

the <lrdinarv member of traditional societv clocs not necd an

architect at all, as he does not require inn<x'ators and their un-
usual ideas. As outsider, the architect is simultaneouslv ad-

mired and abhorrcd. 
-lhe client, during his long-lasting rela-

tionship to the master architect, r.vill graduallt' reveal what he

is and hou'he is; but u'ill rcalh' nevcr be fullr' "at home" u'ith
him. 'Ihe architect cilmes out of another u'orld. 'ltl a greater

or lesser degree he has alreadv emancipatcd himself from the

unquestioned traditions of his socict;-; and the master could

not be the ruler if he did not share, to a degree, such emancipa-

tion. Thus, the architect remains alrvavs somehorv "uncann\","

strange, mvsterious, unheimlich, one with whom one does not

share a common home (heim). [Ie could be , and in the historv
of architecture often has been, a foreigner coming from an un-
known background of mores, taste and skilt. As such, hc is at-

tractive and fascinating, but also strangc and suspect. What

separates him from the craftsmen hc will direct, but also from

his client, is his "imagination," his abiliti, to visualiz.e the com-

pletion of a pr<lfect that goes bevond what tradition knows,

likes, and feels unquestioninglv at home 'uvith.

Greek mythologv has faithfullY prcservecl both the image

and imagination of the architect in the person of the legendary

Daedalus. He is not simply a culture hero, an inventor of tech-

niques and forms that have becomc general tradition, as is his
counterpart in (lhinese m-vthologl'. \\'hile thc caPtivc of King
\Iinos of Orete, Dacdalus is both a fricnd ancl a deadlv enemv
of his master. According to the legcnd, hc has built thc pal-
ace of Knossos ancl the labvrinth u'herc the monstrous srln of
the qucen ancl the bull are kept. Some authors report that he

has been the illicit lover of both the u'ife ancl the claughtcr of
\Iinos. Hc and his son, Icarus, flce from imprisonment br' flr'-
ing rvith artilicial u.'ings that Dacdalus has constructecl. Some

authors credit him r.r'ith hat'ing built somc of the Sevcn \\trn-
ders of the u'orld.

'['he mcaning of these fairvtalcs is obvious: the architect is a

miracle rv<lrker, simultaneouslv good and cvil. As innovator, he

transcends u'ith his boundless imagination the natural limita-
tions of cosmic and civil order: bv constructing a cou'-like irr-

mor for the queen, he has madc possiblc her unnatural mating
lr,ith the bull; thc labvrinth itsclf is not iust a cagc for thc Mino-
taur, its confusing clesign also serves to catch human victims to

be killcd and dcvourcd br. thc monster; cvcn the flight with
artificial wings is an unnatural escape from thc limitations of
the human condition.

Imagination distinguishes the architcct from thc crafisman.

All imagination is somchow unnatural. It trics to make an im-
age of the vct unseen, and evcn of thc unsceable. But sincc

everv image must be composed out of knrlrvn and visuallv ex-

perienced elemcntary parts, albeit in ncu" arrangemcnts, imag-

ination is evcntually a rc-ordering of cxperienccd realitv. '-fhe

imaginative architect, in his prcliminarv skctches, as r,r.'ell as

in his scale elevations or three-dimensional moclels, creates vi-
sualizations of something that is prcviously unscen but vet is

composed of familiar parts. 'lhe 
Presentation of "horv thc proi-

ect will look" is, at the same time, frce and rcstricting. Such

profections seem to be to a certain clegree unreal, like the

vieu,s of a factory on the lctterheads of Victorian busincss

correspondence.
What makes them so stifflv unrcal? It is their constructed

orderliness, their clean, straight rvorkshops, overtowercd bY

the smokestacks whosc plumes of exhaust are never clisarranged

by local up- or side-drafts. \\'hen r.r'c look at the drau'ings of a

proposed librarv or school building or thcater, u'e admire h<lu'

clean and orderly thcy look, u'ith trees in the street and rvell-
trimmed bushes in the front garden. Automobiles of an old-
fashioned tvpe have stopped at thc entrances and releasc equallv
old-fashionedlv dresscd ladies and gentlcmen, v'ho rvalk up the

ahvavs clcan-srvept stairs, stiff vet somehow dignified. 'l'here

is something touching about this imagination of a u'ell-ordered
world in rvhich miserl', sickncss, povertv do not exist. In the

stage of ideal planning, the proicct is not vct an obicct of thc
real world, nor does anv visualization of it (Architekturbild) ex-

cept the drarvings or paintings of it, attempt ttl show it as

if it were s<1, bv surrounding it rvith people, trecs, vehicles,

scenes of evervdav life. -fhis 
creates a strange discrepancv of

viewpoint, a conflict tretween abstract ideal and concrete exis-

tence. Nobodv sees, in technical designs, like blueprints and

ground plans, a special subdivision of thc graphical visual arts,

but, convcrselv, the fantastic Carceri <lf Piranesi are certainlv
not sketches for prison profects soon to bc built. 'fhe problem
to which wc are led is whether architecture belongs at all to
what now is called "visual arts".

'['he question is not merelv academic, because the vari<lus

and contradictory answers to it havc dccisivelv influenced the

image of the architect and thc limits of architectural imagina-

tion, especially after the romantic idealization of the "artist" as

the perfection of human development. Anv obfect of the rvorld,



natural or artificial, can be thc obiect of an esthetic vision, a

tree or a bunch of vegetables as u'ell as a buildine or a machine.
But this does not make anv of the depictcd obfects esthetic ob-
jects in themselves: the men u'ho handlc or manufacture them
arc not necessarilv artists.

Architectural obiects attracted rhe inrerest of graphic art-
ists and painters in the sevcntcenth and eighteenth centuries.
lVhereas in earlier visual prcsentations, buildings had bccn part
of the general scene rv or action that r.l,as the actual thcme of the
picture-the stable in presentations of the Adoration, for
example, or the fortified cities and castlcs in battle scencs-
thev now' become of intercst in themselves. I Ians Vredeman dc
Vries (1527- 1606), u'ho himself published books of ornamcnral
patterns for the use of architects, influenccd the paintings of
Dutch artists in the follor.r-ing cenruries w'ith his etchings of spe-
cific buildings. Citv prospecrs of the kind published in thc ninc-
teen volumes of \{erian's 'lbatrum Europaeum , forerunner of our
picture postcards, trecame popular as souvenirs for (mostlv ltn-
glish) travellers and are no\ri valuable documcnts of thc architec-
tural historv of European cities.

The pictoral presenrarion of architectural objects, hou'ever,
was not simplv a ncu' fashion, but thc result of a ncu. discovcrv
in the visual arrs: the theorv and practice of lincar p"..p.i-
tir.e. As developed in the Renaissance bv artists like Ucccllo,
Leonardo, Dtireq an<I manv others, the ihcorv v'as a remark-
able mixture of sense experience and mathemaiical abstraction.
Elementarv awareness of effects like the diminution of size cluc
to distancc, the foreshortening of Iines lcading au'av fr<lm rhc
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observeq or thc spatial distortions of shadou's bv obstructing
objects, u'as of course, as old as all imagerl', but the Aristotelian
mood of Renaissance thought u'as needed to bring such au'are-
ness into a svstem. In thc subsequent centuries the svstem dom-
inated not onlv the visual arts, but soon als<l the practice of
architecture. Trompe l'oeil effects are increasinglv used in the
earlv Baroque; the architecture of the supports of the vaulted
ceiling is continued bv paintings of the open hcaven rvith clouds
and angels. 'lhe Scala Regia in the \htican, consrrucred and
painted bv Bernini, even shortens the objective distances be-
tween the rvalls or columns so rhar thev give the impression of
converging to an infinitelv distant vanishing point; a most strik-
ing demonstration that principles of perspective determine not
onlv the tu'o-dimensional reprcsentation of an illusionary archi-
tectural obiect, but even the real oblect itself. 'lhe same inver-
sion of the relationship betu'een represenrarion and obiect is
inherent in Bernini's magnificent design of the Piazza San Petri.
Undoubtedlr', the victorv of linear perspecrive has become so
complete that it is nou-understood bv nair-c vieu.ers as a la\r,of
.rrtui., an<I anv deviation from it in the visual arts is reiectcd as

distortion.
N{avbc it is not redundant to emphasize once more rhat ar-

chitecture deals primarilv not u.ith the artistic reprcscnration
of buildings, but with thc buildings themselves. Arnheim's dis-
tinction, inhis Dynamics of tlrchitectural lbrm,ltetu'ecn hotl an
architectural obiect "looks" and u.hat it "rcallv is', u.ould, of
coursc, be meaningless if representation ancl object could ever
be congruent. -['hev 

zlre not, alas, cxcept lvhen thc architect

2-. 
_ 

Pe rspe c t ia e fgure from J an V redernan de V ries, Artis perspectivae
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thinks of his urrrk as something to be vieu'ecl like a paintinu.
And, possiblr', this has becn happeninq nrore and more fic-
quenth' in the architectural historv of the Ilst centuries.

In the experience of the rcal r.vorld beforc him, thc post-
Renaissancc painter is l<rcated in a clearlv defincd point, lntl
thc vicw'cr of the painting is presupp<lscd t<l share this point of
view -fhe architect, on thc other hirnd, does not have such a

"station point," as it is callcd in thc technical languagc of thc
perspectivists. C)ne does not phvsicalll'and estheticallv cxperi-
ence a building simplv bv looking at it-pcrhaps least of all bv
looking at a facade, becausc the facade verv often most resem-

bles the plane of a painting-one erperiences it bv being in it,
living in it, being a part of its rcalitr'. Products of thc visual arts

are additions to our life, u'hethcr u'c call thcm beautiful or not;
our identitv remains the same u'hen u'c, f<lr rvhatevcr reason,

are removed from it; but thc spacc in u'hich u'e have our bcing
is our being itself. -fhe presupposition of pcrspectivc, of a tu'o-
dimensional projection of a threc-dimcnsional rcalitr,', is that
thc viewcr and his location arc implied in the lvork of art itself.

The artist, though invisiblc, is contained in the image and, si-

multaneousll', bi,' it. Hc mat' not move, changc his point of
vicu', u'ithout destroving the image. \\'hen the vieu'ers of Pi-
casso's or Bracque's paintings reiected thcm as unnatural or

distorted, thev onlv expressecl the cxtcnt to u'hich thcv had

been trainecl bv Post-Renaissance art to idcntifv u'hat an oltiect
"realh'is" u'ith h<lu'"it kxlks."

The conscquences of this historicallv conditionccl preiudicc
are enormous for architccts rvho have obcdicntlv bou'cd to it.
Their creations \vant to bc, in rcalitr,', rvhat thcv look likc as

obsen,ed from a prefcrred point of view. It mav be regrcttablc
that we know most masterpieccs tlf architecturc onlv frtlm pic-
tures, photographs, ctchings. In most cases we lack the living
interaction that only an actual bcing, in and u'ith thc builcling,
can provide. Linear perspective rcstricts the cxpericncc of the

represented obiect to thc expcrience of its aPpearance: that is,

to the one and onlv pref-erred apPearance. Er-en modern func-
tionalists, u'ith their refcction of the "picturesque," thc ornate

facade u'ith its decorati'r'e embellishments, have unconsciouslv
accepted the dictates ofthe perspectival prcfudicc. 'lhe outsidc

of the building shoulcl, so thev preach, revcal the internal func-
tional structure, as if the expericncc of a u'ork rlf architecture
were the experience of a painting.

It seems that the first great triumphs of linear perspective

were achieved in stage architecture. 'lhe theatre was an ideal

place to show what the neu,' principles could do. Not onh' dic'l

thev provide the illusion that u'hat happened on thc stage \4ras

happening in the wnrld of the spectator, ttut thev rrlso frrrced

the spectator to look at it tiom an immovablc scat u'hich gave

him the same fixed vieu'point as thc stage clesigncr. 
-lhe u'orld

of the scenerl', though created bt'the stagc architcct, u'as to tre
taken bv the vieu'er as identical u'ith the ordinarv u'orld of lir'-
ing interactions from u,hich he had come to immerse himself in
the enchantment of the audit<lrium. Illusion, thc acceptance of
an artificial world as the continuation of the rcal onc, is thc
means and the end of thc thcatre, and this illusion is grcatlv
aided bv linear perspective. 'lhe stage can be infinitelv en-

larged by backdrops presenting a street or a square; equallv, it
can be reduced by other backdrtlps to the intimlcv of a small

living room; yet always thc samc "rcal" space is uscd.

Architecture eagerlv uscd the magic of stagecrafi. It too be-

gan to applv the optical tricks of lincar pcrspective, lctting
what $'as small appear larger, and u'hat u'as large, smallcr. In
short, it became itself illusion. Bv adopting the consistencv of
a 6xed viewpoint architecture bccame one of thc visual arts.

'fhcse considerations are in no \r,av intendcd as arguments
for or against the reccntlv rcvived traditionalism in contempo-
rarv architectural thcorr', or as plcas for modernism against thc
despised historism. Rather, thcv are meant as rvarnings against

thc n<lrmative claims of anv thcorv that sees architecturc as one

of the so-called "finc arts." 'I'hc architect is ncithcr exclusivelv
artist nor exclusivelv engineer. As one of the m<lst influcntial
makers of the tcxturc of a particular societt', he is not free to
transport his clients into a magical rvorld of his ou'n drcams
and esthctic preferences. 

-I'hc result of such libcrtv u'oulcl do
something like onc of thc castlcs of thc mad Ludu'ig <lf Bavaria.
But e<1uall1', he is not called to prcvcnt his clicnts from clrcam-

ing and to bencl them forever into an equallv artificial u'orld of
technical practicalitr'.

All innovation of u,hich architcctural imagination is capablc
is simultaneouslv an act <lf liberati<ln and the displav of a framc-
work of a new form of life, which, in time , will vct prove to be

a new form of bondage. fhe applauding acccptancc of a new
form of architccture may be stlmctimes iust a passing fashion.

At the samc timc, it dem<lnstratcs a hcalthv uneasiness u'ith
thc dictatorial polr'ers that tr)' to bincl us to a spccific esthetical,
as u'ell as social, svstcm of conccpts. Ilut it is not proof <lf an al-

rcadv completcd change in thc human condition. The sterilitv
of the official architecture of absolutist govcrnments mav scrve

as a strong u'arning. Changes in thc imagination of thc archi-
tect, and of his public image, are not alu'avs indications of
changes in thc social climate of a culture. Onlv rvhen,-people

arc no longer intcrested in esthetical praises or condcmnations

and havc tested out the innovations through bcing, living, with
them for vears, have found them adequate or inconvenient,

mav u'e dare iudgc r.vhether anv kincl of change has occurred in
us and our understanding of our world.

-lhe 
architect is not, b1' his calling, the lcader to a ne\l' so-

cial order, nor is he to pass Pontificating iudgements of taste.

Hc is a critical observer of his time and of his contemporaries.

As such, he accepts, u'illinglv or not, a certain amount of un-
popularitv and solitudc, abuse and humiliation, reiection and

mocker\', accusations of irresponsibilitv from all those rvho feel

vaguclv threatened bv his imagination.

Wolfgang M. Zucker is an emeritus professor of pbilosopfu at [Jpsala

College, East Orange, l{.J.
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VISUAL PE,RCEPTION IN ARCHITE,CTURE,

Julian Hochbcrq

rI-.1HERE ARE ^\t,\Ny SPECII.-IC VISUAI_ ISSUES,

I relevant to architecture, that conccrn thc perception
I psl'chologist as rvell, and that in some cascs can be ad-

dressed bv the data of visual or perccptual sciencc. 'lherc is,
hou,ever, something of a mismatch betu,.cen thc perception
psychologist's purposes and those of thc architcct. 'lhis mis-
match often results in the overgcneralization or misapplication
ofperccptual findings and conclusions, and the architect is to a

great dcgree captive to thc particular perspecti\.e and period
u'ithin u,hich the perception psvchologist is u.riting. F.r.cn
morc limiting, the perception psvchologist sees an arrav of
problems as being of interest for reasons that usuallv do not
conccrn the architect, therefore providing an irrclo-antlv bi-
ased selcction ofissues and findings, approaches, opinions, and
purposcs.

I am easilv as partisan as anyonc: mv own bias is that our
perceptions of space-an d, a firtiori, thc perception of archi-
tectural volumes and obfects-depcnd fundamentallv on our
perceptual intentions and on the sequcntial acts lx, u.hich
thosc intentions are realized over rime . Befrrre cxplicaiing that
vieu,point, horvever, I rvill trv to lay out the broaci range of
perceptual issues that concern proponents of each of thc other
major perceptual theories, touching on their possible interest
to-architects at each point, and only then indicate more spccifi-
callr,' where mv own pref udices lie and u,hat paths of architec-
tural and perceptual inquirv seem most promising ro me.

I, Pgrceptual Raearcb of Poxible Llse to
Arcbitectural Prafiice
I start u'ith questions of sensort' acuittr' and resolution and of
the phvsical bases of our dimeniions oi visual expericnce, and
rvork up to the less tangible properries of meanings and es_
thetic response.

A. Sensory limhs, thresbolds and psychopblsical scales
-lhe 

earliest psvchological rcsearch was rhe studv of the limits
of what our senses can detect. Sensorv limits oi rhreshokls arc
levels of intensitv that a specific stimuius (or thc differencc be-
tween t\.\,'o stimuli) musr exceed if it is to be responded to reli_
ably. Thresholds have been srudied quantitativeiv for u.cll or.er
a centurv, and some of the resultant data can be of usc to archi-
tects and urban planners. 'fhe data address such questions as
these: What is the faintest light, the smallest detail, the slieht-
est difference in color or rexture (on the average) that can bc
detected? How large must lerrers be, and horv intensc the illu-
mination, for comfortable reading? Will a particular traffic
Iight in a given setring be detected 98 percent of the timc? FIou..
deep must a texture or a bas-relief be in order ro be detectiblv
more three dimensional than a flat but painted surfacc that
onlv simulates such relief?

Answers to such questions serve thrce quite diffcrent
purposes. 'fhev have pracrical application u'herever man-
environment and man-machine interactions are imp<lrtant (for
example, in opthalmologr.,, illumination engineering, color
specification, and so on). 'I'hcv provide information about the
sensory- organs and nervous sYstem, and as such are thc famil-
iar tool ofsensorv phvsiologists and visual scientists in general.
Finallv, thev are a major source for rvhat are called psychopfusi-
cal scales, or equarions of the form p' = f(P), rvhcre p, is some
dimension of sensrlrv expcriencc, and P is the corresponding
measurable phvsicai dimension. \{ost traditional rvork has
been done rvith scales that rvere thought to be fundamental in
some sense, for erample, hclu. apparent brightness varies as a
function of the intcnsin' of photic energ\,. 

-lhe 
methods devel-

oped to obtain such scales are also used to devise scales for
qualities that are supposedlr. of greater inrerest to architects
and cnvironmental planners, qualities like .,openness" (as op-
posed to closcdness or enclosure), or even qualities like ,,pleai-

ingness" or "intercstingness.",
The application of such scaling methods to archirectural

questions has bcen increasing in recent I'ears. \,h. orvn preju-
dice is, first, that one should have a verv direct practical or the-
oretical purpose for inventing such scales because there is an
indefinitelv large number of things one mighr investigate in
this manner and onlv rarelv does a scale designed for oie pur-
posc turn out to be useful for another. \{r'second reservation is
this: the verv samc qualitr. that people scale u.ith confidence
and reliability when they are asked to do so mat.never enter their
minds, or color their cxperiences, u'hcn their attention is not
so constrained. Other and more indirect means must therefore
be dc'r'ised in an-r' case to studv the architectural qualities in
question.l

B. Retinal Image and Optic Array: Scenes, fake fronts, and pictures
Our- perceptions of the obiects and lavouts in the phvsical
r.vorld start v,ith the image (retinal image) on rhe light-iensitive
tissue, or rctina, at thc back of thc eve, as we see in Figure tA.
\\'hat is not adequatelv imaged in the eve is withouisensory
consequence. For example, the letters on this page, which can
be clearlv discerned from a distancc of about i.if..t, become
an undifferentiated visual texture when viewed from l0 times
that distance, even though the sizes of the letters themselves
remain unchanged in the operation. Onlv a very small part of
the retina, the fo.oea, which will become ,eiv im-
portant to our discussion in section I,D. bclow-is sensitive to
small detail, so the eye must move continuallv in order to pick
up detailed information from scenes or from objects of noimal
size. Because the retinal image itself is extremelv difficult to
mea-su-r:, we usually mcasure instead the visuai angle sub-
tended by anv obf ect since that angle determines the siie of the
retinal image produced by that object. 'lhe pattern of light
provided to rhe eve bv the scene is the optic array the yi;iral
angle that each object or part of the scene subtends within the
optic array is a simple function of the object's size and its dis_
tance from the viewer (Fig. lB).

0506-8347/ 83 1060026-20 $3.0010 A t9S3 b1 the'frustees of tbe
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A
The retinal image is given bv the pattern in the optic arrav

and by how the eye is dirccted, that is, what part of the arrav
the eve is pointed at. fhe translation from scenc to optic ar-
ray is a matter of straightforward gcometrical optics. Both the

retinal image and the optic arra)' are completelv spccified
as two-dimensional patterns of light energv, and the tw<r-

dimensionalit-v of this interface betrveen perceiver and rvorld is

the most important fact of perception concerning architecture
and the other visual arts. \\'e now see u'hr,'.

(l) Scenes, pictures und oistas. \\'c perceive the world bl' means of
the retinal image that light carries to our eves. A flat picture,
false front, or theatrical flat, theref<rre, can be successfullv sub-

stituted for a three-dimensional scene if the two situations pro-

vide the same retinal image (Fig. 2A). In order to induce the

viewer to perceive an additional storv in height in a rotunda' or

an additional room at the cnd of a corridor' one needs onlY a

mural painted on the ceiling or far wall, respecti\:ch" which

gives the eye essentially the same oPtic arraY as rv'ould the

missing architectural space (Fig. 2B, C).

Sinie Brunelleschi and Leonardo Da Vinci first laid dou'n

the rules for producing such surrogates for scenes, and trompe

l'oeil painting became fashionable, the procedures have been

verv well worked out. In PhotograPh\', of course, thet' are

fully automatic.
S..."t and such surrogates as false fronts, murals, and

paintings, howeveq share thc same optic arraY from onh' one

viewing position, to u,'hich the architect must somchow con-

rtrai., the viewers. Indeed, unless the mural is at a distancd of
many vards, the absence of even the slight parallax provided

by either the disparity betu'een the viervs of the tr'vo eYes or bv

a slight movement of the head would, in principle, sufficc to

infoim the alert vierver that only a painted surface confronts

the eyes rather than a tridimensional scene. 
-lhus, the trlmpe

l'oeil is usually playful trickery rather than intcnded deception'

Conversely, in the presence of a real depth, the vieu'er may

not elect to make those movcments that will provide him u'ith
the information about space, and the architect must then ar-

range things so that the vieu"er is so constrained to particular

paths and velocities that the desired plastici$' and spaces are

perceived.'
For static viewers, there is a reasonably rv'ell worked out

"language" of pictorial representation, called the pictorial 
-depth

,urs,-rn*" of which are shown and named in Fig' 2I)' What

makes them of more than pictorial interest is this: if the scene

itself does not provide these cues rvithin the optic arrav' then

the stationary viewer may fail to perceive even the real sccne as

a tridimensional space. Fbr example, if the parallel lines that

would produce linear perspectivc (l in Fig. 2D) and the ho-

*og.n"nur texture that u'ould produce a texture-densin' gra-

dient (ll in Fig. 2D) are missing from the scene, or indeed are

replaced by misleading angles and texture distributions (1, 4 in

Fig. 2E), ih. tp".. *ill b. incorrectlv perceived. 'fhat is' the

piitorial depth cues are depth infbrmation about real sPaces'

not only , ir.rgrlrg. of pictures. lloreover, as rve will see in

.on.r".ii.r., *ith Fig. 9, these factors are usuallv so strong in

their effect that the vieu'er v'ill often overlook information that

movement parallax provides about the real three-dimensional

disposition of surfaces and spaces, if that information is at all

*'eak. Noti.e that these static depth cues can dramaticallv af-

fect what a painting as a flat obiect can look like' Painters of
this past .".tr.y have found these cues increasinglv interesting

,r poi.ttt of departure or variation rathcr than as tools'n
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2. Surrogates, false fronts, and pictures. (A) Objects tbat prese.nt the
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retinal image aid therefore tbe same aPpearafice. A picture or mural (B) that
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neously d.inse tefiure onfeld 6-7-8-9, in tbe scene, proaides a gradient of
t""tui. densitl' on the-picture plane; (iii) interposition: tbe-occlusion.of

part of 5 h1 4 ii the pictire indicates that the latter is nearer in the scene; (ia)

relative size: boys'| and 2, of equal physical bei-ght in the scene,.differ a
shown in their piojectiont on ti, pictrri Plane; (a)-familiar size: the knoun
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density gradient in a picture, l, is perceiaed a a bomogeneous texture,2, at the
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Unlike the painter, of course, the archirect musr in general
make provision for u,hat the vieu,er r.r'ill see after moving, that
is, must design the changes in vie*'s that motion u.ill bring.
'fhe optic arrav received bv a moving vieu'er-u'harJ. J. Gib-
son calls 2 ti5lst-gomprises the interface , betrveen the vieu.er
and u,orld, that must concern the architect.

It is a much more formidable task to dcvise a "language',
that u'ill describe the kinetic opric arrav-the flux of parterned
stimulation that confronts a vierver moving through spaces-as
the pictorial depth cues describe the static opric arra\..

'I'here are scartered programs for approaching this problem.
In architectural theorr', .\Iichael Benedikt has proposed mea-
sures that quantifv certain fearures of isoaists and isoaistfeldso in
a \l'ay that relates to the possible transformations of a vieu, in a

particular scene or architectural space. 'lhe classification svs-
tem used for motion picture shots mav be developable into use-
ful analvtic caregorie; for the architeit as u,ell: for example, al-
though a pan, in u'hich the camera su,ir.els from one rlieu. to
another (Fig. lA), and a tracking shot, in rvhich the camera ac-
tualh' moves irs starionpoint (Fig. iB), are superficiallv similar
in terms of thc space that thev traverse, thev differ grearlv in
the degree to u,hich rhey can disclose neu., visras witn eactr
change in direction, and in the motion parallax information
about three-dimensional spatial lavout that thel, offer.' F'inallr.,
in a 

-field 
of pcrception knou'n as ecological oprlcs, explored re-

centh' bl'J.J. Gibson and his colleagucs,, there has been a
concerted effort to analvze the information given in the chang_
ing distribution of the light at the er,'e (the flow pattern) of tlic
mor-ing observer, information that is specitic to the u.av the
surfaces are laid out in the three-dimensional space in u,,hich
the vieu'er mo\-es (Fig. 3C). The idea that such ertended se-
quences of parallactic information might in themselr.es be units
of anal'sis has also been noted b' architects and en'ironmental
planners,' but u,e shoulcl nnt" tr*.,, things about this last ap-
proach: though it mav seem promising, there are r.irtuallv no
data as to u'hether and how accurarely such information is
picked up, and there do exist somc data to makc us concerned
about that issue (see Fig. 9). Furthermore, Gibson's theoretical
thrust is to support u'hat is sometimes called the direct theory of
perception, a rheorv holding that rve respond directlv to the
mathemarical invariants in the transforming light to ih. 

"r.".What is invarianr despite changes in vieu,point L of .our.e ihe
set of unchanging relationships berween stationarv surfaces in
the rvorld, so rhat in principle this srarement sidcsieps enrireh,
the question of retinal image and opric arrav- and'places the
perceiver in direct, r'eridical (as opposed to unveridical or il_
lusorv) perceptual conract u,ith the-surfaces and spaces of ar_
chitecture. \Ve shall see rhar although there probablv is no
arena of perception in which this theorv can be maintained in
its characreristic form, it is least applicable in the range of sizes
and distances that are of concern to architects and environmen_
tal planners.

\\'e should nor think (as direct theorists somcrimes implv)
that given a moving vieu'er, the three dimensional rvorld is cor_
rectlv seen, that the flat picture is automaticall-r. distinguish_
able from the three dimensional scene, and thai rve cari then
ignore the retinal image. Indeed, were rhat rrue-were percep_
tion alu'ar,'s or even mostlv correct, free from illusion and er_
1ep-1hs1s rvould have been Iittle impetus to studv it in the
first place. Before ure can proceed farther in the diicussion of
the perception of architectural structure and space, there are
four arenas of research findings, and a brief diicussion of the
competing perceptual rheories, that we should consider.

-i. Ilotion parallax and spatial lavour. (A) lf one pir:ots in place to change
one's rieu,.as in thefln maker\ pin shot shoin by tbe curred arrot;, atP,
tbe successiae aiews in the directions of tbe sbort orr,u-\ r,2,3 u^ill look some-
th.iyg bfe lte !ry numbered !o1e{ An equal translation is imposed on all
o 

,biegts. 
iy tbe f eld of oieu^, and objects thai are bidden fron aiei remain oc_

cluded througbout r_be motion (B)'Cbanging one's r.ierioint from one place to
anotber, as in the f lm-make.r\ rracking sliot sboun U1 the iong arroi at T,
tmposes.a gradient o[ motion on objects at dffirent iisroores in the scene, as
shown in aiews l, 2, and 3 (note tbit the furt'iat post bas motsed least and the
n:.ares! ?0s! bas moaed most), and objecti tbat ari bidd* in one aieu uill be
disoccluded in another. (c) Tbe moiion parallar within a scene proaided b.y

forward motion of tbe oieuer; nlte tbot tbe flou Dattern is ditrelrent for di
ferent distances of surfaces and diferent slanri n tie line of noi'ion. 
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C. Perceptual research issues and their architectural implications

From Figure I it might be thought that the rctinal imase (and

the optic arrav) dctermincs our pcrccptions of the rvorld of sur-
faces and space. !\'e u'ill nou' discuss thrce u'avs in u'hich thc
optic arral' fails to predict or explain u'hat indeed r.r'c pcrceive.

(l) 'l'he constancies. r\s vieu,ing clistancc increases, an tlbicct's
retinal image decreases in extent, as cloes the visual angle it
subtends at the cve-hcnce the rules of optical pcrspecti\-c at-

tributed to Brunclleschi. Givcn those rules, objects of vcrv dif-
fercnt phvsical sizc can producc the same rctinal image sizc
(I.'ig. aA), and obfccts of constant size can produce verv dif-
ferent retinal images (Fig. al]). Dcspitc thc geometrli hou'-
cver, a man at l0 feet simplv cloes not look like a dwarf half thc
sizc of a man at 5 fect. Retinal imagc size alonc docs not dctcr-
mine perceivcd sizc. Size constancl refers to thc tcndcnct' ttr
perceivc an obiect as maintaining a singlc sizc er-en though its

retinal image changes u'ith the vicu'er's distancc. Similarlr', in
liigure 5B the obiect appears rectangular-that is it manifcsts

shape consta,xcl-despite the changing retinal image. 'l'he de-

grec of constancv is indicated bv an index in u'hich 1.0 indi-
cates that thc perccption of an obiect agrecs perf'ectlv u'ith its
phvsical attrittutes, and 0.0 mcans perfcct agreemcnt llctrvcen

the percept ancl the rctinal imagc (Iiig. 5O).

i\rchitccts should knor'l' that constancv is rareh' absolutc,

usualh' falling betu'een 0.0 and 1.0. If constanc\' \\'erc gener-

allv at or near 0, sizes and shapcs of the surfaces of buildings,
and the rclationships trenveen them, u'ould appear to'changc
u'ith each motion of thc vieu'cr, rrith greater apParcnt changes

occurring in forcground than in middlc regions or background
(Fig. 38, C). Undcr thcse conclitions, thc rectanslc in Fig-

ure 5A rvould look rectangular from tlnc and rlnlv onc viert'-

point, and the perception of ir building's svmmctrv rvtluld
depend on v'herc the vierv'er stands. Each and etery pttssible x-ieu^'

point ,*^ould require se?arate design consideration, and these could

probab$ not be reconciled. \\'e knou' that such perf-ect incon-
stancv is not indecd a gcneral perccptual fact, and that tablc

tops do not appcar otlviouslv narro\\'cr at their far cnds. (lf
thev did, the rules of perspcctivc u'ould themselves have becn

obvious, needing no Brunelleschi to clucidate them.)
On the other hand, were constancv generallv at or ncar 1.0,

pictures and murals r.l,ould l<xlk onlv like flat varicolored sur-

faccs; the m<lving vieu'er ',vtluld pcrceivc onlv his o\l:n movc-

ment and no changc in the form of the sccnes ancl buildings
around or u'ithin u'hich hc u-as moving, krsing thc rhvthm ancl

visual interest that thc architect expects u'ill be gained from

movement.
In gencral, the morc eff'ectivc thc depth cues, thc cl<lser the

constancies are to 1.0. In I'-igure 6..\, wc havc used both lincar

perspective and texture-densitv gradient (see I and ii, respec-

tively Fig. 2D) to indicate dcpth; liigure 68 uscs onlv familiar
size (see Fig. 2l)). 'I'hc differcncc in effectivcness of thesc

kinds of dcpth cues is important. Both in rendcrings and in ac-

tualin', architects often depend on human figures and other ot>-

iects of knou'n and familiar size to provic'le scalc to scenes and

buildings. Whethcr or not familiar siz-c u'ill act as a depth cue

at all was in question fbr vears; it is nou' knorvn to work at lcast

under certain conditions, but it is lly no meAns a strong dcpth
cue, as Figure 68 illustrates.

-lhe perceptual constancics are names for the fact that *'e
normallt' have approximatelv correct PcrcePtions of the u'orld.
'Rvo other massive perceptual phenomena must be mentioned:

illusions and the dcmonstrations of figural organization ex-

pkrred and presented by the Gestalt psvchologists. Neithcr of
these appears at first sight to bc relatecl to thc Perceptual con-
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5. (A) Tbe same rectangle, at three dffirent slants to the line of sigh-t, pro-

oitles tbree different imiga to tbe eye. (B) If shape cll?stortc! uere pe(ect, the-

sbape uould"appeor th; same in iach case, .wh.ereas 
if shape. constancJ faikd.

completely (C)- tbe apparent shape uould change precise\ as tbe retinal

image changed.
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6. (A) Linear perspectiu, texture-densitl gradient anl height in Jield make 2^

look more distint ihan I , eoen u^ith equal height. (B) h\ the familiar size of
the two buman f.gures octs to assign distance and scale to 1 and 2.
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7. Tvpical robust geometrical illusions. A : B
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stancies, but thev both have importance in the real u'orld, and
both must be accounted for in anv general theorv ofvisual per-
ception. I merelv mention and illustrate the illusions at.this
point, and then consider figural organization and its role in Ge-
stalt theorv at someu'hat greater length.

(2) 'l'be illusions. Knou'n to architects since ar least the Flcllenic
period, illusions like those in Figure 7 have been rvell explored
and quantitativelv measured in the psvchological laboratorv
and are easv to demonstratc in the u'orld of architecture and
design.

(3) Figural nrganizatirtn.'fhe same shape can bc presentcd bv
means of different elements (Fig. 8,\ i, ii) and the form that is

depicted bv anv set of elements can be completelv changed bv
its context. Such examples led ro the (;esralt proverb that the
u'hole determines the appearancc of thc parts (somerimes ren-
dered as "the u'hole is grcater than the sum of the parts"). ,,\s
u'e shall see, this saving is unrrue.

(a) Determinants of organization. Onc of the most charac-
teristic arguments ofthe (iestalt school is based on rhe "figure-
ground" demonstrations: perceived "figure" appears to har-e a

hard surface , u'ith recognizable shape and de{inite boundaries;
u,hereas "ground" is lcss surfaceJike, ru'ithout definite bound-
arv or shape, and appears to extend some indefinitc amount be-
hind the contour that belongs ro the figure. Fbr a shapc to be
perceived, it must be figure: the same ourline can be perceir.ed
as different, altcrnative figurcs, u-ith r-crv clifferent forms. '['he

perceptions of obiccts and buildings, of depth and spaces, of
patterns and scenes-all of these rcst on shape perception.

Given the ambiguitv of conrours, rhen, which alternative
organization u'ill be perccived? 'I'hat appears to dcpend on Ge-
stalt "lalls," demonstrated r.r'ith rer.ersible figures (Fig. 8A, B)
or reversible-perspective ourlines ("rvire cubes," for example)
that are perceived either as flar parrerns or as tridimcnsional
obiects (Fig. 8C). F-rom such phenomena psvchologists dcrived
the "larv of good continuation" (rv'e perceive organizations that
interrupt the feu.est lines); the "lau,' of enclosedness" (the en-
closed region tends to be figure); and so on. \'erv manv such
"la\tr's" \\.'ere proposed. I'hev u'oulcl bc of immense piactical
importance if thev could in fact be used to predict rrhich of the
manv shapes that could be seen u'ill actualh' bc perccivcd.
Thev have been taken to be of architectural significance, both
in determining what u'ill be seen and as an esrhetic ,,prefer-

ence," "' a point to rvhich u'e return later. r\nd as we ,uvill note
belou', thev have been identified with prescriptions of ,.purist"

architectural schools and periods.
Although proposed more rhan sixrv vcars ago, these ,,lan.s,"

for the most part, are to this clav onhl subjeitive demonsrra-
tions of quite unknow,n rcliability. One cannor explain the ar-
chitectural use of "purc" geomer;ical forms, as in St. \,lichaels
(Fig. 8G), or as in Le Corbusier's ,\Iaison Sar.ove, as man-
ifestations of the Gestaltists' "good forms" (as does prak),,,
because tve have no independent definitions of u.hat thcse
good forms might be. .\,Ioreover, because the so-called Gcstalt
laws can conflict r.vith one another and because their relatir.e
strengths are unknown, we cannot use them to predict rvhat
figure-ground organization u,ill result in any but the simplest
cases.

'fhere are t\\'o points that rve should considcr next, both
critical to anv attempr to applv the Gestalt findings (such as
thev are) to rhe perception of architecture.

\b) .Are questions of organization applicable to the ,*^orld of space
and solids? As has been argued in recent vears,,, if the relaiive
motion betrveen vieu'er and world provides the vieu,er rvith vi-
sual information that fully specifu (that is, that is specific ro, or

,:1
1'l
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8. \\'hole and parts, 6gure and ground, flat and tridimensional . (A)

11 parts. of the smootb cur'e-es ot i and ii , the components ar iii are inaisible.
L'n!es1 it is spectfcaQ pointed out t0 tbem, feu iieuers detect the 4 that is
embedded in iy, and that is made salient ar tt. It is not merel.y the addition of
line segrnents that conceals the 4 in iv irasmucb as tbe 4 is pifectly aisibre iit
ti. Tbe aspect of tbe confguration tbat is effectiue here is-tbi facior of g<nd
contrnu.atron, 

.one.of .tbe so-called lar:s of organizution. (B) Tbe ,'lau" of
prox imitr : a.t i , the lines closest to each other group to forn clnca,t)e shopes: ; t
ii., tbe vme.lina group toform contex sbapes. Gj Tbi ,,lau', a/closedness:
At i,,,closednas and proximity reinforce eicb otber to make the"concaw sbapes
uisible; at ii , the two "laus" are in confict and the former preoaih (note t'hat
good continuation pre.c-ails o.oer.closednix in Ai,,iii. @) Figure and ground:
The.spaces betueen tbe ktters ha.,^e been nade frgve (hy tie use of iosednas
and good continuation); the letters, and the uori tbey sieil, baoe iben become
inaisible. (E).A projection_ g{ a wiye cube, which tioks yat because tbe good
continuation betueen i and ii must be broken to see it as iridinensionat. (F) A
projection 9f a u;r1 cube, which looks tridimensional because the good con-
tinuation between i and ii must be broken to see it as -flat. Tb Gestalitheorists,
tltis was,importafit buoilse it uas taken to sho.,; tbai each part (e.g., ary sec-
rion of line o_r intersection) is seen in a ury thot depends'on tbeiiole'orgo_
nization. (G) St. Micbaels (Hildesheimi, u^ith iowers remoaed. Geslalt
"good fornf'?
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f that is in one/one correspondcncc rvith) thc spatial arrangement
of surfhces in spacc, rvc should not expect vicrvcrs moving
around buildings and in urban spaccs ttt cxpcrience anv rever-

sal of figure and ground in thc surfaces amidst u'hich ther''

move. Questions of ()estalt organization u'oulcl therefbre be

completch' irrelevant to architccture except u'ith respect t<l

pictures, friezes and othcr dccorations. \\'c u'ill sec, h<ltl'ever,

that in architectural scttings thc motitln parallax information
on rvhich this argurnent depcnds is often belou' threshold (see

Sect. IA) and thercfore unar,'ailablc, that thc spatiirl rclations

are ambiguous and that organizational factors are then free to

detcrmine what thc vicr.ver rvill perceive.

,,\s has bccn knou'n for about a centur\', it is cirsv to demon-

strate that fact in the laboratorr'. .\n examplc that has rccentlr-

reccived a grcat deal of attention is the "Ames trapezrlid" repre-

sented and described in l"igure 9. 'fhis is quitc a robust phc-

nomenon, and it occurs uncler conditions that must be com-

mon in the vieu'er's phvsical u'<lrld, exccPt that thc fallacr' of
his perceptions is rarelv made s<t cvidcnt.

In rebuttal one might arguc that normallv thc infbrma-
tion offercd by motion parallax is indeecl available ancl abovc

threshold, but the fbu' data u'c havc rcnclcr such an argument

dubious. ,\ll of the fbllorving factors (and others considered in
sect. IDI bclolr') must oftcn n'ork to make motion parallax in-
formation unavailable to the vieu-er. \\'hercas in the laboratorv
(or thc architect's model) the vicu'er's head and bodv m<lvc-

ments arc both large ancl fast compared to the sizes and dis-

tances confrontcd (F ig. l0A, C), thcv are tinr.' compared to the

scalc of architectural settings (Fig. l0B, l)), so real-rvorld mo-

tion parallax must <lftcn bc belou' threshold, anrl relative ncar-

ness (i.e., figurc-ground) must theref<rrc be ambiguous. Sec-

ondlr', u'hercas the natural tcxturc of shrubs or pebblcs, in the

foreground is probablv sufficient to provicle a dctectible "flou'

pattern" and tcrture-densih' eradient, the relativelr" smooth

texture and slight slant to the line of sight characteristic of ar-

chitectural facacies should providc lcss obvious evidencc frrr

placing surfaces and builclings in dcpth. Finall)-, for reasons u'e

shall discuss shorth,', r'isual scnsitivitv to motion-Produced in-

tbrmation about rclatile clepth rapidlv falls off arvav from the

verv center of the field of vicu'.'' \\'ith large obf ects the center

uf i'isin., u'ill fall fhr au'av from the obiect's cdgc u'hcn thc
vieu'cr is looking at some surfacc dctail, and depth information
u.ill be unusable bv thc vieu'cr. In shtlrt, u'e hal'e no reason to

believe that the orientati<lns and distances of architectural sur-

faces are perceptuallv unambiguous under normal conditions
of locomotittn. Questions altout the pcrceivcd organizatitln tlf
the lavout, and u'hich alternative figure-ground arrangcment

u'ill be perccived, cannot be dismissed. In this resPect at least,

the Gestalt clemonstrations do sccm to be applicatrle to archi-
tectural the<lrl' and practicc. But u'e rvill ncxt consider somc

furthcr demonstrations that radicallv alter the significance of
Gcstalt phenomena, giving rvarning that thcorists should use

thcm onlv rvith cxtrcme caution.
(c) Wholes DS. ?arts: T'he separate leaek of perceptual processing.

Figurc ll,\ (r.vhich rests on principles discovercd bt' Penrose

and Penrose in 1958)'* looks thrce-clin.rcnsional, although if the

Gestalt principles are taken seriouslt', it certainlv shoultl not:

the obiect is not simpler u-hen perceived as thrce-climensional

than *'hcn perceived as flat. Indecd, it is inconsistent as a tri-
dimensional oblect, and vct pcrfcctlv consistent as a flat pat-

tern. -lhe left and right halves of thc picturecl obiect do not
immediatelv conflict because you cannot fcrcus t'our attention
on both ..,in.r. simultaneouslr'-thev arc t(x) far apart. \\'hcn

A C

-t--t/

D

9. Ames trapezoid. A Jlat netal sbeet, rie'cedfrom abot'e at (:l), rotates

.)60o as sbown by tbe solid arrou. It is trapezoidal, as shoun in eletatirtn at
(B) and may be painted to look like a tridimensional uindou to beighten the

following perceptual illusion: V'ben 
"^ieued 

in eleu-ation frotn a feu .yanls' di*
tance, tbe rotating trapezoid appears to oscillate through 180', instead of mak'
ing tbe complete rotdtiott that it actually does execute. T'he best current expla'

nation is this: Ecen uben the small end is nearer than the large end, as shoun

in plan and elet:ation at (C) and (D), respecti';el.y, rhe small md is perceit'ul

a further because of the deptb cues 0f linear perspectiu and relatire size kee

Fig.2D), and these static deptb cues are sfficientl.y ltrong t0 oyefome the

information about depth and shape that is tbeoreticul\ proddgd in the.op'

tic array by motion parallax (see Fig. 3C) but is nrtt eJfectir-el.y used by

the'"-ieuer.
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10. F-lou'patterns in small and large vistas. (,4) .'\ lateral head moL^emefit

of one foot'leftuards produtu a gradient of.motion parallax in a nearby scene

(left*ard airous 1,2',3 ) that seires at mltinn Perspectite-infurmation about

tie relatiue distances of the parts of the scene. (B) ln u large scere ";ith a.rchi-

tect.ural distances, the paraiku diiplacemenrs producld i1 the optic array hy the

same bead mlr)ernents are largely indetectible. (C) \\'ith near su(aces, an ap-

proach moaement of one foot produces a noticeable set of expansion patterns that
'aie-^ers might use as injbrmition about the sutfaces' .distances 1nd layout ' (D)

In a large'scene and with arcbitectural distances, tbe expa.nsion.pdtterilt pro-

duud S the same approach rnlvetneflt nust be largely indeteuible'
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the corners arc brought closer together in llB, thcir inconsis-
tencv as a threc-dimensional obicct becomes obvious, and thc
object looks flat.'i

It is often argued that such perceptual anomalics occur [rc-
cause pictures provide contradictorv infilrmation about flatncss
and soliditr', and thus arc irreletant to the real u'orld, but ob-
serve Figure I lD. Although the cube is firccl and unambigu<lus
at intersection l, if vou fix vour gaze on interscction 2, thc pcr-
spectivc rvill rcvcrse at 2 even though intersecti<ln I speci-
Iies one and onlv onc orientation of the cubc. -\Iorerlvcr, this is

true of real thiee-dimcnsional objects, r'ieu'ed u ith motion
parallar!'u

.\s thcse dcmonstrations shou, the u'hole organization docs
not determinc the appe arance of its parts. Such tolcrirnce of in-
consistencies thro$'s into question the most tlasic of the Gcstalt
principles. Structural inconsisteno' and phvsical impossibilitl
do not make pictures of spatial arrangements kxrk likc flat clc-

signs (er.en though the pictures are incclnsistent onlv as thrcc-
dimensional structures, not as nr'o-dimensional designs). -\lorc-
over, the specilic inconsistencics irre neithcr automaticall\' nor
immediatciv perceir-ed: one can glance at Figure ll.\, peiccirc
that it looks solid, and go on u'ithout a further thought. \\'ith
more effort, ancl somc perccptual intention to consitlcr thc otl-

iect's structure , one begins to rccognize that there is something
peculiar about it. And finallr', if onc docs u'ish to pcrceivc the
specific relationship bctu'een thc parts <lf thc structure, onc
must set out to parse thc structure , and onlY then clocs the na-
ture of thc pcculiaritv trecome erplicit. 'l'his takcs effort ancl

time .

Understanding such phenomena is essential to an unclcr-
stancling of architectural perception, to pcrception theort' in
general, and, I believc, to anv understanding ofvisual esthetics.

\\'hen u'e turn from the small cxpanscs of laboratorv pat-
terns (and fiom the ..\lbers's excrcises, F.scher's impossible
millraces and stairu.avs, and Piranesi's Carceri etchings) to thc
\-asth' larger extents of architectural spaccs and volumcs, in
u'hich the distances betu'een corners and f'eatures that specif-r'

orientation can be verv great indced, thc fact that it takes timc
to assemble onc's glances-a fact that ue havc not vet cclnsicl-

ered-becon-rcs unar-oidable.

D. Space constructed rt.cer time
'fhe phvsical u'orld lies tlefbrc us, relativelv permanent and un-
bounded. 

-lb 
the expkrrinc evc of the vieu'er u'alking throuqh

it, hus'er-er, a continuallv changing and ckrselv txruncled ficld
of vicu' pror-ides the mcans bv u'hich his conceptions ancl per-
ceptions of that uorld arc achieved. \Ve must nou- c<lnsider the
naturc and consequences of thosc changes and limits.

(l) 'l'he limits of the nornentarl glance and the integration of successite

t:ieus. lf tu o points (or other dctails, such as the u'idth of a pi-
lastcr, the separation benleen nvo elcmcnts of tcrture, the
height of a tread, or thc extent of an ornamcnt) arc s<l far fiom
thc cl'e that thcir separation in tcrms of visual anglc is less than
approximatclv l/60th of a degrcc, the tuo points u ill tre inclis-
tinguishable (or the dctails uncliscernible). 'I'his thrcshold firr
resolving detail, called visual acuity, is substantiallv af'fectccl lrv
factors such as illumination levcl and contrast! u'hich in princi-
ple mav be controlled bv the architcct ancl the liqhtinq engi-
neer. Other factors, such as intcntion ancl visual atlilitr', rest
u'ith the vieu'cr, and of thesc thc most important to us is th<:

fact mentioned earlier that detailecl vision is available onlv in a

verv small part of the rctina: thc fovea, ir region of about 2o in
extent, that is, a region that would be covered bv a thumbnail

II

I)

/1. Picturcs of inconsistcnt obiects and inconsistcnt perceptions of
c<rnsistent rrbiects. (,'l) T'his "frame" looht tridimensional, e';en tbough the

clrners must he inconsktently oriented as a tridimensional ohject. (B) The same

potterfl tooks.flat uhen the'itnnsistent corilers ure close to iach otber, perhaps

because the-y tben are apprebended u-^itbin a single glance. (C)'fhe corners here

are as close as the.y ore in (B), but are not inconsistent, oild the pattern nou
look tridimensional again; t he Jlatnex of (B) is not , thereJbt'e, merel-y a motter
of proportion. (D) .,1 picture of a consisrent object, orienred as at (F), but uith
'o tronsporent bottom. lrs orientation is_fiild b.l' rhe single dePtb cue at l. lf yu
attend to point 2, after o motnent tbe apparent orientation uill ret-erse, and
alternate ber**een tbox of (E) and (l-).
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12. (A) - (C)'l'hree successi.oe glimpses at an arcbitectural scene (D). The
sharp region in the center of each of tbe frst tbree pictilres simulates '-^hat i
seen infoueal ."-ision. Peripberal t:ision (poorly simulated bere by blurring the
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picture) is largely the same for eacb aiew.
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at 14 inches or lrv a hand's u'idth at l0 fect. Outsidc of that
region, acuitv falls verv rapidly; onlv large separations can trc
detccted, onlv large masscs discerned. -l'his 

has conscquences
that are important for the perccption of architectural obiccts
and spaces and for psvchological theorv.

(2) Perceptual status of large masses and small details. Figure 12,\-(,
simulates thrce successive glanccs at a singlc scenc. Note that
the light and dark masscs, discernible in thc general field of pc-
ripheral vision, are much the samc in all thrcc; onlv the details
of shapc and tcxture, clisccrniblc onlv in foveal visi<ln, are \.crv
different. \'ision is preponderantlv peripheral vision.

'l'hc first glimpse is almost cnrireh' made up of qcneral
masses. Further details are addecl to this first imprcssion onlt'
if subsequent eve movements arc made. lf the scenc contains
onlv a clutter of fine dctails, undiscernible in peripheral vi-
sion-like the texture in Figure lJ or mcaningful clctail, as in,
sa\.', the textural bas relicfs of Angkor \\at-periphcral vision
cannot pror-ide a frameurrrk rvithin rvhich the successive for.cal
dctails can take their places. 

-I'hcsc 
facts u'ere, I believe, im-

portant in the dcvelopment of 2Oth centurv painting,'' provicl-
ing as thev do a new dimension of esthetic rcnsion in paintings
from Impressionism onu'ard. \\'hcre such conditions arc ex-

B

13. lf there are no landmarks by which locations can be discerned in peripheral
."-ision, no context is offered in'-^bich to place tbe separatefoaeal glances, and
then otber means (see Fig. 14) and a specifc effort are needed if tbe t-ieuer elects

to relate tbose glances to eacb otber. (A) and (B) are or:erlapping partial "aieus
of a textured surface: on that suface, is X to the right ofY , ctr vice aersa? The
area of ouerlap, that is shared by tbe tuo aieus, is shown at C; the intersection

of tbe tuo dashed lines marks a landmark tbat is common to (A) and (B). lf
you searchfor andfnd the londmark in eacb rieu, it u*ill tben hecome etident
that X is to the rigbt of Y on tbe tettured surface.

treme, the viewer cannot integrate thc information from the
successive glances and, as we next discuss, does not even know
u'here to look.

(3) Saccadic eye ml,o-en erxts are directed, intentional, and electice. I'l'ie
glimpse thc world mainlv bv means of saccades: purposive eve
movements that are directed to$'ard somc point in the optic ar-
ral' previouslv seen in periphcral vision. 

-I'hev 
arc electitse, that

is the viewcr is not compelled to look one way rarher rhan an-
other, or indeed to change gaze direction at all. 'lhev arc ex-
ecutcd verv rapidh'(less than l/20th ofa second, as a rulc), but
they take a relativelv long time to prcparc and initiate (about
0.120-.200 scc.), so that their rate ofoccurrencc rarelv ercceds
four or fir'e per second.

In the fcrv seconcls in u,hich a casual vieu'er may survev an
architectural or urban scene fr<lm a given head position, hc can
focus on perhaps no more than betucen 5 and 20 separate
places. 

-Ihis 
is both fcw and many glances.

It is ferv glances bccause it means that onll' a vcrv small part
of the lavout u'ill be seen in detail. \\'ith such limired oppor-
tunit\,, if thc cye u,ere directed bv chancc alone , it might sam-
ple only places with no detail, or places where thc detail is not
particularlv informative. In fact, u'e knou' that pcripheral l'i-
sion does dircct thc cve selectivclv to places that are likclv to
offcr informative detail to thc fovea. If the details then take
their place in some mcntal structure-some arrangcment that
the vieu'er can remcmber and flesh out-a verr,' ferv glances
rvill suffice. 'I'he vieu'er can reconstruct the entirc arrangcment
at will because he knou,s rvhat details any further glances
u'ould disclose: if, aftcr seeing the first 6 lctters, I have decidcd
that a printed u'ord is "antidiscstablishmcntarianistic," I do not
have to look carefullv at the rcmaining 24.

It is a large numbcr of glimpses bccause the vieu'er could
not sort out the rapid sequencc, nor remcmber their cclntcnts
and their relative locations in space, werc they all independent
items. \\'e can, as is oftcn notcd, remcmber no more than fir'c
to nine reallv independent itcms, that is, items that do not fit
together in some way. If the dctails obtained in the succcssivc
vieu,s take their placcs as part of somc or.erall configuration
that can itself bc remcmbercd, the problcm disappears. If I
knou' that the word is "antidisestablishmentarianistic," I
can alu,'avs retrieve the 15th or 25th letters from the mcntal
structure that compriscs mv knou'lcdge and recognition of
the w,ord.

Normal layouts present massive and coherent configura-
tions that are disccrnible to peripheral vision. 'I'hese infirrm
thc vierver u'here significant details are likeh' to be found;
make it unnccessarv to takc more glanccs, once the obiccts in
the scene are identified; and make it possible to "remember" or
generate the individual details and u'herc thev fit.

Peripheral visibilitl', howcver, is neither sufficient nor nec-
essar\', of itsclf, to serve thesc purposes. 'I'he expcriments dis-
cussed in connection u.ith Figure 14 u'ill shou' that it is not

(lA

14. Ilental maps and schcmas can replace peripheral contcxr in inte-
grating successivc glanccs. (.,1) A sequence cf rigbt angles, projected one

after anotber on the same place. As tbe hands of a clock, or tbe corners of a
square that is junping erratically bebind a circular operture, tbe sequence is
too long to remember. (B) lf the corners in (tl) do in .fact ba.ce an underfiing
order to their sequence because tbel are tbe successi"^e v*ieu-s of a ross, as sbown ,

and if the sequence is introduced lry tbe "hng sbot" and tben it anms in on tbe

frst shot in A, tbe aieuer can tben follou tbe "map," and u-ill recognize that
tbe sequence 8 - 10 is a shortcut across the right arm.
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sufficient. .\nd it is relativelv casv to shou'that peripheral vis-
ibilitv is not necessarr : if a sequence of inctiiidual corners
(F'ig. l+.\) is presented successivelr- at thc samc place in spitcc,
projected on a scrccn one after another, sa\', thc scqucnce s(nn
exceeds the r-icu'er's abilitv ro remcmtter individual itcms. If
hor.r.ever, thc vieu'er is told or shou'n thlt rhe r-ieu's arc the suc-
cessive corncrs of a cross, starting u.ith thc uppcr left hand cor-
ner and proceeding clocku'ise, the inclividual corncrs take their
place in his spatial map of a cross. I Ic thcn can derecr u.hether
:rn arm has treen skipped, knou's u hen thc circumnar-igation of
the figure has rcturned to the starting place, and so on.

Peripheral vision clearh' is neither necessarv nor suflicicnt
in itself to insure thar a succcssion o[ tlctails ir.ill trc pcrccp-
tuallv comprehended. \\'hat then is needccli 'I-hat qucstion
brings us tace to face u'ith u'hat I think is thc most important
concept and problem of ps-r-choloe\., rhc norion of schemas. ln
approachine this idea, let us consider hou. thc moverrenr of thc
vieu'er through space makes architcctural perception espcciallv
sequential in nature.

\+) 
'!-he moting 

'^ieuer: Sequential u^istas.from changing r:ieupoints.
Unlike thc painter or phorographcr, thc architert ancl scirlptor
must take into acc<lunt that the optic arrav itself changcs as thc
vieu'er movcs. Obfccts change places in thc ficlci of r.icu.;
things that arc hidden come into r-ieu. and licc r-ersa. Somc
constraints on the pcdcstrian rlo of course exist. But thc archi_
tect and sculpror sharc u-ith the film maker thc prolllcm of
provicling a sequcncc of optic arravs thar is comprchcnsible,
intcresting. and plcasing.

I notcd earlicr that Gibson and Bcnedikr macle a beginninq
at describing rhe oprics associatccl rrith this problcni.,- 'l'hi
f<rrmer \\'as concerned u.ith the infilrmation about spatial lar.-
out that is offercd ro rhc c\.e bv the changes and paraliax u.ithin
the optic arral' received bv a moving vieu,cr, ancl thc lattcr u.as
concerned u'ith describing a space in terms of the ficlcls of r.is_
ibilities of thc surfaccs it contains. I mvsclf ha\.e no grcar hopes
for u'hat $'as rhus begun. 'lhe heart oi'the problem-is not opti-
cal. It is pcrccptual, ancl rests on thc neccssarilv incompletc na-
ture of the momentarv glancc. ,\s notcd abor.e, in clealing u.ith
obiects of small scale,'tlie pcripheral contcxr normallr. prir.icles
the frame*'ork *.ithin *'hich succcssi'e fo'eal 'ie*'i of details
can take thcir place o\-er time. One must not overlook thc fac_
trlr of time, since even u.ith small obiects u c rcquire some form
of perceptual storagc or memor\. in order to comtrine succcs-
sive glances. On an architcctural scalc, hou.ever, thc matter is
exaggcrated bccause the shapcs that give thc individual fira_
tions their meaning are usuallv so large that onlv a lengthv mo_
tion in space, takine appreciablc rime, u.ill cto to o6tain the
successive r-ieu's that are neecled. ll:hether, uhen, and u*bence
t-ieuers look depends on their perceptual intentktns and inquiry, and,
as u'c u'ill see shorth' these simph,cannot bc rcduccd tb mat_
ters of oprics.

Film makers solve the similar problem of makine comprc_
hensible a sequence of fragmentar\. motion picture vieu s of
some scene bv periodically' presenting an cstablishing shot or
long shot that provides to thc vierv.er'i visual memorlithe con-
text for thc dctails in the individual meclium shots anci close_
ups. llooper"' reports that when viewers are alkru.ed to ex_
plore large-scale (simulared) environments u,ith rhc marimum

l.*9:l imaginable-namell', in interacti\.c computer eraph_
ics displavs-thev pcriodicalh. rise into the air io obt-ain- an
over-r'ierv of the spacc thel' arc expl<lring, an act equi\.alent to
the film maker's insertion of establishing shors in fiims. Archi_
tects cannot alr.vavs provide such overvicws at n,ill. 'lhev 

can
at most offer an overall long r.icu,, and thc cffects of that initial 1-t. (.\) Hampton (lourt Ilaze . (B) Habitat (Montreal)
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prospect must last long enough to provide the cognitivc map or
image of the lavout into which subsequent vier.vs may bc inte-
grated, if the viewer wishes to achieve such integration ancl is

capable of the task.
For it is often impossible f<rr manv peoplc to keep track of

their successive vieu's of space. I)ifferences in spatial visualiza-
tion abilities are immense in the laboratorl', ancl rcmain largclv
unstudied in real spaces. A succession of views obtained bv a

freelv moving vierver mav contain all of the optical information
but remain incomprehensible: if the establishing shot in a film
(or in a vieu'er's encounter u,ith an architectural structure)
consisted of a brief overhead vicu' of the Hampton Court
Maze (Figure l5A), of Greenrvich Village, or of llabitat (Fig-

ure 15B), would that inspection suffice to make comprchensi-
ble a subsequent sequence of street-level views? Furthermore ,

if the establishing shot is a r,ierv in rvhich a great deal of the

layout is occluded, the vie'uver must clect to complete the visu-

ally incomplete forms and must supplv the mental structurc
needed. He is perfectlv free not to make thc effort, as sholr'n

by the failure to detect inconsistencics in Figure llA, a fhct

that is obscured in the case of verv simple figures.
An analvsis of the optical stimulation available to the vieu'cr

in spaces and structures of a large, architectural scalc mav bc

useful, but it simply' rv'ill not do as a stopping point and it is not

clear how it is even a starting point. Fbr the moving vieu'cr,

we must turn to schemas, or mental structurcs, if rv'c arc ttr

understand perccption and its role as a tool f<lr mancuvering

in space.

(5)'the mental structures of pfusical perception.ln principlc \1'e can

measure the information about space and lavout that is offered

bv the optic arra\,', using phl'sical instruments and analvses;

the problems can be clearh' stated and resolvcd,"' and the difli-
culties are only technical. Such analvses provide a satisfving

and seeminglv purposeful task. But that sense of purposc mal'
be someu,hat mistaken. At best, such anah'ses are onlv a bc-

ginning. In <lrder to continue we must introducc the modcl of
schemas into perceptual theorl', moving tlur interest as cxam-

iners au,av from the measurable r-isual information available in

the optic arrav and turning our thoughts to the p<lu'cr of the

beholder to take in, to store, to organize, and to understand the

visual rvorld. One tool of the vielver is "parsing"-giving a

meaningful sequence to a series of glances in ordcr ttl deter-

mine relationships between the parts of a scene .

(a) Parsing surfaces and parts. Imagine that Figures 16A, B, C
and D are threc dimensional obiects, made of flat ribbons. In
each case, are the surfaces marked I and 2 the samc or opposite
sides of the objectf You can clecide more rapidlv in C and D
than in A and B: in fact the time to reach a decision increases

linearly with the number of pancls in the obiect.'' F'ull spatial

information about each bend in the figure-information that
mathematically specifies fully and unambiguoush' the relation-
ship between surfaces I and 2-does not of itself insure that

the relationship will be perceived, for unless the vieu'er specifi-

calh' elects and undertakes to parse the indii'idual bends, he

may never know the relationship betu'cen I and 2.'fhe three

points made bl'experiments n'ith such obiects are these:

(i) Spatial relationships are not automaticallv and directlv
perceived bv the viewer, cven bv the freeh' moving vierver, ex-

cept in the case of simple lavouts. 'fhis point is usuallv ob-

scured bv pcrception psvchologists, u'ho use sPatial relation-
ships so simplc (like the single intcrsection in Figure 16F1, for
example) that the iudgmcnt is essentiallv immediate and invol-

untar\''. Greater complcxitv lal's bare the proccss.
(ii) I'he parsing of the parts is an active purposive pro-

cess (except, perhaps, with vcrv simple fieurcs). Normallv the

parts of anv familiar obicct strongly' imply each othcr-that is'

they are associatcd in the u'orlcl and in the vicu'er's mind or

nervous system-so that the vicu'er need n<lt actuallv look at

each part to determinc its rclationship to other parts' 
-fhe 

per-

ceiver has in mind a schcma or structure from r,l'hich thc rela-

tionship betr.veen the parts can be generated u'hcn needed.
'I-he relationship bctu'een Houston and (]reat Joncs St., the

distance betrveen the first and seconcl n's in antidisestablishmen'

tarianistic, the approximate Proportions of a Renaissance chapel

-l can evoke all of these r.r'hen required to do so. But it
requires action on my Part: the connections are not inevitable

either in mv momentzrv g ze or in mv PercePtions or thoughts

about them.
(iii) 'I'hc obiects in F igure 16A, B take time to Parse because

the bends are independent of each othcr: their sequences art: ar-

bitrary and do not fall into familiar Patterns or schemas. Ob-

lects constructed in this u,'ar,', which are at an extrcme that is

rarelv encountered in the normal world, enable us to studv

hou'spatial schemas are learned.
\\te can no\\' see rvhv the inconsistencics in I'-igure llA rvere

not immediately evident even though thc stimulus information

lay in plain vielv'. But in the casc of architectural structures and

spaces in the real world, stimulus information is usuall-v er''en

less of a factor because usuallv vcrv little of the lavout is visible

from anv one vantage point. Much of perceptitln in the real

rvorld is a process of completion-a filling in of the parts of
obiects and spaces that arc not rePresented in the optic arrav at

all. \\re consider next u'hat this implies.

(6) tn the mind's e1e: 7'he completion of objeus and spaces. ln I'-igure

17, the closed shapes named in the caption are simplv not Pres-
ent in thc stimulus; thet' must be supplicd bv the mind of the

viewer. In Figures 17 and ltlA, the shapes are geometricallv
good and simple ones. lf we restricted ourselvcs to thcse exam-

pl"r, -e can see whv it secmed plausible to manv architcctura-l

iheorists that the (iestaltist's "goodness of form" inherentll of-
fers readill' grasped forms and spaccs. 'I-he simple and redun-

dant structure of St. \'lichacls (I;ig. UG) rvill clearlv be cor-

rectlv perceived evcn if onlv a fcu' features are actuallv visible.

What Figures 18A-(l show us is that completion is not the

prerogative of a set of privileged Platonic solids, universallv
rooted in the nature of the human mind or nervous svstem. In
Figure l8A, the shapcs of the structures occluded bv the wall

2
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16. Obiects that demonstrate perceptual parsing
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become quite different if vou knou' that thev are the tops of
letters (see Figure 18C); and in Figure l8B, onlv someone fa-
miliar u'ith Russian Orthodox churchcs and St. Basil's cross
r.vill perceive that an onion-shaped dome lies behind thc rvall,
or that the foreground is a rooftop or terrace. 'lhe structurcs
that are brought to perception depend on the vieu.er's culture
and experience in definite and demonstrable u'avs. \\'e do not
presentlv knou' u,hich kinds of schemas can become "good
forms" and predominant in perception.

\\'e nou' can consider the major perceptual theories, and
discuss their general implications for the prediction of architec-
tural esthetics.

II. The rnajlr perceptual theories and their
architect ural releaance
lhere have been three maior overarching perceptual theories.
'fhe first, the classical theorr', relics predominantlv on the no-
tion of mental structures that the vielr,er acquires from expcri-
ence rvith the g,orld. The second and third approaches uere
framed largelv in opposition to the first. In mv opinion, the
classical theorv needs serious amendmcnts, but, u'ith such
amendments made, can clearlv encompass the other tu'o.

A. The classical theory
'fhis general approach, u'hich took its modern form in thc
mid-nineteenth centurv u'ith the rvorks of the philosopher

John Stuart -\lill and th! phvsicist and ph-vsician I Iermann ron
Helmholtz, expresses u.hat has been a maior thread in \\'estern
philosophv since a much earlier time. Simplv srared, our per-
ceptions of objects and shapes are realh' complex experiences,
and are built up out of simpler psvchological elcments, or serr-

sations, as the result of learning the rvav in u'hich properties arc
associated together in the phvsical s.orld. -fhat is, the prop-
erties occur in groups that have stracture, rather than beinq
equallv likelv in everv combination.

(l) T'he ear\ vieu. 'fhis general r'ls$,point, identified u'ith
I{obbes and u.ith Berkelev in the sevenreenrh and eighteenth
centuries, held that all consciousness consists of verv simple
sensorv properties such as a particular red hue, a su'eet flavor,
and so on, and the memories of those sensorv experiences.
Memories of these sensorv experiences cohere bv association,
building up the complex experiences rve have of things in the
rvorld: mv visual perceptions of an apple rvould thus consist of
the direct visual sensations ofredness and greenness, falling to-
gether in a particular pattern, plus mv nonvisual memories of
reaching and touching. 'fhis conception, most vigorouslv de-
veloped bv Berkelev rested on the mathematical fact that (as

noted in Figures l, 2) three dimensions cannot with certaintr,
be specifiedin trvo. Berkelev concluded from this and other ai-
guments that our senses cannot give us knou,ledge about the
world that is absolutely certain. In the course of developing
this position, he first presented in a svstematic and collected
fashion the theorv that perceived depth is a complex, learned
idea and not a direct and fundamental sensation.

I have found cropping up in recent architectural papers ref-
erences to articles U,yJ.J. Gibson and Noam Chomskr,', on per-
ception and linguistics, respectively, that argue those seven-
teenth- and eighteenth-century issues and whose arguments
are in mv opinion as irrelevant to the more modern versions of
the classical theorv as thev must be to the practice or theorv of
architecture.

(2) Modern aersions. The effort to account for our perceptions
and ideas about the world in terms of their simplest sensorv
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origins reached its peak rv'ithJames l,lill, John Stuart N4ill, and
Helmholtz in the nineteenth centurr'. '['hree aspecrs of their
general theorv are still important to us:

(a) 'fhe u,orld has simultaneous structurc (things are likelv
to occur togethcr in characteristic pattcrns); therefore our sen-
sorv experiences have simultaneous structure; and u,e have si-
multaneous associations formed in our perceptual memories:
for example conr,erging lines (linear pcrspecri\.e) and texture-
densitv gradients (cf. Figurc 2D) occur togerher in thc optic ar-
ravs presented bl' the rvorld, and will thcrefore be associated
r.vith each other in our perceptions and memories.

(b) Similarhi the rv'orld and our movements through it pr<>
vide for successive associations: as the hvpothetical vieu,er
steps to the left, the corners rhat are hiddcn in F'igure 19,\ u,ill
come into vieu; as in l9B.

(c) Frequent associations become so srrong and so habitual
that the individual, simple, fleeting sensarions thar compose

.\
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17. Partial uiews of a square (A), a disc (B), and a cube (C).
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18. (A) Partial aieus of a disc, a rriangle, and a square. (B) Vieu from ele-

t;ated Kremlin courtyard, uirh partial aieu of St. Basil\ Carbedral. (C) A
more cotn\lete aieu of I8A, shouing that caption to be ur\ng.

common complex experiences can no longcr bc disccrncd. Our
perception of an obiect consists of the u'hole complex of simul-
taneous associations and of our cxpcctatllyn5-6up succcssivc
x556gix1i6n5-as to $'hat sequence of experiences $'ill most
likelv follou' from anv act of sensorl' exploration. 'lhus, our
perception of thc rectangles in Figurc l9 consists of the expec-
tation that a leftu,ard step u'ill transform the sensorv pattcrn
from that of Fieurc l9A to l9B.

All versions of this theorv assumed that our associations u'ill
be strongcst for those comtinations of scnsations that are en-
countered most frequentlr'. l'he modern versions nou' clepart
from earlier versions bv assuminq that the underlving obf cct is

encountered not as an individual packct <lfscnsati<lns but as thc
schema or structure that llould provide thc transformation of
viervs that results from our chanqes in vieu-pointrr. (lilen some
pattern or sequence of sensorv stimulation, therefbre, u'hat u'c
perceive is 

f 
ust that lavout of obiects and cvcnts that normallv

ivould produce that pattern of stimulati<)n most tiequentli'.
-fhis 

brings us back to the constancies that u'e discusscd car-
lier: that in normal situations s'e rvill generallv see the phvsical
properties of obiects correcth'. 'lhis process also includcs a

form of .aisual thinking: for examplc, for a qiven ertent of retinal
image, 6 in Figure 4, the vieu'er needs to solve the equation
S : kD tan 0 in order to perceive the size of anv obiect thar
does not have somc spccific familiar size. Or if the object does

have a familiar size (e.g., a man, a chair, etc.), and no other
depth cues are present, the equation can be solved in the othcr
direction (D : S/tan 0) in order to perceive its distancc.

Indeed, such reasoning explains not onlv thc constancies,
but the illusions as u'ell. (lonsider Figure 7, in u'hich the reti-
nal extents of A and B are indeed equal. This is the fhmous
Mueller-Ll'er pattcrn, and various vcrsions of the follou'ing cx-
planation are still popular. In the optic arravs that are provicled
bv the normal u'orlil, lines that converge to an apex like thc
"fins" in the pattern arise because of lincar pcrspcctivc, in
r.vhich A u,ould be nearer than .8, as svmbolized in Fig. 20.

Given the premise that A and B in Fig. 7 are equal in retinal
extent, 0 (u,hich of cclurse thev are), and the premise normallv
provided bv perspectivc convergcnce that /), is grcater than
Dr, it follows from the equation that the phvsical sizc of A
must be less than that of B.

'fhrec aspects ofthis classical theorv should be noted. First,
its explanatory power is great-rve rvill see shortlv that it
easily subsumes its opponcnts. Second, its predictive powers
are much poorer (for hou' rvill one knorv u.hich figures u'ill
generate illusions? \&'e now har,e a long catalog of thcm, but
thev were explained after the fact, and not predicted from the
formula above). lhird, the perceptual problem solving that,
according to this theor\,', lies at the heart of perception, is not

conscious in any sense. (lritics havc characterized it as "uncon-
scious inference fr<lm non-noticcd sensations."'lhe notion that
visual inference may bc unconscir)us, hou'cver, should not be

too much to su,allow: whatcvcr proccsses go on in airy kincl of
thinking (outside of the logic classroom) are usuallv quite inac-
cessible to conscious analvsis.

Oontemporarv studcnts <lf thc visual arts arc pr<lbablv most
familiar with thc ()estalt theorv, which u,c considcr next.

B. 'l'he Gestalt theory
-lhe 

malor criticisms of the classical thcorl' \r'crc thcsc: that thc
notions of funclamcntal visual scnsations, corrcsp<lnding to thc
simplest attributcs ancl thc actions of inclii'idual photoreccptors
in the retina, \r'ere too simplistic to correspond eithcr to thc
nervous svstem or to the actual appcarancc ofthings. Further-
more, the notion of unc<lnscious infercnce from non-noticcd
sensations was an unparsimonious ancl unmeasurablc concep-
tion, made necessarv onlv bccause the classical theorv claimed
elementarv sensations as its starting point. If rve started in-
stead u,ith more appropriate u,avs to anah'ze perccptual expc-
rience, it u.as held br, Gestalt thcorists, thc cumbersome no-
tion of unconscious inferencc 

"r,ould 
trc unncccssarr'.

'lhe demonstrations likc those survcvecl in Figure [J u'ere
do'isecl bv Gestalt theorists (notablr, Iiar \\'erthcimcr, Kurt
Koftha, and \\'olfgang Kdhler), in the period follon'ing \\trrld
\\'ar I. -lhev 

u,ere intcndcd to discover and dcmonstrate the
principles that govern hou' thc configurations of u'hole pat-
terns determine u'hat u,e perccivc, ancl to providc the cvidence
on u,hich a ne\v theorv of brain organiz-ation might be based.

'\s far as this last poini is concerncJ, the Gestalt 
-psvchologists

offered at best verv vague notions that did not e\-en bcgin to
explain the figure-ground phcnomcnon and the lau,s of organi-
zation, let alone thc other mafor problems of perception, such
as the constancies and the illusions.

Indeed, the demonstrations <lf thc (lcstalt lau's mav them-
selves be taken for something quite differcnt. 'l'he inunt".-
demonstrati<lns in F'igure ll lead us to think in terms of local
depth cues rather than global lau's that operate over the entire
extent of the figure. And once u'e do that, it is easv to think of
the figure-ground phcnomenon as the result of ihe ,'ier*'er's
effort to trcat the lines on paper as though thel'u'ere obfccts'
edges, and to consider the lau's of organization as merelv g<xrd

cues as to u.hat parts of the pattern u,ill turn out to be parts of
the same obfect, and therefore parts that n'ill probablv movc
together in the field of vieu, r.r'hen the vieu.,er moves.

'lhis explanation, u.hich I find persuasive in a qualitative
rvar', is of course verl'much post hoc: onlv after familiar shapes
are concealed bv such factors as those in Figure U does a theo-
rist of the classical school concludc that good continuation
is more familiar, in a u.'ider set of circumstances, than are par-
ticular letters and numbers: thc (iestalt psvchologists' demon-
strations are thus explained bv the classical theorist, but not
predicted.

In summary, one of the two (]estalt criticisms of Helmholtz
was true, and one was inappr<lpriate: it is surelv truc that
Helmholtz's units of analvsis were too small. \\'e now know
that the visual nervous system contains receprive networks that
respond to much larger and morc abstract properties than such
attributes as red, bright, swect, anci as u'c will sce, these net-
works may change how much of the perception of the world
we need to attributc to visual thinking and to unconscious in-
ference. 'fhe second criticism was that the very notion of un-
conscious visual thinking is uneconomical. 

-fhis criticism now,
becomcs moot as far as the (iestalt alternative is concerned, for

(l



by anv account the I lelmholtzian approach explains the Ge-
stalt phenomena and more, u'hereas the Gestalt theorv did not
even attempt seriouslv to explain the Gestalt phenomena.

'fhe last alternative, that ofJ. J. Gibson, u,hich has onlv re-
centh' begun to make its u'av into architectural theorr', \\.'e con-
sider next.

C. "Direct" theories of perception

In the earlv classical theorv of thc seventeenth and eighteenth
centuries, our perceptions of phvsical properties like size, dis-
tance and form u'ere taken to tre composecl of simpler expcri-
ences-sensations-of hue , lightness, extent, and so on. In the
more modern versions of this general approach, it u'as still
thought that our visual svstems (meaning the photoreceptors in
the retina) respond directlv onh' to the .ivavelcngth ancl intcn-
sitv of the lieht falling on the eve, nor to propcrtics of the ob-

iect such as size, form, and so on. Since the mattcr has first
been considered, hou'eveq phvsiologists and psvchologists
have speculated about sensorv mechanisms that might respond
to such features in the light to the cve as are normallr, closclv
correlated u.ith the properties of obfects. F<lr example, Ilering
proposed in 1864 that the t$'o eves arc linked in such a u'av
that the differcnces in their vieu.s (binocular parallax) rvould be
directh' responded to, and rvould therefore acr as thc direcr
stimulus for perceiving the distance of anv point in spacc. .\n-
other cxample: if ts'o obiects'reflectances remain constant, the
ralio bet*'cen the amounts of light that cach rcllccts into the cve
also remains invariant, regardless of hou' the illumination fall-
ing on the pair chanqes (as long as rhe same amounr falls on
both). A netrvork of photoreceptors in the visual svstem that is
arranged to rcspond ro rhe rario of light in adiacent regions of
the retinal image (rather rhan ro the absolute amount of lieht in
each region) *,ould respond as rvell to the objects' reflectances.

lhe search for such complex or "higher-ordcr" mechanisms
is verv active toda\', and it is not an exaggeration to sa\.that the
relationship between sensorv phvsiologv and visual perception
is presenth' in a state of revolution or disarrav.

The u'ork of J. J. Gibson \r'as rhe most ambitious of the at-
tempts in this area, in the sense that it attempted to obviate en-
tirely the need for attributing visual thinking to rhe perceptual
process, and indeed u'as intended to refute the psvchological
and philosophical conclusions that go back to Bishop Berke-
le1'." For example, Gibson proposed that we perceivc a sur-
face's slant in direct response to the tcxrure-densitv gradient;
that an obiect's distance is given directlv bv the place at s'hich
an obfect intersecs that gradient in the optic arrav (Fig. 2l);
and that information specifving the object's size is given di-
rectlv bv the amount of texture the obfect subtends u'here it
touches the ground. Size constancv, distance perception, and
so on, thus rvould occur rvirhout anv visual thinking, if this in-
formation u'ere actuallv picked up and used bv the visual svs-
tem: regardless of the viewer's distance ,n6 t;.1r,point, these
properties are normallv invariant in the optic arra-r' u.hcn the
objects and their lavout do not change.

The viewer's motion and the consequent transformations of
the light to the eve in the world also provide invariant proper-
ties that reflect the physical characteristics of the obiects and
lavouts in the world (Fig. 10). Gibson proposed that u,e "pick
up" these invariants directlr,,. Among such properties he in-
cluded affordances-the usefulness of obiects-for example, the
sit-on-ablcness of a chair, which is invariant despite the various
transformations in form from Sheraton to Flames to beanbag.

To architects the problems and variablcs being discusscd
from this viervpoint, especially the emphasis on moving ob-
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servers, changing vistas, and the occlusion and disocclusion of
surfaces, promisc to address the issues that are rcallv impor-
tant to them. 'lo Gibson the precedinq assertions are chieflv
addressed to two points: first, that although Bishop Berkelev
rvas right in holding that the light to the eve of a static vieu'er
(or from a still picture) is ambiguous, thc vieu'er is more nor-
mallv in motion and thc infbrmation then available is unam-
biguous, veridical and certain; second, Gibson argucd that a

moving observer's veridical perceptions of space are the direct
responses to information prcsent in the stimulus, rather than
the addition bv the organism of prior associations or uncon-
scious inference.

Regarding the first point, the refutation of Berkelev is irrele-
t'rnt tn architectural ih.o., and practice: the argument is a

philosophical one, and in purelv philosophical terms the infbr-
mation in the arrav is not and cannot be unambiguous and cer-
tain.'* As far as more practical concerns go, \r'e simplv do not
knou' hou' truthful perception is undcr normal conditions
(Figs. 9, l0), so that questions of the certaintv of the senses

cannot rest merelv on assertions about information in the light
to the eve.

\\'ith respect to the second point, the claim about the direct-
ness of pickup of the information about vistas and lar'outs does
not offer the architect a perceptual rheorv that is clcarlv dif-
ferent from the classical one inasmuch as no one has seriouslr'
argued (since 1850, at least) that u'c first consciouslv erpericncc
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points of hue and lightness, and thcn acld to these our mcmo-
ries of past expericnces to cnd up u'ith complex pcrccptions of
obiccts and spaces: that is, as far as thc conscious cxperience of
thc vicrver is conccrnccl, the classical thcorr,, as rvell as its op-
ponents, holds that thc perception of the u,orld is "direm."
Considerine that u'c do not presentlv knou'hou'u-cll the Gitr-
sonian information is used, if indeed it is uscd at all, the con-
ccrn u.'ith directness or indirectness is prematurc in anv casc.

Gibson's approach does not consider thc illusions (Fie. 7),
the Gestalt organizational phenomena (Fig. tl), or rhc marrcr of
thresholds, rvhich, as \!'e sa\', dcterminc thc usatrilitv of infor-
mation of the kinds rrith u''hich architects musr l)e L,rnccrned
(Figs. 9, l0). ,\nd preciselv thc kincls o[ r'isual thinkine that
thc "direct theor\"' of (iibson u'as intended to clcny appcar in
quite "normal" situations (Fig. 9), espcciallv under rhe con-
ditions that must prevail u'hen vicu'inq archirecural otlfccts
and spaces.

For these reasons, thc direct theorv cannot rcplacc the clas-
sical theorr,, although it does scrve to cmphasizc some of thc
latter's inadequacies. In particular, it lcacls us to ask whcther
anv given perception necessaril.i' rests on thoughtlikc uncon-
scious infcrenccs as Hclmh<lltz- belicvecl. I u'ill return to this
point rvhen discussing the kinds ofvisual thinking that arc par-
ticularlv rclevant in responding to architcctural structurcs
and spaces.

IIL What makes pezple feel good in a pluce:
Estbetics, habituation and aisual thinking
\\'hat will make pc<lple f-ecl good or awestruck or cozv? Such
qucstions, u'hcn specilicallv dircctecl, are ansu'erable at lcast in
principle.

Whcn sceking to prcdict such esthetic responses, most thc-
oretical offcrings have attempted to appcal to innate, universal
formulas that do not havc to take into account differcnces bc-
tween individuals, cultures, or circumstanccs. Such thcorics
are much like the direct theorics of space perception in that
thev require mcasurement <lf onlv the stimulus characteristics,
not thc vicwer's characteristics, in rlrdcr to makc predictions
about r.r'hat u'ill bc liked and dislikccl.

A.'l'heories about objectite baxsfrtr preference or esthetic r:alue

Formulas for beautv are almost as olcl as recordecl historr'.
'lhev are usuallv c<insiderccl as beinq inhcrent and hencc uni-
versal, and oftcn are given a phvsiological explanation.

For examplc, manv people bclieve differcnt colors havc spc-
cific emotional effccts, mcasuratlle bv subjects' ratings, clectri-
cal skin responses, and so on. Norv; ovcrall illumination does
have effects that dcpend on inherent properties of phvsics ancl

phvsiologr'. For example, in dim red illumination, the pcriph-
erv of the retina is esscntiallv blind, so that the viewcr rcceir,es
a relativelv narro\r' glimpsc of the u.'orlcl u'ith each glance. In
some respects thcn, red light is likc focal liehting instead of
general ambient illumination, and might therefore be used as a

tool for heightcning cithcr mvsterv or coz.incss. 
-l'he 

gradations
of human complexion are mostlv shades of red, and are u,iped
out under red illumination, whereas thev arc converted to ex-
aggerated differences of dark and light undcr green illumina-
tion. 'lhere is a great dcal of sound knor.r.'lcclgc about ho*' col-
ored obfects changc in appearance in diffcrent illuminations
and settings, so it is surelv as reasonable to speak ofa science of
color vision as of anv other science." But thc cmotional cffects
of color are quite another mattcr. Most color consultants rest
their expertise on proprietan' data, u'hich of course cannot bc

evaluated; and rvhat rescarch has actuallv been published docs
not rcvcal strong or stahlc cffects [trr thc] architccr to usc.

Rules about good or bcautiful filrm ancl composition havc
been cven more common. With respcct to f<rrm or proportions
(modules), thcre are formulas fbr "unitv in diversitr,'," or some
optimal tlcgrec o[ complcsitr. and phi'siokrgical mcchanisms
have lleen proposccl to cxplain thc supposccl efficact. of such
frrrmulas.'n

Some of the prcscriptions har-e bcen detailed and obfective :

in sculpture, Polr'klitos's Canon; in paintine and c'lesien,
Ilogarth's Curve of Bcautv; in architecture, r,arious modular
dcscriptions from ,\lbcrti onu'ard; and, in all areas of visual
art, thc Cioldcn Scction. Somc prescriptions have fallen iust
short of being mcasurable and objective. F<lr example, there is
Lc Corbusier's prcscription that architectural frlrms should bc
clearlv readable, becausc readabilin' makes for bcautv (u,here
readabilitv mcans that the spaces that compose the obiect or
structurc arc immcdiatelv or rcadilr.' apprchended); and in or-
der to be rcadable , thc fbrms should be simple.'- 'fhis is clearlv
related to Plato's asscrtion that the cube, spherc, and so on, fig-
ures made rvith onlv ruler and compass, are inherentlv and im-
mutablr. beautiful. As rve har-c seen earlier, hou'cver, there is

no solid basis todav for bclieving that onc f<rrm is inherentlv
simplcr or morc readable than another.

Other prescriptions sound at first as though ther,. can tre
made obicctive , but in fact cannot-for cramplc, the prescrip-
tion, offered bv Pugin in ltl4l, that the appcarancc of an edifice
shoulcl accord u'ith its purpose ."

Let us first consider thc status of rulcs thrrt appear to be in-
herent, objective, and measuratlle. First, do thcv reallv work
frlr all, or cven mclst, r'ieu.ers? Second, are thev reallv innate
and universal, "etcrnal and absolutelv bcautiful," or arc thcv
the mutable evidence of habit and fashion?

Regarding the first qucstion, a line of research on cxperi-
mental esthetics clates back t<t 1876, to the phvsicist G.'[.
Fechner." In such rcsearch, meaningless patterns or shapcs arc
shorvn to subiects u'ho arc asked to make comparative iudg-
mcnts of their beautv, pleasingncss, and so on. 'l'he shapes are
chosen to test some esthetic prescripti<)ns-thc (iolden Sec-
tion, for cxample, or the notion that pleasingness increases
up to a certain dcgrec of "complcxitv" in design and then
decreases. Nluch of the research has shor.vn that subjects
agree rvith cach other, and usuallv agrce u'ith the theoretical
predictions. "'

Architectural writers have drawn upon such findings to
support some prescription of dcsign for constructions, spaces,
and neighborhoods, apparentlv feeling more sccure in such
prescriptions as appear to have support in psvchological re-
search and theorr'. Both the theorv and the research should be
viewed with great caution. 'I'he 

iudgments obtained u,ith such
uninteresting material cannot, it scems to me, be accepted at
face value; instead, thcv can onlv reprcsent more or less suc-
cessful attempts bv thc subjects to solve the "test of good taste"
(with all the connotations that suggests) set for them by the ex-
perimenter. And even if such judgments could be taken seri-
ouslH thev could not establish a gencral case. Even though
complexitv of design does predict subf ccts' iudgments in labo-
ratorv experimcnts, the haiku, the simple calligraphic srroke,
thc perfect porcelain bowl, the minimal canvas all sh<lw us thar
complexitv is quitc unnecessarv for esthetic value.

With rcspect to the second question: even if vierv'ers gen-
uinelv agree in thcir esthetic iudgments (and, for the rcasons
given above I don't think that the cxisting data can be rcadily
interpreted) that does not mean that the principle in question is



inherent or immutable. Polvklitos's Canon mar' <lnlr. embody
in stone normative anthropomctric measuremcnt; of Polrl-
klitos's counrrvmcn;'' the piivileged status of thc Golden Sec-
tion mav be due to familiaritr';" the effects of complexit)' mal'
merelv derive from the nature o[ the task that confronts the
subiects in such experiments."

Indeed the verv nature of complexitv and simplicitv as ab-
solutes must be questioncd. Thc Gestalt rheorv oncc appeared
to give a warrant to such notions, but that theorv itsclf is no
longer seriouslv maintained. I likc Prak's phrase on rhe subjecr:
"Architecture had to go back to 'pure' forms . . but u'hv
should a cube be more 'pure'-or even more gcometrical-
than a Tudor arch? " 'u

'lhe background of placc and time asainst u'hich a parricu-
lar u'ork of art u'as made , including the esthetic arena in n'hich
the artist implicitlv or explicitlv announccs it, must be consid-
cred, and the "statement" made bv the client in commissioning
or buving the structure, simplr. .rnno, be set aside . Such com-
ponents of the artistic and social context arc often not reducible
at all to phvsical analvsis, nor are thev even u,ithin the domain
of perceptual psvchologv in anv reasonable sense: consider, for
example, thc assumptions about communicarion that guidc
participants in discourse and that must pervade the rcsponse ro
arts, as u'ell, or thc even more culturallv dependent factors of
resonances, fhntasies and implied lifc s$'lcs that onh'the sensi-
tive critic can discern and discuss. But such difficulties do not
mean that the effects of context and of habit make measure-
ment or prediction completelr. impossible, as we u,ill sec.

B. Habituation, adaptation lecel, and dsual interest

When an infant is first shou.'n a novel pattern or object, its gaze
is held for some time. After sevcral showings, the stimulus
becomes habituated, and fails to attract or hold attention.
Moreover, the effects u'ill generalize, and other similar objccts
u'ill require feu'er presentations to reach the same degree of
habituation. "

Similar effects are found in the way in which adults look at
pictures: first, thev glance at the least predictable (most infor-
mative) regions, then take a feu' confirmatorv glances, and fi-
nally stop looking at all unless they have somethins specific to
search for, or until something neu' appears. In motion pictures
and in dance, something new appears because the artist con-
tinues to perform; in architecture, sculpture and comic books,
the vieu'er moves on. In architectural obfects and spaces, r'i-
sual change occurs for the moving vieu,er partly because ne\r.'

vistas open up, and partlv because of motion parallax, that is,
because things move in the optic arrav u,ith velocities that de-
pend on their distances from the mover. Note that if the archi-
tect dismisses such parallactic motion as a visual experiencc be-
cause he accepts the direct theorl' (that u'e perceive the spatial
layout directh', and not the motions in the retinal image), he
has unjustifiablv dismissed a powerful component of the esthe-
tic value of anl' set of r,istas.'" Ohange and nerv information
sustain interest, and the monotony of the perfectlv familiar
and predictable provokes boredom-these are facts of arr and
fashion that are no less powerful because trite. Circumstances
or obiects to which the viewer is fullv habituated set what FIel-
son called the adaptation le,uel" 

-the 
viewer's frameu'ork or set

of expectations. 'fhe adaptation levcl is in principle a quantira-
tive notion, but it is not clear that it can reallv be measured
explicitlv in a multidimensional situation in r,vhich the object
varies in manv *'avs, and at many lcvels, at once. .\lcClelland
and his colleagues" proposed that obfects that are at the adap-
tation level rvill be experienced as neutral, neither pleasurable
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nor unpleasurable. If the situation changes slighth,, from adap-
tation level, it becomes pleasant, passing through maxima on
each side of the adaptation level. \\'ith larger differences from
adaptation ler.'el, the obfect or situation is unpleasant. 'lhe verv
same object, thereforc, originallv unfamiliar and far from ad-
aptation level, should change as the obiect becomes more fa-
miliar: first, as the obiect approaches adaptati<ln lelel, pleas-
antncss increases to a maximum, and then, as obiect and
adaptation level coincide, falls to neutrali$,. With neutralitv
should come disuse in favor of somc more pleasing obiect; a

shift in the adaptation level au'av from the first obiect; and
therefore a likelv recurrence of part of the first cvcle.

I knou' of onlv one cxperiment actuallv testing this theorr'. "'
That used \r,ater temperature as the habituating stimulus, and
is open to manv interprctations. And of course change along a

single dimension, or a single level of meaning, u'ould not sig-
nificantly capture or maintain the interest or esthetic prefer-
ence of an adult. Nevcrtheless, a theorv of this form u,ould
account for the kinds oftransition from outrage through popu-
laritv to boredom, foll<lwed bv eventual revival, that character-
ize fashion and taste, especiallv in the popular arts. A theorv of
this kind is, moreover, compatible u'ith the stimulus complex-
ity theorv and rvould indeed subsumc it as a special case .'" Al-
though it sounds at least partiallv true to me, and makes sensc
of sevcral pervasive phenomcna, I don't believc that the adap-
tation level theorv (or its near relatives) has been developed
enough to be evaluated seriouslr', or to be applied to architec-
tural problems in anv detailed or technical sense; nor am I con-
fident that it ever u,ill be. I mention it herc as a theorv that
does not place beautv or pleasure or intcrest inherentlv in the
objective stimulus, but assigns esthetics entirelv to the viewer's
prior experiences.

'lherc is an implication in this theorr'(and in others touched
on above) that once the view,er grasps the rule or principle bv
rvhich the n,ork of art u,as constructed, and can therefore com-

pletej predict rvhat r.r'ill be seen in the next slance, the perccp-
tual and esthetic interest rvill u'anc. 'fhis implicatcs a form
of visual thinking or problem solving in the esthetic process,
as does the familiar dictum that design should rcflect func-
tion. In this context I will norv reconsider thc problem of vi-
sual thinking.

C. Visual thinking
-fhe verv term seems insightful: isn't this prcciselv u,hat is in-
volved in the appreciation and understanding of most of the
visual arts, and prcciselv what is missing both from class-
room discussions of thinking and from all but the verv best ar-
tistic criticism?

Be u,arned, hov'eveq that the subject of visual thinking is
not a virgin area needing onlv to be lightlv cultivated to vield its
riches. Although thev have not been identified with the name,
the topic consists of a rvell-u,orked sct of pr<lblems, most of
which har,e proved to be difEcult to phrase in an answerable
form and even more refractory to studv. Moreover, these prob-
lems do not constitute a single set that can be conquered b,v the
discovery of a single set of underlving principles. I will ourline
what I see as the fields of research that inr,olve those kinds of
thinking relcvant to the concerns of the architect and planner.
In most cases, we must question whether visual thinking oc-
curs in the sense of using one visual perception as the premise
from rv'hich other visual conclusions are drau,n, as in a formal
logical analvsis that solves problems in propositional form, or
whether instead the viewer responds "directlv" to some infor-
mation in the pattern of light that confronrs rhe eve. But there
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are numerous examples to be founcl in $,hich the vicu'cr sim-
plv cannot be respondins directlv to information in the optic
array becausc no such information is present and the vier.r,'cr

rnust dratv on some mcntal structure or reprcsentation in ordcr
to rcach a perceptual inferencc.
(l) Space and forru. \\rc havc alreadv discussed the "unconscious
infercnce" bv u'hich the vieu'cr seems to solve the sizc-distancc
equation for size bv taking into account thc distancc, or vicc
versa (Figs. 4,20); the possible dircct solutir)ns that he might
use instead of such visual thinking (F ie. 2l); and examples that
nevertheless clearlv demonstrate that something likc an in-
ference proccss does occur, cspeciallv in architectural situa-
tions (Fig. 9). \\'e have scen that perccption ofren rcquires thc
vieu'er to infer what object u'ill fit somc fen' fragmcntarv fea-
tures that are present in the light at the evc in a cluttcred cn-
vironment (Fiqs. 17, lit, l9), and to infer tvhar vicu' a parricular
motion in space u'ill disclosc. 'fherc is also evidence rhat \.icu'-
ers can make such perceptual inferenccs, that thev can perform
operations on a mental reprcsentation of thc object or spacc:
whcn a subject is required to dccide whether or nor ru.'o shapcs
are thc samc, and thcv are at some angle to each other, the timc
that it takes to reach a decision is (under some circumstances)
directly proportional to the angle (Fig. 22). '['his fact mav bc
explained in several u'avs. Bur s'hat is important herc is that if
the figure is shou'n bricfll', and then a subf cct u'ho is u'ell prac-
ticed at the task of "mental rotation" (that is, at rotatins thc
memorv of the first figure at some fixed rate) is shou'n the sec-
ond figure at a timc when its anglc u'ould be $' t<t u,hat rhc
imaginarv orientation of thc lirst figurc shoulcl be in the course
of beinq mentallv rotatcd, thc time thc subject needs ro reach a

decision is now dircctlv proportional ro thar imaginarv anglc,

d'.*' 'fhus if the subicct has a charactcristic rate of mental rota-
tion (as estimated in other cxperiments) of ar radians per sec-
ond, and the second stimulus (B) rvcre alu,irl's presentcd aftcr
a duration, /, such that ot : 6, the rcaction time does not in-
creasc u'ith increases in /, bccause thcn thc rotated mcmon'of
the first figure, and the oricntation of thc sccond, coincldc.
This experiment quite clearlv demonsrrares the cffects of a

mental operation that cannot be attributed to information in
the stimulus per se. It providcs an operational definition for
previous speculations about "mental rotation." And it is a Iine
laboratory demonstration of the definition of perception that
had been introduced bl'J S. \{ill and Hermann von Helm-
holtz in thc nineteenth centurv as the modcrn version of the
classical theor\,,. This dcfinition. that our pe rceprual idea of an
object is composed of our abilitv to prcdict its appearancc
v.hen vierved from ary of a set of difTerent vie*'points, is also
what the architect and urban planner, concerned with hou'
people integrate succcssive viervs and vistas from different
places, nTust mea,n bv perception.

Such visual inferences about obiccts and their motions have
mostlv been studied in the context of research on imagery.
Presentlv, the mafor issue in connection u'ith such rcsearch is

whether thc underlving cognitive process is "pict<lrial" (or
"analog"), as opposed to being propositional as in a verbal or an
algebraic description of the same obiect. 'lhis issuc however,
has no consequencc for the architcct or th<: visual artist, bc-
cause u;hateaer the underlving mechanism is, if the mental rep-
resentation is to be useful to the vicrver in dealing r,l'ith real
obiects in the real world, it must rcflect thc relevant charac-
teristics of real obiects and their morions.

But this does not mean that the layouts ancl structures of thc
world are repeated within our skulls. Remember first that
whatever aspects of the phvsical n'orld are indeed mirrored in

mental structurc, at least some significant aspects are not (Fig.
ll, 16). 'I'his means, of course, that the notion of an image has

no general explanatory valuc: to sav that thc subicct could read
the time off an imaginarv clock, or could see the shortcut from
one house to another, bccause a mental image or map \\ias

being experienccd, is a non sequitur: rvhat information rve can

count on being able to rcad out of mental structurcs remains to
be discovered ancl svstematized.

Second, there are grcat individual differences in the abilitv
to solvc visual problems. Indeed, the task of iudging u,hether
differentlv oriented shapes are the samc or differcnt as in Fig-
ure 22, or of scarching out obiccts that are "concealed" bv
good continuation, as in Figure [1.,\, u,crc primarih' studied in
the field of intelligcnce testing. 'l'he grcat differcnces that oc-
cur in such visual intclligence presumablv also appear in the
abilitv to find onc's u,al' in complex structures rvhen guided bv
real or remembercd maps, and so on.

'fhe abilitv to form a cognitive map our of the successive
glances and from the vistas one receives u,'hile u'alking around
an environment-to find one's wav and take shortcuts in a

building or in a complc.x environment like a citv neighbor-
hood-has not been u,ell studicd. The closest rvell-srudied
area of research was that concerncd with animals and mazes, in
the 1950s. 

-fhe 
issue then u'as vcrl' close to the issue presentlv

paramount in the studv of imagert'' is pertirrmance in spatial en-
vironments governed bl' what might now be tcrmed proposi-
tional learning (that all lcarning is a matrer of specific rcsponses
to specific stimuli, organized in chains of stimulus-rcsponse
connections), or cloes thc animal learn to run the maze bv ac-
quiring a cognitive map of its environmenti Thc batrlegrirund
and indeed the combatants havc changcd greatlv since rhen,
but we should note first that the outcome u,as complex and in-
conclusive, and that in those cascs in u'hich animals appeared
to have learned a spatial layout, u,hat rve now (since Lvnch)t'
call landmarks u,erc probabh' prescnt-stimuli rhar u,ere gcner-
allr. r'isiblc or audible throughout rhe environmcnt. In rerms of
the present discussion, a good landmark is one that is visible
from all of the neighborhood (and identifiable to peripheral r-i-
sion)" and that provides directional infbrmation about each
place from which it is secn. In order ro gct to some goal that I
cannot see, over a path that I havc not travcrsed before (c.g., to
realize that I can take a short-cut from hcre to thcre), I need a

cognitive map of the environmenr, and it is clear that people
(and animals) can at least under some conditions call upon such
mental maps. But note that whcre appropriate landmarks are
provided, cognitive maps, or mcntal images of the environ-
ment, are not needed to get around in the environment: If I
know that my goal lies near somc landmark that I see from afar,
all I need do is kecp heading rorvard the landmark as directlv as

the terrain permits. Regardless of v,herc I am in the environ-
ment, the landmark remains a fixcd and stable signpost for the
things that are near it; and of coursc the pattern frlrmed bv scr'-
eral landmarks is more infbrmatir.e still. Landmarks.an ih"r"-
fore provide fairly direct solutions to manv problems of how to
get from here to there, providing invariants, in the Gibsonian
sense, that make inference-likc solutions and detailed mental
maps unnecessarv.

fhe fact that people do indced manage to get around in
their environments does not show, theref<lre, either that their
perceptual svstems automaticallv cxtract from their successive
vistas the invariant structure of the three dimensional lavout
through which thev move (as the direct theorv- would have it)
or that thev assemble a cognitive map of that lavout (as the
classical theorv would have it). Kcvin Lr,'nch's surveys of in-



habitant's images of their cities do not shos' humans ro har.e
much more sophisticated cognitive maps than did the animals
in the 1950s studies, nor do thc experimental studies on orien-
tation in real cnvironments that have been done u,ith humans.*

But u'e reallv knou' r-crv littlc about cognitive maps in hu-
mans. 'I'he computer has nou- made rescarch <ln this question
feasible. For crample, r'ieu'ers u'ho are fiee to "travcl" through
a "to$'n", bt' mcans of computer-gcneratcd vistas that thcr'
themselves can direct, elect to rise periodicallv abor'c the tou n

to reorient themselves bv obtaining bird's-evc vieu's, as fbund
bv Hooper and colleagucs;" this finding both argucs for the
special status of the plan vieu' or mental map as a means of
storing information about vistas, and provides a tool for studv-
ing their use. 'lherc is onlv fragmentarv research on this point
as yet, \\'hether theorr,, economics, or both u'ill develop to
support such research is not Yet clear. I do not kno$' of anr'
major theorctical questions in psvchologv that could presentlr'
be addressed bv studving the limitations and characteristics of
human cognitive maps, although of course thc enterprise, once
undertaken for explclratorv or more practical reasons, might
'nvell generate issues that u'ould then prove of great svstematic
importance.

(2) 'l'he perception of construction and function. ln Berlage's influen-
tial Amsterdam Exchangc Building (1898-1901), the structural
elements are not plastered over: in thc intercsts of constructive
sinceritr', thev are not onlv left visible, they are made salicnt;
Ibr example, the d<xrrs are clear varnished leaving the pcgs visi-
ble, and the steel lreams are painted blue and cream to make
them stand out against the brick interior. As Prak savs, "Phe-
nomenal and actual construction coincide .," <lne of the
three chief aims of the architecture of the 1920's.*"

Hou' do u'e perceive "construction"? -I'his is part of the
more general question of hou, rve perceive function: to perccive
the part that a beam plavs in thc construction ofa vault, or that
a peg plavs in the construction of a door, is to perccive its me-
chanical function. It is also part of thc general question of horv
u,e perceive order, inasmuch as the constraints of construc-
tion implv a spatial structure to which esthetic criteria can

be applied.
Some spatial or phvsical possibilitics are surely not imme-

diatelv perceived: the distribution of stresses in an arch or can-
tilever, the shortcut betrveen t\r,'o parts of town that are not
mutuallv visible and that sharc no landmark, the operation of
an airfoil, the consistencv benveen figures and parts of obiects
that are even moderatelv complex (for erample, Figs. llA,
llD, 16). C)ther functions seem to be readilv perceived-
whether an upright object is in stable balance, u,hcre one ob-
ject u.ill emerge from behind another, the depth of a step, and
so on. If form is to fbllow function; if the building or the en-
vironment is to be transparent to its uses and to guide its users;
il'the designer is to control how clearlv- and rapidlv the prin-
ciple that is embodied in some design is grasped and set

on its path of both engaging the interest and habituating to
boredom-for all of these functional and esthctic purposes, the
architect and planner should know rvhether thcre are rules that
govern the perception of function, and what thev are if thev
do exist.

'lo the psvchologist thc question of perccived function is

also potentiallv extremelr- important: not onlv does the inven-
tion of solutions to spatial and mechanical problems in the
phvsical rvorld depend on the inventor's perception of func-
tion; there is also a vast realm of non-spatial problems that are

readilv solved when cast into appropriate pictorial mode.*' I
s^v ?oter2tiall! important because I knou' of no svstematic and
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viable theorv of the perccption of function, despite the number
of people u'ho have bcen seriouslv concerncd u'ith formulating
one. Here are some componcnts h,r such a theorv that mav b!
worth mentioning: it is more difficult to achieve solutions that
run counter to the Gestalt "lau's" (Fig. 8), u'hether in the case

of a human trving to solr-e a matchstick ptzzle, using obf ects
and tools for some unusual purpose, or trving to solve some
abstract time-and-distance problem bv setring up a visual anal-
og\', or in the casc of a chimpanzee that must fit t\r,o sticks to-
gether to reach the banana it desircs.t'Ifthe architect hides the
exit bv good continuation (Fig. 8A), r'isitors u'ho have not dis-
covered it must use the u'indou'. ,\s ue have seen, hou'ever,
the Gestalt larvs are ncither predictive nor explanatorv in their
prcsent f<rrm, so this is onlv a half step tou.ard a theor\'.'"
Lipps, in 1897,'" proposed that rve respond to architectural
forms in terms of thc bodilv movements rve g'ould have to
make in order to duplicate their main lincs (and it is true that
we do tend to perceive the main lincs of architectural obiects as

being vertical, and as being straight ahead, even u'hen thev are
not and u'hen our internal bodili' senses inform us othcrwisc;
this is not quitc the I-ipps "cmpathr'" proposal, but it is the
closcst evidencc that I knou' of). Finallr,; therc has long been
talk about the pcrception of obiects' functional properties, or
affordances (Gibson, 1966)'' and thc potential viclr,'er's perccp-
tions of them; 'Iblman, l932," called them means-end readiness.

21. Two objux of the same size, standin.q on the ground, subtend the same

number of texture elements at tbeir bases, regardkss of bowfar tbey arefrom
tbe aieuer.
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22. An experiment in mental rotation
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None of the discussions have so far amounted to much that r.vas

either concrete or theoretical. Gir,en the considcrablc amount
of work that has been done in recent vears in the fields of
computer simulation and artificial intelligence, hor.veveq on re-
defining the Gestalt lau,s, and on paradigms of problcm solr'-
ing, it would probablv be worthr.vhile to undertake a mafor in-
tegrative review in this area in the near future.

But that will not help the architect at this time, and I see no
reason to be particularlv optimistic about the future. 'l'he gcn-
eral problem is far too large and general to make it likelv that
anvthing of use to the architect is immincnt. If an unc.lerstand-
ing of the relevant aspects of the perception of function arc to
be developed, the architect rvill have ro raise the appropriate
questions before psvcholouists can rcasonablv be expected to
attempt an answer. I do not know whether the conclitions for
undertaking and sustaining so scicntific and academic an ap-
proach to these problems exist in the architectural profession.

IV. Conclusions
Although thev have the tools rvith u.hich ro ans\r'er qucstions
that seem to be relevant to the concerns of architects and en-
vironmental planners, and although thcir scientific theories
motivate perceptual psvchologists to ask manv of those qucs-
tions in an introductorv fashion, there is no intcrnal rcason for
perceptual psvchologists ro undertake thc kind of s!'stemaric
research that could provide "hanclbook" information of a sort
that would be useful to architect or planner. I havc no idea
whether the cconomics of the marketplace or universitv will
serve to nourish such an enterprisc, but if that informaiion is
ever to be gained, it seems to me thar architect-psvch<llogists or
psvchologist-architects" u,ill have to ans\rrer questions posed
bv architects: I do not think that the questions u'ill be asked or
answered bv perceptual psvcholoeists in the pursuit of thcir
ow'n discipline.

Julian Hocbberg. Born 1923, lV.Y.C. Ph.D. 1949 L,.C. Berkeley.
llational Academy of Sciences, t980. Centennial Professor of Psychol-
ogy at Columbia.
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l. Leonardo daVinci, Fiae Platonic Solids.
Sun with unusual center markings, drawn hy a child 40 months old
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ativelv chosen to perccive, what v,e assimilate as \vorth re_
membcring, becomes part of our indir.idual creative matrix of
Fibonacci-Dir-ine proportion connecivitr,. and clustering.

. A" .J:g1"!1r.. simplc image for the Fibinacci-Dir.inc fropu._tion, which I have not r".n prer.iouslv documcntecl,'.rn tr.
p_roduced by encircling two unit r,qrrr", to define ancj contain
Divine proporrion (Golden) rectangles r.vith sides in thc ratio
1.1755:1.902, or l:1.618 . . . (Fig. 5). A resonance of linearin.
and arca occurs in the squarc with side : I ancl area : l, and in
the-Golden rectangle u.,ith diagonal : \,5 and area : VT, as
well as the diameter of thc encompassing circle, also f,6. fn.
ratio for the Divinc Proporrion. d : tl i filtZ, cxprcsscs an
avcrage benvcen the area/side ofthe square ancj the aiea/diago_
nal of the Golden rectangle in the cirile. In this consrru*i;n,
the basic symmetrv of pairing t\\.'o squarcs resonares u.ith the
infinite "growth" in Divine proporti;n rarios of Golden rec_
tangles and spirals. 'I'he Fibonacci-Di,;ine proportion matrix enc,m_

?asses and links the probable and inprobable.

. It is out of the probabilitv of disorder, or cnrropl, (thc ten_
dencv toward disorcler predicted in the second law of rhermo_
dynamics), thar the improbablc forms of svmmetrv and orcler
occur. In Inlormation 'l'heor.y antl .lesthetic irercepti,ri. \braham
Moles makes the connection between originaiitv of informa_
tion and improbability on the one hand and it, reciprocal, prob_
abilitl , and redundanc,r, of information on rhc other., Buiiding
on N4oles' theor1,, I have proposed that the Fibonacci-Dir.ine
proportion matrix is the basis for ncural coding for visual (and
other) information in both perceptual and conceptual creari\-_
ity'.' I proposc rhat creative insight is an imprctbabic linkage (or_
dering) of information that offers a totalitv of mcaning ,r,x .nrr-
tained in the information bits perceir-ed ieparatelv ol in lin"r,
sequence. In two- and three-dimensional clustering of infor_
mation bits, such intuitive insights can occur as numinous ar-
chetypes of connective thought. Resctnance lccurs as the improba-
ble ordered linkage of improbable order.

The rcsonance of multiple hierarchical ler,'els of information
bits from eve ro archetype may be defined bv the [iibonacci-
Divinc proportion matrix.

: probable : entropy, tendency tolr.,ard disorder, loss
of energy
lll, 2ll, 312, 513, g/5, l3l9, 21113, 34121, 55114,
89155, l+4189, 23311+4: 1.61805 . . . the Divine
Proportion : 1.61808 . . .

1

Titg : improbable : svntropy, order, svmmerr\,, conrain-
ment of cnergy, resonafice

lll, ll2, 213, 315, 5lg, gl13, 13l2l, 21134, 34155,
55189, 891144, l+41213 : l/1.618 : 0.618, the Di-
vine Proportion dir,ision of I

For processing both image and information, therc is an op-
l.imum hierarchical or.erlap of the ncw and the knou..n. Too
rnuch neu, information is overwhelming or exhausting to us,
while too little is boring. -fo effectively absorb neu.,infbrma-
tion, for either the expansion of knou,lcdge or an increase in
<:onsciousness, the ratio of unknown to known must be lim-
ited. I suggest that information presented in a resonating Di-
vine proportion ratio of new to known offers just such an
optimum proportional overlap, a reference back to u.hat is
knorvn. It also offers the proportional stimulation of the ne\r.ro
"fire" the energ\r for another level of perccptual resonance be-
tu'een knorvn and unknown. In a great work of art, this princi-
ple of proportional stimulation may occur in the overlap be-
tu,een profoundlv familiar archetvpal order and the new or
unknou.n perceived as unfamiliar disorder.

f),

b

4. Pascal's Triangle of Probabilitlt.
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8. Close-packing of circles

BASTC S\ MMETRTES Fk:tu, CLo.SI+ACKTNG OF CIRCLES OR SpHEPES tN FIBoNACCjPRoBABr.Lrry' R.A'rrc: ;cr Al:2As oE c *.*, o", ir,.iJ.i'-Tr.ro.rs
.- J:i (.o(2;4) (4:6y

immediately of da Vinci, Kepler and Gocthe. In 16ll, Kepler,stowering intuition glimpsed the significance of the F-ibonacci
senes as a natural forming principle; ,,It is in the likcness of this
self-der.eloping series thai ihe faculty of propagation is, in m1,opinion, formed: and so in a flou,eirhe'authe"nti. i"g';i,h[
faculty is flown, the pentagon.,,. Not only do thesc symme_
tries occur in narural forrns as the improLabl" o.d".;i;h;
probable disorder, but I havc found that rhey occur as rhe re_
sult of a Fibonacci fitting of forms rvithin forms.

By giving form ro the numbers of the Iiibonacci series as a
pattern clf dots, it can be secn as an infinitc sequence of series
u,ithin series, of numbers within numbers, ni fu._. u,ithin
P.Tr, an archetypal symbol of infinity (Fig. 7). Like the
Pl,thagoreans, architects.can give shape and --"r.irrg n, nurn_
ber. Architecture, that gi'es iorm to ,rrrmbe. or give-s number
to form, can rcsonate with universal forming i.i.,.ipt.r. tnthese patterns of the Fibonacci sequence (crcatcd by Buron
Glaser in 1978 and Dominic Mercaciante in l9g0 i" -r;.;;;;follinq Principlcs ar rhe University of pennsr.lvania ,;J ;r,
an English architect Richard penton in lggl) one can recognize
thc clusters of twos, threes, ancr fivcs lvhich are the tr"r"r.ir"g
blocks of larger numbcrs. -fhe idcntity of these small numbers
can be,intuitivelv perceivcd (without counting) as clusters that
offer clues t, the "scale', of the larger numbers of which thev
are a parr. -Ihese 

parrerns includc the simplest bilateral svm_
metr), o_r polarity of form. As incremental patterns of growth,
they. offcr images of hierarchical .e.orla.r.., a., ar.hc-typc of
number connccting the indir,iduar "1" to "infinite" colrectiuitv.
. By expanding the dots used for thc number pr,r;;; il;

circles and close-packing them in clusters uf t*o, three, foul
and five, with each cluster contained within a larger circle, a
series of Fibonacci rarios can be found between the sum of the
areas of circles in each cluster and the area of the containing
circle (Fig. 8). 'fhis lit of Fibonacci ratios for basic svmmetric
clusters pr,r.ides ftrr phr sical and psvchic ..r;;;;." .ifr._,
Il:nt" forms. fhis law of close_packing can be srared asr(]llows:

. Wbey equal circles or,spheru are close_packed within a plane in a
larger.circle 0r sphere, tlx rutios ofareasir spberical su,yiru oJron
tained to container in Fibonacci ratios of i:2, 2:,1 , 3:5, and S:g
produce symme tries t hat are bi lat eral, rqLorr,' eq uiiatera'l triangu_
lar, a.nd pentagonal: eaen u.hen the roiio ir rjpro*inotr, n0 mure
equal circles or spheres can be contained rhan'tlhose in these slmme_tria; of thae, 

.the 
square , equilateral t riangle , and pentagon'are the,:j: (:: :1,r, ,?,!! !^:: rigutar three diiensiotnat'potyie,t,ons, tihe

Iae ptotlntc soltds: When equal sphera nrc closr_paiked _*ith,in alarger sphere, the ratios of ipheriat ,rir;r; ;i contained t0 ct)r_tainer in Fibonacci ratios"of-1.:1,2:3,|i:g: , arld zt:ls produce theslmn.etr.ia of the foe platinic solids, tbe cube n d ,rtihrdror, tt)tetrahedron, tbe icosaiedron, antl tti aoarrolnoi_r; eaen ushen theratio is approximate, n0 ln,re equal ryheres can be contained than
those in tbese synrnetries.

\

,,],

'v

,- ,n" fitting_ of tu,o equal circles into a largcr circle resultstn a precise l:2 ratio_ betrvecn the sum ,ri th" areas of thetwo smaller circles and thc area of the containing .i..1.. A p.._cise l:l ratio occurs as a linear a".o.rr.r."'between thc cir_cumference of the containing circle ,;;;h;.._bined circum_ference of the smaller circlis. Iil i;-;;j l:2 image couldresonate at many levels bet*-een phl.sical ,"d ,..h"?yp;i. i;may describe the bonding of thc nvaiog"., irol..ule , the sim_plest of all molecules madl up 
"f 

,fr; ,i"ipf.* rrn,rr. In color itmay express both thc phvsical _.rrr." and the .*nri..rri
9. Four Poster House.

section (Divine proportion) in their gradation ot deptn. ,'\s

well as noting these phvsical characteristics, Itten also ascribed

archetypal meaning and shape to color. Red is a square and ma-

terial force, blue is a circle and submissive faith, u'hile vellou'
is a triangle and bright knorvledge.'o 

-lhe 
square as matter, the

circle as spirit, and the triangle as knowledge suggest the uni-
versal archetypal por.ver of thesc fundamental forms.

-lhe 
square, triangle, and circle were the archetvpes of the

universe for the seventeenth centur)' Zen artist, Sengai (Fig.

6). Thc square symbolized the earth, the circle the sk1', and the
triangle a link betrveen earth and sky'.'' Fcrr the Pvthagoreans

almost twenty-fir,e centuries ago, the live platonic solids werc
the playthings or "dice" of babv Bacchus and the archetvpal

patterns from which all things in the universe were made. 
-I'he

cube was the earth; the dodecahedron since its pentagonal
faces were, of all faces in the platonic solids, closest to the cir-
cle, was the cosmos. 'fhe three solids u;ith triangular faces, the
tetrahedron, octahedron, and icosahedron, symbolized lire,
air, and water, the triangulated elements linking "square" cubic
earth u,'ith "circular" dodecahedron sky.'' W'e now know these

five platonic solids (in each of which all the sides are equal, as

are the angles at which the sides meet) are the only regular sol-
ids possible in three-dimensional space and that they occur in6. Sengai's Universe
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effect of the equal/opposire inrensitv of red and grecn. r, In mu-
sic it mar.' 

".rcumprii 
thc simultaneous difterence/sameness of

the tu'o notes of an octavc, thc interr,al produccd bv a phvsi-
cal 1:2 ratio of lcngths of string. It mav o,oke thc opposing/
balancing mirror image of bilateral svmmcrrv in a building. It
mal' symbolize the svmmerrv of the human body or thc bin-
ocular vision of rwo e\:cs, or thc Yin/\hng polaritv of dark/
light, feminine/masculine containcd rvithin a circular unitr..

For four circlcs fittcd into a larger circlc, the ratio bctu.ccn
the sum of the areas of smallcr circles and the area of the larger
circle is approximatelv 2:1. An approximarc ratio of j:5 6e-
tu.,een thc circumference of the largcr circle and the combincd
circumferences of the smaller circles reverses the dominance of
large or.er small and offers proportional rcsonance of 2:3 and
3:5 betrveen the ratios for arca and lineari$r 'lhe cluster fbrms
a square, the universallv prevalcnt orthogonal order-left/
right, front/back in the human bodv and north/south, east/
west in human orientation. 'fhe rich svmbolism of this four-
fold cluster recalls "the squaring of thc circle" from ancient
Egypt and medieval alchcmr.. 'fhis figure in its accurate form
resonates u,ith multiple l:1 ratios, with sidc of square I ro area
of square 1; perimeter of square 4 to perimeter (c-ircumference)
of circle 4, diameter of circle 1.27i2 t<t area of circle 1.2732.|n
addition, since 1.272 -=:l.en, there is a verv close ap-
proximate ratio of t'Vf ft8 betwcen side/area ol ,qr".e ,nd
diameter/area of circle. With the cenrer of one side of the
square tangent to the circle, the corners ofthe opposite side are
mathematicallv 0.01U6 within the circumfcrence of the circle,
close to visualiv tangent. From either ofthese near rangent cor-
ners to the cenrer of the circle is 0.6ltj, and is thus in a Divine
proportion ratio of 0.618:l to the side of the square. This is<ts_
celes triangle between side of square and center of the circle
is part of. a penragonl Numinous meanings for this image
of "squaring ths gipqls"-completion and wholen".., 

"ni/

10. Mqn, the microcosm (from: Cornelius Aguippa
culta Philos<rphia, l53l); Gotbic master diagiim.
soul (from: Harmonices mundi).
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12. W. Blahe, The Four Eternal Senses of Man.

13. Tbe Anthropos witb the four elements, from 18tb century Russian

manuscript.

14. J. Kepler, Spheres within spberes. (from: Harmonices mundi)
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beginning and dcath./rebirth, svnthesis and totalin'-har-e
been doCumented elseu'herc." The archetvpal orclei of the
square underlies mv design for the Four Poster housc frrr
Ilount I)esert Island, -\laine (Fig. 9). 'I'he master bed, an
eight-fbot square centered at the top of rhe housc, is sur-
roundcd bv four corner posts, that are the tops oftapered tree-
trunk poles. As each pole goes dou.n through the house, it in-
crementallv adds three more poles to become one of a four-pole
cluster. -fhcse four clusters of four poles each arc the main sup-
port of the house, u'hich is cantilevered on bcams threaded
through them. -lhe enrire house is built up from thcse lour
clusters of four poles supporring squares rvithin squares, all
generated bv thc dimcnsions of the master bcd.

'fhree circles fitted into a larger circle similarh' produce an
approximate ratio of 3:5 and the cluster forms an cquilateral
triangle, the phvsicallv strongest comprcssion-resisting fbrm
in tu,o dimensions. -lhe 

triangle also is richlr.' svmbolic of roof
and mountain, spire and aspiration. It is the archen.pc f<rr
transcendence of opposites, a pointing tou,ard cosmic infinitl..
The Four Poster house, u,ith its dominant steeplv hippcd roof
and its triangulated tetrahedral dormcr u.indou.s, is linked also
to this archetvpal order of triangle.

Fivc circles clustered in a larger circlc in the same \\'a\. prG
duce a ratio of approrimatelr' 5:8, and give us the pcnragon
u'ith its five-fold "rotational" svmmetrv around a center. 'lhe
interlocking pentagram, the sacred svmbol for the Pvthagr>
reans, contains a scquence of Divine proportioned linear scg-
ments that susgest an infinite proportional linkagc. 'l'his pen-
tagonal order undcrlies archen'pal images of man, temple,
cosmos, and the soul: the human figure as microcosm u.as

given thc archetvpal form of a pentagram in a circle; the pen-
tagon \r'as the basis of the Gothic masrer cliagram for plans of
gothic cathcdrals; as macrocosm, rhe dodecahedron u.ith its
pentagonal faces u'as thc Pvthagorean svmbol of thc Oosmos,
and pentagonal svmmetrv u'as uscd bv Kepler for svmbolic
images of the human soul (Fig. l0). As a svmbol of the srar, rhe
pentagon is still a numinous archctvpal imagc todar,.

The clustered svmmetries produced bv this F ibonacci closc-
packing lau'-the simplest bilateral svmmctr\', rhc squarc,
equilateral triangle and pentagon-occur at critical thrcsholcls
offitting that correspond to the F'ibonacci serics. 

-I'hese 
rhresh-

olds of svmmctric fir, represented bl' the rarios of l:2, 2:3, 3:5 ,

5:8 . . (or l:2, l:1.5, l:1.66, l:1.60 . . .) are all containcd
within the limiting ratios of l:l and l:2.

Historicalh', a strong distinction has bcen made bent'ccn the
"man-made" orthogonal order of 9O-degree squarc svmmetr\',
u,hich occurs in inorganic crvstals, and the "organic" ordcr of
fir'e- and tenfold svmmetries as u,ell as the spiral, u'hich occurs
in plant and animal forms. 'lhese symmerries have seldom, if
ever, been combined in a building. For thc resonancc of thesc
svmmetries, previouslv perceived as incompatible, I har.e
evolved a -ftr'entieth cenrury marrix inspired bv the Gothic
master diagram (Fig. ll). Although the fir'c- and tcnfold svm-
metries of the gothic diagram wir. .rot combined rvith tu.o-
and fourfold svmmetries in cathedral plans, rarios and pr(F
portions rv'ere derived from five- and tenfold svmmetries of
the diagram for two- ancl fourfold orrhogonal si,mmctries in
plans. In order to offer possibilities for the combination of
basic svmmetries, the Twentieth ccntury matrix is based on
the 2O-sided icosahedron, whose tu,enivfold svmmerrv in-
cludcs tuofold, fourfold, fir'cfold, and tcnfold sl.mmctrics in a

single matrix. Bv intersecting the corners of this figurc, a grad-
uated orthogonal order can be generated with only four relatir.c
dimensions, 0.618, l, 0.902, and 1.1755, thar offer multiple Di-
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vine proportion resonancc: 0.618:l : 1.175-5:1.902 : l:l.6lU.
The resultant figure resonatcs incompatible svmmctries and
connects them u'ithin a gro\r'th spiral. In addition to the svm-
bolic resonance of its geometr\', this 'fu'cntieth centurv matrix
mav be used to integrate spiralling express\\'av intcrchanges
u'ith a scaled sridiron strect pattern, or, in buildinqs, as a

source for variations and hierarchies of symmetry from llilat-
cral to rotational to hclical to spiral.

'I'he Fibonacci rcsonance of incompatible svmmctries that I
have found in nvo dimensions in close-packcd circlcs also oc-
curs in thrce dimensions. \\'hcn close-packcd spheres dcfine
the corncrs of the fir'e platonic solids, Fitnnacci ratios occur
benl'een thc surfaces of contained clustcrs of spheres and the
surfacc of the containing sphcre, for sphcrcs u'ithin sphcres. If
two spheres are containcd bv a largcr one , the diameter of cach
of the smaller sphcres is half the diametcr of thc containing
sphere, so the ratio betu'een the surface arcas ofcontained and
container is exactlv l:2. 'fhis prccise ratio benrccn surfaccs of
closc-packed volumcs rcsonates u'ith thc l:2 ratio betu.cen the
areas of tu'o close-packed circles and the area of thcir contain-
ing circle.

'l'he ratio of thc spherical surface of the triangulatecl thrce
smaller spheres to thc surfacc of thc enclosing sphcre is ap-
proximatelr' 3:5. A threc-ciimensional cluster of four sphercs
rvithin a larger spherc produccs a tctrahcdron, rhe simplest
platonic solid, u,ith a rario of precisclr' 2:J tretu'ccn the sur-
faces ofcontained and containing spheres.'fhis has an inrerest-
ing correspondence u-ith thc approximatc 2:i ratio for nrrr-
dimensional packins of four circles. -I'hc 

tetrahedral packins of
four spheres \l'as rhe underlving archetr.pal order for \\'illiam
Blakc's svmbolic image of "'lhe Four Erernal Scnses of \lan"
(Fig. l2). 'lhis svmbol has profound resonance u.ith an evolu-
tionarv ordcr of marrer in the fourfold bondine of the carbon
atom, a major molecular building bond of livinq form ancl of
the brain.

If the four circles of our square clustcr llecome spheres and
are contained bv a sphere, tu'o more sphercs mar- be addcd
(one at top and one ar bottom ccnter) u.ithout changing the sizc
of the containing sphere. In this case, rhe ratio of spherical sur-
faces becomes approrimatelv l:1, u'ith a slight dominancc
of contained over conraining surface (l.0ll:l). 'fhe cnclosed
spheres form an octahedron, another of thc platonic s<llids.

Similarll', eight sphercs in rhc form of a cubc (anothcr pla-
tonic solid) containcd rvithin a larger sphcre, produce an ap-
proximate l:l ratio bet\r'een spherical surfaces of contained and
container, u,ith the containing surface dominating slightlv
(1:l.l8l). -fhis slight dominance of thc containing surface bai-
ances the slight dominance of thc contained surfaces in the oc-
tahedral spheres. 'lhe elegantlv simple l:l rati<t betu'ecn thc
surface areas ofconrained and containing spheres indicatcs that
the close-packed orthogonal ordcrs of both thc cube and oc-
tahedron can be contained u.'ithin similar larger orthogonal or-
ders with balanced surface tension ratios between small and
larger order in a l:l rario resonance for infinite hierarchical ler,-
els of close-packed orthogonal order. No rvonder that architec-
ture and the north./south, cast/u,est, earth/skv archetr.pes of
human orientation are dominated bi, the x, \', z ,*". ui ortho-
gonal order. As an archen'pc of ihe human body., this or-
thogonal order adds the up/dou,n oricntarion to the left/right,
front/back axes of human consciousness of space . I'he l:l reso-
nance between levels in this hierarchv offers an archetvpe for
psychic rebirth, a powerful symbol oipsvchic strucrures con-
tained in equilibrium within neu,, "higher" levels of conscious-
ness. In an eightecnth-century Russian manuscript, iust such
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an archctvpal svmbol depicts "thc -\nthrop<ls rvith the four el-
ements" as a hicrarchv of sphercs u'ithin spheres (F ig. lJ).

'fhe dodecahedron clustering of 12 corner sphercs u'ith radii
of I and one cenrral sphere u-ith maximum possiblc radius of
0.902 has a rario of approximatelr- l3:8 (li:8.4) bcnvcen the
surfacc arca ofcontained and containinq sphcres. 'l'his reverses
the Fibonacci ratio u'ith a decisive shift from dominancc br. rhc
containing surfacc to clominance bv the containctl ,r.ftr."r.'fhe icosihedron clusrer of 2() corner sphcres u'ith radii of I
u'ith a central spherc u'ith a maximum possillle radius of 1.8
has a spherical surface rario of approximarelr. 2l:13 (21:11.06),
again s'ith the intcrnal surfaces dominating.'lhe fitting of the fir'e platonic solicls into sphercs u.ithin
sphercs \r'as rhe archetr-pal image of thc cosmos firr Kepler
(F ig. la). It u'as his proposal fbr rhe planetarv orbits of the fir,c
planets that u'erc then knou,n. Sincc hc latcr rcaliz.ecl that this
concept \l'as not accurate, hou' plcased hc might har.e bccn to
knou, that Fibonacci rarios exisr bcru'ccn the spherical surfaces
ofcontained close-packed sphercs defining the fir,c platonic sol-
ids and the spherical surfaces of their containing ipheres. I Ie
u'ould be able ro sa\-, "-\nd so," in the Fibonacii fitting of
forms u'ithin forms, ;'the flag of this facultv is flou.n.,,r,

Fibonacci ratios link thresholds of fitting forms u,ithin firrms
in numbers as u'ell as in thc clustering of tu,o- and thrce-
dimensional forms in the basic sl'mmerries of improbable or-
der..Connective proportional rcsonance occurs in the overlap
of Fibonacci ratios, nor onlv within each realm of quantitr,, of
linearitl,, of areas and volumes, but connectit'e ovcrlappingrcs-
onance occurs bctu'ecn the realms of quantitv and linearitr.,
benveen linearitv and area (or svmmetrv of shape), bctu.ecn
area and volume, betu,een volume ancl hierarch)., and a rccon-
necti\-e overlap bets'een hierarchr,' and quantitv at anothcr
ler-el of connecti'e possibilitics. These ratios offei a conrrollcd
ratio range bctu'een l:l and l:2 for hierarchical resonance of
improbablc order for filtering of information bits in visual,
conceptual, and archetvpal clustering. Built into this improba_
ble order of cumulative choices in thc grouping of infbrmarion
bits is alu.avs the I or I equal choicc ,t .,l".rl level fbr a dr._
namic on/off reordering of information, a simultaneit' of ordtr
and randomncss.:'

-lhe intuitive capacitv to perceive simple sparial rarios $.irh_
out conscious calculation \r'as observed bt. U'eber, thc co_
disco'erer of the \\'eber-[-echner la*.: ,.'fhe perccption.f ratios
of u'hole amounrs, without mcasuring the mafnitudcs on a
small scale and u'ithout knorv'ledge of thcir absolute differcncc,
is a most interesting phenomenon. In music u.e perceivc the
ratios of rones u.irhout knowing thc numbcrs of vibrations, in
architecture the ratios of spaces rvithout being able to dcrer_
mine their measurements in inches.

. The intuitive capacitv to perccive rarios of spaces is revealed
in the earliest records of human dimcnsioning svstems. Earlr.
svstems of measure from Babl.lonian, Flgr;ptian, Hcbreri;
Greek, and Roman sources correspond appioximatell. to thc
Fibonacci series and are based on rhe human bodi. as archc_
type. fhese early units of measurc were srandardizcd ro thc
bodv of a chieftain or headman, who was the sr.mbol of this
archetl,pe- A digit, or finger or rhumb, roughlv appnrximates I

inch, the knuckle (2 digits) approximates 2-in;he;: 'fhe Grcck
palm u,as exacrl_\. 3 inches and 2 Hebrev, palms iust ovcr 5
inches. The Hebrew handbreadth or span (the distance be_
t$,een outsrretched rhumb and little finger) u,as roughlv 8
inches. 'fhe Greek, Babvlonian, and RovalEg].prian foot ai.e._
aged a bit more than l3 inches and the cll or cu-bit (rhe disrance
from elbou'to mid-finger) is close to 2l inches. Both the Hebreu,

pace and thc vard (a spike or pole, archaic for penis-a numi-
nous exaggcration of the phallus as archctvpal image) are close
to 34 inches, and the Roman pacc approximarcs thc 55 inch in-
crement in thc Fibonacci scrics. In thesc early artcmpts of the
human species tcl dimcnsion space, the appearance of numeri-
cal increments in the Fibonacci series as linear mcasurc of'fers
confirmation of this summation-loearithmic series as a univer-
sal natural intuitivc principlc. .\s lieht bccomes brighter, as

sound becomes louder, and as distances become greater, thc ca-
pacitv to distinguish minure diffcrcnces has little pracrical
r-aluc.

'lhroughout historv the human bodv has been linked to
thesc intuitir-e incremcnts as the archcfi'pe of space and as thc
source of relatir-e dimcnsions (Fie. l5). \'itruvius \t.rote, "for if
a man be placed flat on his back, u'ith his hands and feet ex-
tended, and a pair of compasses ccnrered at his navel, the fin-
gers and tocs of his tu'o hands and fect s.ill touch the circum-
ference of a circle dcscritrcd thercfrom. And just as the human
bodv vields a circular outlinc, so too a square mav be found
from it."'- Leonardo daVinci's familiar drarving expresses rhis
archetl'pal link betu'een the human bodr.' and the geomctrv of
spacc. Although Barbaro's Vitrur.ius shou s thc hirman bodv
with thumb and facc as sraric iepetitive modules, Zeising's me-
ticulous drarving of thc 1880s subdivides thc bodv into a linked
hierarchv of extreme and mean Divine p.opn.iion ratios. In
the 1920s Hambidsc made a srrong distinction betu.een staric
modules and the "dvnamic svmmetr\." of grou.th in the human
bodv He analvzed the human skeleton i"n detail, finding Di-
vine pr<lportion ratios in it, and he statcd that ..the humariskel_
eton is the source, par e,rcellence, f<lr the artist." I1ambidge,s
finding of similar ratios in the Parthenon and other (]reek art
convinced him that rhc secrer of their beautv was rhe usc of
thesc "dvnamic" ratios suggcstivc of life and movement.zs

Di Giorgio's drau,ing of thc human figure as archen,pe for a

cathcdral recalls the Pvthagorcan conccpr of the tempie as link
betu,een man and the cosmos. 'I'he conccpt <lf the human bodv
as an archetvpe for the articulation ofspace reappears to inflatc
Le Corbusier's "\{odulor," brought to llarvcd fruition in 1945.
F-rom the proportions of a six-foot man, he der.eloped a doublc
series of dimcnsions based on the Fibonacci series. He callcd it
an invention and sau, it as a u'orldwide dimensioning svsrcm
for building materials. Hc u,rore, ,,What we should dl, li fnr*
a Societv of Friends of the \,lodulor, a u,orld association of
thosc who will belieae in it . . .,' (his emphasis). He sau, it ap_
plied "from kitchen equipment to thc iuture cathedrals ol a
rvorld searching for its unin'."r, 'I'he practical limitarions for
application of the Ilodulor result from Le Corbusier's preoc_
cupation u'ith a specific scries of linear dimensions based on
the arbitrarr.' choice of a six-foot man (the London policcman
w'as his source for this dimcnsion). \\'hile a suit of clothes is
required to fit exactlv thc dimensions of the human figure , ar_
chitectural space accommodates various human diminsions.'fhus, a universal dimensioning svstem in architecturc u,ould
be better derived from the vertical dimension of a door and the
horizontal dimension of a bed, u,hich offer such accommodat_
ing units of measure. But the Fibonacci-Divine proporrion ma_
trix goes far.bevond thc practical limits of ,rih , system. It
is a universal generative principle of threc-dimensional space
and is applicable to quantitl', to a scrics lrased on any unit of
dimension, to svmmetries, to surfaccs of volumes, and to hier-
archies of space.

ln'fhe Hidden Dimension, E. T. Ilall has established incre_
ments. of space for territorialitv in the human species that
roughlv correspond with the Fibonacci series, although he has
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16. Salaador Dali, "The Sacrament of tbe Last Supper"
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assured me rerballv that he \r'as not au'arc of anv connection
at the timc. Hall's i'intimate close" of 0 fcet and 

'his 
"intimatc

not close" of I foot begin the series. His "pcrsonal close" of
1.5 to 2.5 feet averages 2, and his "pcrsonal notclose" of2.5 to
4.0 feet approximates l. His "social-consultivc closc" of 4.0 to
6.5 feet approximates 5, and his "social-consultive nor close" of
6.5 to 10.0 feet approximates 8. His "public close" of l0 to 22
feet must bc extended and subdivided, u'ith l0 to l6 averaeing
l3 and 16 t<> 26 averaging 21. Hall's "public nor closc" begins at
l0 to ,10 fect approximaring 14 feet. [{all also notes that the
sense of touch drops off after "personal close" (2 average), the
sensc of smcll after "personal not close" (3 average), convcrsa-
tional distance stops after "social-consultive close" (5 averagc),
u'ith mandatorv recogniti<ln distance stopping after "social-
consultive not close" (8 avcrage).1"'lhis correlation of human
territorialitl' and human perceprual thresholds offers another
confirmation that the principle of proportional overlap unclcr-
lies the identitv of natural thresholds in our perception of the
environment.

At the threshold fbr clustering people around a table, the
phvsical limits are roored in human dimensions and perccption.
.\n effective Round -Iable for the gathering of Kine Arthur's
twelve stalu'arts in rvhich none would havc prccedcncc u,ould
require a diameter of fir'e or six fect. close to the average fir'e
feet of Hall's conversational "social-consultivc close" range.
'lhus, such a circular gathering represents a threshold for dcm-
ocratic interpersonal communication in human tcrritorialiN'. In
three-dimensional spacc, trvelve is the maximum number of
spheres that can surround a center sphere and be equidistant
from each other and from the central spherc. ('fhesc l2 sphcres
rvould define the corners of an icosahedron or the faces of a

dodecahedron.) -lrl'elve 
is the number of a iurl,, the numbcr of

Christ's disciples, a functioning size for seminars and for corpo-
rate committees-an archetvpe of collective 

f ustice, democracr..,
spiritualitl', learning, and porver. In Salvador Dali's painting
"-fhe Sacrament of the [-ast Supper," Christ and his trvelve dis-
ciples are encompassed bv the l2-sided dodecahcdron as a spa-
tial archetype (Fig. l6).

In all cultures, one finds a fairly consisrent "domestic" scale
in the clustering of rooms around a central open or covered
clerestorv spacc. The number and size of surrounding rooms is
proportioned to rhe central space. 'lhe megaron of Tiov and
lll'cenae, the Nonvegi 

^n 
stuga, Saxon Do/, Piussian laube'nhaus,

and the courtvard house of Persia and China all demonsrrare
phvsical limits of clustering spaces in "domestic" scale. An ex-
pansion of scale and clustering occurs in the English manor
house and to a much greater degree in palace courrvards. -lhe
relation bet$'een rhe exrent of opcn space and thc' height of
buildings around it is reduced from these palatial proportions
in the more modest universitv quadrangles and monasterv
cloisters. In English villages documented bv Sharp,,, again
there is a consistenr range of scale in the siz.e of village g."".r,
and in the number of houses joined togethcr ro conrain rhcm.
Although there is ample space in the countryside for houses
to be individuallv placed, this connectivitv of parts u,ithin a
whole creates a sense of identity beyond the identitv of thc in-
dividual house and establishes a sense of place. The aura of
identitv of a citv square and its phvsical rcsonance as a con-
tainer of light and green growth generate and focus collective
human energl,. The numinous power of centered enclosed
space connects to the archetVpal image of the temen\s or sacred
space, a place within a place, a city within a cit',1

Along with the Renaissance discoveries of form and pcr-
spective came rhe use of a rule-of-thumb ratio of l:i for the
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proportion of the horiz-ontal open space of a citv square to the
height of buildings around it. 'fhis verv closelv approximatcs
the lS-degree angle of "fusion" that defincs a focused architec-
tural ficld of vision. -fhc 

27-dcgree anglc of "perceiving" de-
fincs a more generalized architectural field of vision. '['hese fu-
sion and perceiving ficlds ofvision for architecture are citcd bv
such authors as Zuckeq Blumenfclcl, \laertens, and Schubcrt.',

When one looks at a building from a single vieu'poinr, rhe
field of fusion covcrs approrimatelv ru,o-rhirds of the field of
perceiving. The 2:3 ratio (l:1.569) benleen these fields does nor
exceed the Fibonacci-l)ivine proporrion range ofratios for crit-
ical thrcsholds of fittine forms rvithin forms. As in music, as in
thresholds for perception of light and color, as in thresholds fbr
relating knou'n to unkno\r'n information, so the perception of
space in architecture is ordercd bv Fibonacci-Divinc propor-
tion ratios at the threshold betu'een thc visual fields of percciv-
ing and fusion (Fig. l7).

!\'e can applv these fusion and perceir.ing fields of vision to
St. Peter's in Rome (Fig. l8).rr If u'e srand at the obelisk in the
center ofthe great oval piazza, the rvidth ofthc circular fcarure
that marks the turning of the arcade on either side betrveen thc
oval and the inner piazza defincs the horizontal differencc be-
tu,cen the cdges <lf thcse rrr.o fi-elds. .{t this critical architec-
tural feature, our focus resonates betwecn them. From the
same vieu'point, the top of the dome of St. Peter's is iust
u,ithin the vertical limit of thc more lbcuscd fusion ficld. If u,c
move into the inner piazza, naturallv pausing at the bottom of
the steps to look up and ahcad, thc edges of the u,idcr field of
perceiving outline the sidcs and top of the portico, u,hilc the
edges of thc narrou'er field of fusion pick up thc line of the
lower cornice and the inner cclrners of the arcade rvherc it
meets the portico. Again the critical edgcs of the rwo fields are
linked, this time bv the important architectural fcaturcs of thc
portico. Again there is a resonancc of visual fields.

Although one's main experience of buildings is from the
point of vieu' of an approaching pedestrian, much of our pres-
ent architecture appears to be designed as a Lilliputian model
to be perceived from the skv bv giant Gullivers. One musr
crane one's neck in order to sce the main exterior features of
spectacular cantilevers and vertical glazed courts. On the inte-
rioq even to visuallv encompass the lobbies of buildings one
needs the skill of a conrorrionist. Spatial articulation has a min-
imal relation to human scalc. 'lhe possibilities for architectural
resonance u'ithin the critical thresholds of r-ision are seldom re-
alized. -fhere 

are no archirecural fcarures to define hicrarchi-
cal levels of focus in human vision. Such levels of visual focus
from the scale of reading rvords ro the largcst scalc of verrical
and horizontal architectural forms can establish a sensc of hu-
man scale and identitr,'.

fhe American suburb, to u,hich people fled the collectivity
of the citr' to find individualin' in a freestanding house witir
garage and lau,n, has become , Lina of collective* non-id,entittt
through sheer numbers and the extcnr of its horizontal spread.'loward the other extreme, apartment towers, in their lertical
egg-crates and anonymous glazed containcrs, cxpress r,ertical
collectivity and non-identin'.

-fo connect architecture to thc scale of the human being,
forms based on rhe principle of hierarchical resonance .rn b"
used as a scaling device-a physical referencc for individual
identity within collectivity. Forms created by the human spe-
cies have tended toward taller and taller buildings, Ionger and
longer buildings, and overrvhelming degrees ofiollectivitl. of
repetitivc forms. In these forms there is no expression of clus-
tering, no intermediate grouping between the scale of one win-
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17. Fields of Perceiz-ing and Fusion, draun by S. .llartin.
18. Fields of Perceioing in the design of St. Peter's Cathedral

dou' and u'hat appcar to bc infinitc numbcrs of u'indo*'s. '['hc

repetition of a single modular dimension or rvindou. secms <lb-

scssive, totallr.' unrclieved by anv ovcrlapping relation or br-

anv grouping of fbrms *'ithin forms. 'fhe human scalc of the
original modulc is lost in a sea of collectivitv. The individual or
uniquelv human is givcn up ancl submcrgecl in the collcctivc on
a conscious, obfectii'e levcl. ,\t the samc time, thc subiective
numinositl' of the imagcs of the collective unconscious is not
brought to expression. 'l'hcse builclings conncct neither to thc
uniquell' human nor to collcctive svmbol. 'l-his collcctivitv can
bc reconnectccl to human scalc bv articulating rvithin it levels
of identitv. Bv ovcrlapping progrcssivclv ordcred incremcnts
and bv establishing icicntifiablc rclationships of parts u'ithin
rvholes, compleritt' can bc included u'ithin simplicin'. -['his

brings the collcctivc totalin' u'ithin thc limits of intuitivc per-
ception and offers a pcrccptual resonance benveen thc archi-
tecture and an archetvpal ordcr thirt is profoundlv familiar.

Intuitivclv perceivatrle ratios scldom exceecl 1:2 or 2:3 and
never inr.olve the verv small ncxt to the very largc. We see

forms built bv the human species from the constant scale of the
human being. \\'e see thc ratio of hancl to brick and of fbot to
step, as u'ell as the ratio of the uppcr half of thc human bodv to
window and of total human hcight to door. \t'c extend these
ratios bv relating door anci u.indorv to floor height and floor
height to the hcight of the buildins. The three storv building is

intuitivelv perceivcd bv relating the floor hcights in a ratio of
1:2 or 3:5, or subdividcd as l:2:2. -l'he 

perccption of thcse sim-
ple ratios of ones, tr.l'os, and thrccs occur bclou'thc level of
consciousness. As u'e u'alk thr<lugh a t<lu'n, u'c casilv respond
to these natural relationships as familiar rhvthms, steps, or in-
crements of perception. In oldcr cities u'e find manv cxamples
of buildings u'ith as manv as 10 storics subdiviclcd in thcse nat-
ural Fibonacci incrcments. 

-lhcse 
methods of "scaling" the col-

lectivity provitlc a sense of familiaritl', a rcsonancc or easc of
perception. Thev operate on an intuitivc lcvcl u'ithout con-
scious cffort.

-Ib identifv a space, or to idcntifv with a spacc, is to have a

sense of place and to bc ablc to fincl one's u'a\'. Idcntitv of place
ancl identin' of position s'ithin a placc can occur in b<lth the
vertical and horizontal dimensions. '[o find a room on krng,
continuous corridors one must first knou' thc numbcr of the
room and then find its location br'figuring out thc svstem of
numbcring, u,hich mav bc confuscd bv ertensions of branch-
ing corridors. Bv giving a corric.lor incremcntal shape, say a se-

ries of squares, circles, or rcctanglcs, and bv placing fir'e doors
on either side ofthc corriclor for each ofthcse shapes, one pro-
duces identifiable groups of doors. Each space has a middle
door and to the right and left of each middlc door, each has trvo
end doors and tuo in-benveen doors. Each door has its ou'n
identitv bv its position or place. On a long corricloq on the
other hand, the quantitv of repctitive doors make it a lincar no-
man's land.

In 1961, u,hile in the office of l-ouis I. Kahn, I proposed a

clustered corridor scheme for F.rdman IIall dormit<)rv at Brvn
Marvr College (Fig. l9). Planncd as squares combined u,ith oc-
tagons, the corridor of'fered an identifvine position for cach
door, also allorving small groups to gathcr together-for in-
stance, in two octagons acliaccnt to a square snack bar. -fhis

scheme also proposed a hierarchv of spaccs beginning u'ith cvl-
indrical hollorv columns scaled to the r.l,idth of thc door, u'ith
openings cut a\&'av for u,indo'ul's and doors on alternate sides of
the cvlinder at each floor. From the human scale for doors and
u'indou's, the hierarchv expands to eight-foot-square storage/
entrv or sleeping/studv alcoves, to larger octagonal sleeping/
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living spaces, to thc largest dining/living spaces. 
-lhesc 

largest
spaces are spanned by a corbelled square/octagon svstcm rein-
forced u-ith a three-dimensional flr'ing burrress composed of
the stepped cvlinders. .\ll of thesc spaces are built up f rom the
accommodating human dimensions f<rr door and becl, the r.erti-
cal and horizontal thresholds of human scale in citics. Rather
than being derived from thc proporrions of a six-foot man,
these accommoclating thrcsholds embodv the principle of naru-
ral form as a precise approximation f<rr the r.ariable dimensions
of ven' tall basketball plavers and lerr- pregnanr \\omcn.

As a larger scale corridor of the citr', the street, \r.ith its cncl-
less repetition of similar houses, has an oppressive obfectir-iti-
and collectivitr'. Even u'ith familiaritr', one must check house
numbers to find thc righr house. 

-I-hii 
situation is carrooncd as

a man, sometimes absentminded or clrunk, coming home to the
\{'rong house. \'ariarions in the pairing and groupine of dif-
ferentlv detailed roofs, u'indo\r's, or doors can relieve the situa-
tion, but the most convincing scnse of arrival occurs in thc cul-
de-sac and the square. Even u.hen houscs are similar, each one
has its ou,n identitr. bv its position or placc. F_ach position
u,ithin the clustereil giouping of houscs offcrs morc possi-
bilities for variation, u'hilc also offbring a limit to collcctivitv
rvithin the unitv of a larger sinelc form. \'li' 1952 clcsign fbr a
cul-de-sac of rou'houses u.as based on hcragonal ch]stcrine
(Fig. 20).r*'lhis nas modified to a penragon or trianglc u.here
site conditions \\'erc limited. These moclifications to rhe svm-
metrl' of the clustcr did not disrupt the geometrt' of thc krngcr
angled vien's betu-cen houscs or the basic circulation svstem
for cars and pcople.

'lhe three-storv house is almost an organic dimension of hu-
man habitation in the citr.. As a verrical tircshold of peclcstrian
territorialitv in climbing stairs, the rhrcc-storv unit can be
used as an increment to limit vertical collectii.it,,.. In \\'ash-
ington Square in Philadelphia, next to Cottman'i rhrcc-srorv
.'\thenaeum of thc 1840s, a lgli Pcnn Nlutual Insurancc C<i.
building has a cornice ar rhe top of the third floor in line u.ith
the height of the Athenaeum, u,ith r\t:o more groups of thrce
stories, each marked bv a cornice, to total nine stories. In thc
horizontal direction, threc-storv columns group thc *.indou..s
in pairs. \\'ith these groupings of nvos and threes, the scale is
intuitivelv perceir-ed ar a glance. In a taller building, such
nine-storr, groypings (of three-storv clusters) mav be stronglr.
articulated and differentiated from each other in combinatiJns
of tn'os and threcs to form 18 or 27 storv clusters, and so on.
A; lolg as each grouping of forms is limited to intuitivelv per-
ceivable numbers, u'ith hierarchies of forms u.ithin forms,'thc
collectivitv of verr- high buildings can be connected ro human
scale and human vision. -fhe 

proportional interrelation of intu_
itivelv perceivable quantities offers a scnse of rcsonancc.

In the intuitive perception of grouped Fibonacci rarios, the
concepr of ratio is extended to the intuiti\.e perceprion of pro_
portion. Proportion mav tre defined as rhe rcsonance of raiios,
the overlapping bond of ru.o similar ratios. plato inhis 'l'imaeus

savs, "tu'o things alone cannot be satisfactorilv united u.ithout
a third: for there must be some bond benvcen them drau.ing
them together. And of all the bonds, the best is that u.hicf,
makes itself and the terms it connecrs a unin. in the fullest
sense, and it is the nature of a continued geometric prupurtiun
to effect this most perfect unitr' (m1' emphasis).,,,:' tbr er_
ample, 0.618.1 is equivalent to and resonarcs u.ith l:l.6lg, or
0.618:l:1.618 offers infinite Divine proportion linkage, the onlv
proportion rvhich is both a summation series and a geometric
or logarithmic series. '['hus ratio resonates within pioportion
and proportion resonates rvithin hierarchr'.

Resonance Bet,n*een E.ye and ,lrchet.ype I 6l
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hierarcbical proportiln in door, bei, lit,ing study and large liciii.q

20. Rou Hoase cul-de-sac, site plan, A. G. Tynp in association uith L. t.
Kabn; McAllister, Day and T1ig, ossociated cinsilting architects.
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'fhis rigorous mathematical connection benr.ecn ratio, pro-
portion, and hierarchv offers a depth of resonancc fbr forms as

architectural metaphors. Quantitr; svmmerr\', ancl hierarchical
levels of identitv become tangible images in architecture . A fa-
miliar shape oi i*rg" used*to buildin expandecl image be-
comes a proportional bond offering mctaphorical resonance.
The shape of a triangle as a roof linking earth and skr- occurs
throughout historr,, in house and temple . It occurs as three-di-
mensional conc in cathedral spirc and as spiral in the ziggurat.
The architectural detail of a small "roof" o\.er a dooru.ar. or
u'indou'is an aedicular metaphor, a miniature housc.

In the Four Poster house, the triangulated dormerul.inclos'
roofs are small on the top level. 'lhere are larger dormeru'in-
dou's on the second level, and thc largest triangular cxpression
is the steep hipped roof itself, which "conrains" rhe enrire
house and all the levels of aedicular dormers u'ithin its slopcs.
The expression of littlc roof, larger roof, and largest roof domi-
nates the t<ltal tbrm. 'lhe cxtcnsion of aedicular expressi<ln
to larger and smaller scales reinforces the imagc of r<lof and
house. 'lhis connects the more collectir.e scale of roof-housc to
the scale of roof-room, extending the identitv of house u'ithin
house as a proportional metaphoi. -l'he miniaiurc house u ithin
the familiar image of house offers incrcmental resonance u.ith
the deeplv ingrained archetvpe of housc as triangular conncc-
tor betu.'een square carth and circular skr'.

A unique opportunitr ro eltprcss hierarchical shape as u'ell
as hierarchical quantitv that can rcsonate u-ith human scale and
vision is presented bv the multi-storied tou,er. Although <lnc
mav trv to count rhe number of floors in a hieh building such
as the \\brld 'kade Ccnter in order to knou'obiectivelr. hos-
manv stories there are, the subiectil,e scnsc of scalc or of levels
of identitv through the clustering of tu'os and thrces is not
thcre. 'fhe plan is repeated unchanged in thc vertical dimcn-
sion as an extruded nr.o-dimensional pattcrn. -lhere arc no
clues for thc intuitive perception of its scale. In thc proposed
Citv Hall 'lbu'er for Philadelphia on u.hich I u.as assoiiatcd
u'ith architect Louis I. Kahn from 1952 to 1957, clues for scale
were intuitiveh, rather than consciouslv integratcd into its dc-
sign (Fig. 2l). The three-fold hcxagonal plan of the srrucure
rotates in vertical increments er.err' 66 feet. lhesc undulating
shifts of level result from the ,rrru.rl completion of the triangu'-
lated space-frame in its upu'ard helical movemenr. Hierarchi-
cal expression occurs in variations in floor levcl bctu'een the
main 66-foot structural ler-els, in the hollou'triangulatcd ..capi-

tals," high enough for a person ro stand in, and in the thrce-
foot-deep hollou' ceilings of octahedron-terrahedron geomerr\..
In this proiect, hierarchical expression of structure is inrc-
grated rvith hierarchv of quantitv and of shapes in triangle
or heragon.

Such hierarchical expressions of structure can further en-
chance the natural rhvthms of perception. 'Ib articulate lo'els
of human territorialiti' from hand-built u,ood, brick, and ma-
sonrv on the one hand to the scale of thc tallest hiqh-pou.cred
derrick-built structure on the orhcr, u,'e can distinguish betu,ecn
the structural identitv of rorvhouse technologv and high-rise
technologr'. 'I'he three-storv verrical height f# p"dcstri"r., te.-
ritorialitv for climbing stairs is a threshold which correlates
u'ith the building techniques of "lor.v rcchnologr." and the scale
of the u.all-bearing house. In high-risc buildings, the entire
structure is usuallv accomplished with "high techn<llogr'" stcel
and reinforced concrete. Now that thc distinctions betu'een

high and krrv technologv have been more clearh' evolvcd, it is
possible to recomttine rhem u'ithin a unified strucrure instead
of the either/or solution of high-rise aparrmcnrs immcdiatelv
adjacent to rou,houses. 'lhe correlation ofthe structural thres-
holds of low and high technologv rvith thresholds of human
territorialitv can profoundlv reinforce thc rhvthmic incre-
ments of human pcrception.

For instance, in high-densirv areas of the citr,', the three-
storv u,all-bearing lou' technologv house, u'hich need onlv
support itsclf and u'hich mat' be built in traditional forms rr itir
piiched or domed roofs or ilith indigcnous materials, can be
the three-story incrcment of a multi-storv structure, u,ith each
house supported on a high rechnologr platf<rrm of reinforced
concrete. In this \r'av rhe idcntitr- of rcgional or narional archi-
tectural traditions mav be expressed and conrained u'ithin the
high technologv support and utilitv svstems rarher than be
obliterated, as ir nou' is, bv high-rise aparrments built exclu-
sivelv in an "intcrnarional high technologl'" esrheric. 'fhese

high technologv platforms could be built as rerraccd manmade
contours, opening up or stepping back to allou' sun and light
into each house. As buildine lots, ramped for vehicular access
to the ground, thesc terraced platfrlrms also establish a scale
ref'erence to ground ler-el. Flxterior steps connecting these plat-
forms, as in Romc's Spanish Steps, can creare a hierarchv of
public opcn spaccs to reinf<rrce thrcsholds of human terri-
trlrialitr'. On thc platforms, each house u.ould har-e its ou.n
public/private interfacc, a front door u'ith access for police car,
ambulancc, moving van, or lirc-truck. In the horizontal dimen-
sion, individual houses mar' lrc connectcd and grouped around
a pedestrian court. as a largcr "housc" or place-. 'I'his, in turn,
mav be grouped u.ith other courts around a vehicular cul-de-
sac or placc for stopping-an c\-en larger "house." parking of
cars can be incremcntallr- distributed, accessible to houses, and
scaled dou'n to quantitics that are intuitir.elv acccptable , rather
than stored in the oppressive collectir.irv of massir-e under-
ground cavcrns. As rhe terraccd buildine platforms accumulate
verticallr', thev crcarc the charactcr of a "hill village," rvhich
can have the unitv of a larger placc. Ilill villages can bc com-
bincd to enclose an el'..r'large, place, conta-ining u,ithin it
shopping fhcilities and supplving orher commcrcial and in-
stitutional needs.

The proposal for a high dcnsitv Urban Hierarchv that I de-
veloped in 1970 erplores such a conccpr of inrcrlocking high
and lou, technologics (Fig. 22). In addition ro expressing a

structural hierarchr', the forms articulatc changcs in svmmctr-\.
correlatcd u'ith incrcases in scale to mark thresholds of human
identitr'. 'I'his gii'cs further reinforcemenr ro perceptual thres-
holds in the interlocking architecture of place and movemenr.
'lhese lavered shifts of basic svmmetries, from bilateralor rec-
tilinear house and pedestrian court cluster, to larger scale rota-
tional yehicular acccss of ramped cul-de-sac, t<> helical svmme-
tr,r' of "hill village" and elemenrarv school neighlmrhood and to
spiral connector bcnveen institutional center and expressu.av
commercial core, are all included in a larger scale slmmetry of
bilateral express\r'av interchange. -fhis 

marks a level of bilateral
svnthesis, the hierarchical inclusion of parts u'ithin a rvhole.

ln 1976, in a furthcr explorarion of high densitv forms for
the Biscayne \[''est F'lorida comperirion, I reduced, and modi-
fied b1' terracing, the r.erticalin. of the Urban Hierarchv pro-
posal of 1970, and ar rhe same rime *'as able to meer rhe un-
usuallv high densitv requirement of 135 drvelling unirs per acre
(F'ig. 23). In this proposal, I explored the housc as part of a
larger house in an incrementallv scalcd mountain form. Access
to the 11 stories of houses rr'r. fro- eight car levels threaded

21. Proposal for City Hall 'lbwer, L. l. Kabn antl A. G. Tyng
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22. L'rban Hierarchy.

through thc "open u,indorved" mountain form of this larger
"house." Large fly'ing l)uttresscs integrated with thc stair struc-
ture belorv rvere intcnded to strcngthen the triangular expres-

sion of the pvramidal fbrm as a simpler container of the clus-
tered houses.

A more recent exploration of the incremental cxpression of
human idcntitv in high densitv fbrms is mv 1979 proposal for
\lanhattan Landing, a sitc over thc East River (Fig. 24). In this
terraced scheme, thc self-supporting ror.vhouses on high tech-
n<llogv platforms combine to creatc a largcr "house" around a

cul-de-sac, u'ith pedcstrian courts at thc corners opening out to
the river. Each one, t\vo or thrce-storv house takes the fbrm tlf
a rccognizable singlc "block" ancl is distinct from its neighbor
in 7 foot horizontal and vertical shifts. 'fhcsc 7 foot shifts step

in around a cul-de-sac to form a larger "housc" u-ith tlpen "skr'-
lights" and corner "windorvs" off the pcclcstrian ctlurts. The
r,ariation of storv heights for houses is vcrticallv grouped in
Fibonacci increments from thc bottom up, as nrrt lavers of
two-storv houses, a laYer of onc-storv houses, thrcc lavers of
two-storv houses ancl another laver of one-storv houscs toppecl

bv a lavcr of three-storv houses. ,\t largcr scalc, thc terracing
of the cul-cle-sac "house" ovcrlaps r-erticallv the cul-de-sac

"houses" alxlve and bclow. 'lhcrc are scvcn living stories bc-
twcen the cul-de-sac car levels, r.vith four st<tries overlapping at

the bottom and three st<,rries ovcrlapping at the top. I Iouses arc

reached bv car from thc rir,crside express\i'av by a ramp svs-

tem to terraccd car platforms which lead to the cul-cle-sacs.
(lars are parkcd undcr the uppcr houses and on the lou'er levcl

of the truss supporting the car platforms. 'lhese trusses corre-
sp<lnd with a laver of <lne-storv houses, but the vibration of thc
car platforms is horizontallv scparated from the structure of
thc platforms supporting the houscs. \\'ithin the cul-de-sac, ac-

cess to each house is r.l'ithin a maximum of nvo stories up tlr
down, with a balcony from the next higher level cul-de-sac

providing access to the top lavers of houses in thc cul-de-sac

bclou'. 
-lhc 

largc cul-de-sac "houses" combine to form the fab-

ric containing a much larger "house." 'I'his fabric takes the
form nf an arched rrxrf over thc Flast River r.vith shops, restau-
rants and communitv fhcilitics corbcllccl under it. 'I'his cor-
belled underside of thc arch ovcrlooks a marina and frames a

view of the river from an existing city park.
'fhe rcinfrrrcing of these thresholds betu'ccn house and big-

ger "housc," benveen place and bigger placc, is planned to bc

in scale rvith the visual effect at different specds of movement.
Pcdestrian mo\/ement cncouragcs the perccption of individual
houses, details and pcdcstrian courts. \'chicular stopping and

slou,er car movement is linkccl to the pcrception of thc biggcr
cul-de-sac "house." Fhster movcment allou's one to visually en-

compass a cluster of bigger "houses" and thc pattcrn of a resi-
dcntial fabric. \\'ith cvcn fastcr express\r'av movemcnt one Per-
ccives in quick glances the articulation of high technologt'
ramps and platforms. ,\n architecture of movcmcnt delining
hicrarchies of speed corrclated u'ith a contoured, multiJeveled
architecturc of placc, offers a fresh approach for high densin'
forms in the city. This appr<lach recombincs the tactile and tra-
ditional crafts of building with machinc-fbrmed high technol-
ogv and reaffirms individual idcntitv u'ithin levels of more col-
lective identitv.

An architecture that links thc larvs of human vision to arche-
tvpes of human consciousness, that combines principles of
ratio, proportion, and hierarchr', finds thc source of its reso-

nance bevond the artifacts of historv in thc beginnings of ero-
lution and in extcnsions of the human spirit. In thcse deeper

archetvpal sources, principles of architccture can bc found for
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resolving the environmental stresses of dissociated time and
place, the dichotomv of obiective and subiective expression,
and the split benveen tradition and technologl., berrveen indi-
vidual and collective. Rhvthmically' reinforcing the limits of
intuitive vision by articulating forms lr'ithin forms and symmc-
trv u'ithin svmmetrv establishes a sense of human scale. 'I'his

sense of scale results u,hen forms svnchronize rvith intuitivc
rhvthms of perception that vibrate in frequencv u.ith the ar-
chetvpal order of hou' u'e are made and u'ith the lau.s of three-
dimensional space. 

-fhis 
esthetic-scientific reinforccment offers

neu' distinctions and simultaneities of rhl'thms of perception,
of scales and svmmetries, recombinations of technologies rvith
traditions, and increments of place rv'ith thresholds of speed
and movement. Rhvthmic thresholds of vision and hierarchies
of form provide a svmpathetic resonance fiom individual house
to the largest scale of the citt. u'hen thet' are linked bv an un-
derlving archetvpal order. fhe laro's oi form and of intuitir.e
perception offer a continuing chain of resonance from the ar-
chetl'pal image of the human bodl' as a source of s1'mmctr1.,
measure, and orthogonal orientation of consciousness to the
image of 'lemple, lrom the archetvpal image of Citv ro rhe im-
age of the Cosmos, and from the archen'pal image of infinitv
(as in number) to images of the soul or ,,inner 

boci1.,,, and bacl
to the phvsical lau s of form.

A great u'ork of archirecture forges an unbroken bond of
resonance betu-een matter and meaning. Fiom material princi_
ples architecrure contains and reflects, intensif-r,ing phvsical
energv into numinous symbol. Solar energr,, as lighi from thc
sun-enters space rhrough openings, highlights edges, u.ashes
surfhces, dances, reflecting energv from surface to surfacc.
Ratios betu'een surfaces offer infinite proporrional links, bond_
ing, containing, and shaping light energr'. From the archctvpal
e1'e of the sun, the light energv of shaped resonancc enrers rhc
human eve, connecting to infinitelv bonded thresholils of pcr-
ception. Principles of resonance rouch the truths of f-txm.
Forms closest to these truths offer resonancc betu.een evc ancl
archetvpc. 23. Project fur Biscayne l|est
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..THE ODOUR OF A ROSE"

Gitbert Cass

I suppose, indeed, that nobodl will be inclined to deny tbat the end

promised b1 a uork of art is alway to please the person whose senses are

to be rnade conscious of it . It was done for someone who uas to be made

happier b1 it; his idle or restful ruood ,*^as to be umused b1 it, so that the

aacancJ which u the besetting ecil of tbat mood might giae place to
pleased contemplation, dreaming, or uhat yu uill; und b1 tbis means

he would nzt so slotx be driaen into his workful or energetic mood; he

would hape more enjoyrnent, and better.l

'l'herefore the Aim of Art is to increase the happiness of men, by

giving them beau\ and interest of incident t0 amuse their leisure, and

?reaent them wearying even of rest, and fu giaing them hope and
bodij pleasure in their work; or, shortfu, t0 make man's work happl
and his rat fruiful. Consequent\, genuine art is an unrnixed blasing
of the race of man.'

"The Odour of a Rose" I 69

A RCHITECTURE seems to be reaching a mind-ful

A stage where one longs for an architecture of pleasure
I I such as that described by William Morris, free from
theoretical contamination. At the heart of the present archi-
tectural confusion is the age-old issue of how to reconcile or
balance the often conflicting impulses of the intellect and the
senses, the rational and the emotional. It is this internal rift
that the seventeenth-century philosophers debated and T. S.
Eliot termed "the dissociation of sensibilitv." a fissure between
the mind and poetry. Eliot contrasts it with the union of heart
and mind he saw in early French Renaissance poetry and sug-
gests that poets then were able "to feel their thoughts as imme-
diatelv as the odour of a rose."

tl

tr

l

0506-8347 I 83 1060068- l0 $3.0010 @ 1983 by rhe Trustees of tbe
Uniaersity of Pennsylvania and the Masacbusetts Institute of Tubnologl.

2.. Leon Krie* drauing is an example of period style conceiued as un object for
its own sake. It reaeah little of the author\ signoiure as a part of the i:oriing
process.
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At the moment \\,'e are erperiencing the dissolution of one
such period of reconciliation, for we are breaking a',vay from
the coherent intellectual, social, and esthetic ideal that modern
imager_v has been able to establish. 'lhis dissolution is caused

not so much bv a rveakness of theorv as bv the failure of mod-
ernist imagerl' to reflect the complexity of contcmporary
society. Attempts to ans\ver that need have catapulted the
sensual and expressive back into the pages of architectural
journals. However r.l,e label this phcnomenon, it is essentiallv a

reiection of a somervhat forced, reason-bounded cycle and re-
flects an overwhelming desire for the pleasurc of an architec-
ture that inspires sensual feeling and a visuallv active response.

Present architectural idcologv has travelcd a frcnzied path
dependent to a largc dcgree on theories borrorv'cd and trans-
posed from other fields. Such liberal use of transposed theory
has broadened speculation, but, $,'c must ask, horv has this af-
fected visual imagerv and the enrichment of spacei 'lhe most
obvious effect is that wc have come to assume that for an image
to be sincere or theoretically iustified, it must be grounded
within the expectations of rcason and that a form must fit a pre-
determined set of parameters, rvhcthcr these be functional,
ideological, or esthetic. As this philosophv has become a

method of design, architects' interests have moved further and
further from the realm of visual and cmotional scnsation. In-
creasingl\,, obiect making has become externallv motivated and

unconcerned rv'ith sensual experiencc, to the degree that intel-
lectual motivation has snuffed out "the odour of a rose." 'lhis

dilemma has left the architect with littlc instinctual conlidcnce
in his own perceptual sense, and to a large extent visual col-
lage and re-emergent historicism are symptoms of this loss.
-fhroughout this dissatisfied search, architects are asking to
"see" buildings again through their visual aspects and to re-
spond first to "the way a thing presents itself to mind or eve."
Perhaps we may view the prcsent as a seesaw period in design,
swinging betrveen the admitted need for visual pleasure and

the burden of an architecture infected rvith intellectual pre-
tentiousness and functional practicalit\''.'fhis ideological
vacillation suggests more than a reawakened interest in vi-
sual pleasure: it indicates the need for the kind of theoreti-
cal investigation that can heighten visual consciousness and

sharpen visual acuitH encouraging a literate eve and a respon-
sive visual instinct.

'lhe visual artist probably has alwals known that the made

object, by its nature, has a dual life of both feeling and mean-

ing and that meaning has the tendency to reduce sensual effect.

The artist knows instinctively that gur first response to an ob-

fect is emotive and that it is a "feeling" about the thing that
inspires curiosity. This ''object duality" in visual perception is
characterized by the psychologistJ. J. Gibson as both "literal"
and "schematic." Literal perception is our direct sensory re-

sponse to the pattern in the stimulus image or visual field,
which is made up of phenomena such as color, texture, motion,
depth, and so on. -lhese 

phenomena rt'e primarilv perceive
unconsciouslv and immediatelv through emotive reaction,
mainly from feeling or instinct. Schematic perception, in con-
trast, depends on previous knowledge and describes the mean-

ing or representative content <lfthe pattern (tree, house, and so

on), relying upon experience for perceptual understanding.

Or, conaersell, a stlle is not so rnuch a "wa1 of seeing the world" as

it is a technique for representing what is alreadl seen. 'l'he primitiae
arts, especialll, suggest that thefeelingforform is always limited,

controlled, d$ned, b1 technical experience. Since nature offers the

artist lnly the nxateriah for a style, tbe formal patterns of art (as in

tbe distinct felds of decoration in primitirse designs) are modrfed b1

craft and mediurn. 'I'hen, in turn, whenever the represerttation is

conaentionalized into formal patterns b1 craft and medium, these

patterns themsel,Tres acquire sjtmbolic meanings and emotional aal-

ues. 'Ibchnique inf.uences form, and form, by a kind of refexiue ac-

tioitlt, inf.uences the techniques, therefore, the stlles of the rsarious

arts are separabk and distinguishable,for eacb art has its own tecb-

niques to exploit its special medium, subject, or substance.r

Perception never convenientlv separates the schematic and

the literal, but for the sake of illustration it is helpful to con-
sider each in turn, since we posit that each enhances or inhibits
the other and thus affects the visual experience. I shall use

drau,ings to illustrate this efTect when discussing architecture,
since it is difficult, when looking at architecture, to read the
visual field and the visual character of the obiect literally It is
only by learning to see the visual field that we may describe
our pleasure by abstracting our literal response from the more
"real" schematic experiencc.

Schematic perception, because of its dependence on pre-
vious experience, has a tendencv- to discourage perceptual ab-

straction and to reduce the sense of immediate feeling. Our in-
ability to walk easily with both perceptual forms is a relativelv
recent phenomenon. Flmiliarity with literal reading is simply
no longer part of our perceptual training. During the Renais-

sance, architects were trained to "see" in this manner and de-

manded primarily an articulation of the literal. Directing the
eye of the observer by manipulating literal phenomena was

considered to be thc most effective \!'av to inspire insight.
Drawing as a means of shaping patterns, highlights the literal
aspects of the perceptual response. 'fhe two-dimensional pic-
ture offers multiple readings within a limited context u'here
abstraction is relatively easy, and encourages the interplay be-

tween schematic and literal readings. Architectural drawings
especially require us to accept this dual nature. 'fhe represen-

tative image of the intended real object and the literal pattern
of the picture often simultaneously rer,eal the intended percep-
tual experience. 'fhe contemporary eye unfortunatelv has de-

veloped the habit of reinforcing the schematic representation
while ignoring the more emotive reaction suggested in the lit-
eral interpretation. I suggest that it is the literal content of the

drawing, revealed in the placement and pattern of marks, that

primarily carries, either consciously or unconsciously, the Per-
ceptual and emotive content of the built object. A literal read-

ing encourages us to see and feel our place in the made space.

The ability to abstract becomes essential and can inspire a con-
scious use of visual phenomena in the drarving to highlight the

visual experience of the built work.
There is much to learn from those involved in perceptual

research, and I touch here on two of the mafor tenets of Wil-
liam Morris's ideal of visual pleasure. First, we must have a

conscious understanding of the effects of visual phenomena
and second, confidence in sensual instinct, which I believe to
be fundamental to the idea of pleasure.

3 . Folk painting presents a frab and real image of tbe painter's ide.a of b7use-

and oillage. Tbi distortion of perspectfue and proportion conorys tbe spirit of
tbe image. It is not intended to represent reality but rather tbe feeling and

me?nory of tbe plau.

American School, Twenty-two Houses and a Cburcb, c. 1850.
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Ritual is mechanical, so any ritualizing aesthetic must have the

?luer t0 mechanize tbe artist's meanings. Poe's mecbanisms are bis

"effects," u^hose compulsi,"-ely precise uorkings are regulated b1 tbe

tbeory of the picturesque. As defned 4 Jouph Addison, I"redale

Price, John Ruskin, and their restless cro.u-d of colleagues, the pic-
turesque isfrst of all a mode of perception. Its theorists presuppose a

Lockean mind uhicb drau'^s its structures from the uorld b1 u-^a1 of
the senses.'lb kup this mechanicalll concei,^ed organ alii:e requires a

cznstant Plol of stimuli. As Addison poirtts out, u-e "fnd our
tboughts a little agitated ond relie,ued at the sight of such objects a
are euer in motion and sliding o,q^oy frzm beneath tbe eye rf the

bebolder."

'l'hoagbt, guided fu feeling, learns to join these perceptions in
associati.ce cbains. Peculior t0 each inditidual, these linkages to the

plems, paintings, ond best of all, landscapes where, t0 qulte
(.,vedale Price, "the ,"-aried fficts of light and shadou are promoted
b1 tbe wrietl and intricacy of the objects" to be seen there. Pictur-
esque effects don't work unless tbey lead quickly from one to the

nerct. It is the pattern of effects uhich sustains meaning, so the

mind's frst czncern is to keep its patternmaking mechanisrus, its
plwers of association in good running order.*

In the studv of perccption, thc<lretical invcstigation has ar-
temptcd to present thc proccss of visual understanding bv de-
scribing the characteristics of thc stimuli that provoke a sen-
sorv response. -l'he carlr' (icstalt psvchologists dcscribed a

method for exploring thc mind's respr)nse to sensation bv

"Tbe Odour of a Rose" I 73

focusing on the parts as a mcans of undcrstanding the lr,'hole .

Thev assumed that the phvsical, biological, and psvchological
responses to the stimulus are intcgratcd in such a wav that
parts of the structure cannot bc isolated u,ithout affecting the
configuration of the u'hole. Phcnomena that fittcd Gestalt
methods provided a rational basis for a search for the common
roots of a visual languagc. 'l-his u'ork formed a theoretical
frameu'ork for describing a radicallv nc\r' \\'av of experiencing
the visual u'orld and manmade obiects. 'I'he original motiva-
tion for the earlv modcrnist experimcnts \\'as th<: desirc to strip
the obiect of individual diff-crcnccs of tcchniquc and make its
erpressive impact more acccssible to the vieuer.'

I reolized, after an hour, that I had made a well-composed and very
interesting sketch witbout haaing added the slightest inaention of
my own.o

Although much of this t'ork is n<lu' r'icu cd as constrained
and rcason-bound, the carlv studics on allstraction br' \Ion-
drian. \'an Docsberg. an.l ,,ihcrs arc ertrcmclv hclpful recortls
of thc effort to conncct thc visual expcricncc u'ith clescriptive
phenomena ancl to sugqcst that scns<lrl' rcsponsc and visual
perception havc common, unirersal fcaturcs. An undcrstand-
ing of visual phcnomcna is esscntial if u'c are t<l makc scnsory
response an integral and conscious part of dcsign.

Visual phenomena arc in <lnc scnsc thc reflcction of the cre-
ative instinct. -lhev 

indicatc thc unitlucncss of signature that
makes anv u.ork of art a rcflcction <lf thc artist's special vision.

5. The Garden of Eden is an idealized dream. The deuice of sbifting from
perspectiae space outside to narrati."'e frontal space inside supports tbe ideal
image of the garden uithin.
Gorden of Eden, as illustrated in L'Adano of Andreini, Milan, 1617.

4. Alaar Aalto's sketcbes sbo,*^ the spatial gesture frst intended and fnally
achieoed in bis architecture.
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In an1 work of Art tbe prirnary medium is cast into a formal pat-
tern, arud there are analogies between patterns in unlike media, for
spatial confgurations can ap?ear in literature as well as in painting
or architecture. 'lbnryson, 

for instance, gains "distance" by present-

ing minute details in his dacriptiae foreground and leaaing his

backgrounds dim, aast, glimmering. So also, rhythm is one of the

techni4ues of a stlle in either music, architecture, painting, pletry
or sculpture; a ?attern 0r recurrence that is, b1 analog), similar in
a minuet, a rococo panel, a painting b1 Falconet. 'l'he tempo of this

stlk is kindred; and tempo is one deaice to make sculptural accent.

81 contrast, tbe rhythm is very different in the stlle to which belong

the pollchoral music by Gio,uanni Gabrieli, Saint Peter's in Rome,

Ruben's painting, "Paradise Lost", and Bernini's statue of Saint
Tbresa. Eaen in literary "for*" there are changing laws of composi-

tion governing the sequence, deaelopment and mode of statement or
re?resentatizn. A poem fu Pope is not composed on the same formal
principles 0s a poem b1 Suinburne.

'fhe relation of an artist\ subject with his style is "elastic." His
style is his language and if this language does not allow him to say

eoerytbing, it allows him to say what he chooses to sa1. 'lb this de-

gree stlle is both "oision and design."'lbchnique is nlt merely a
tecbnical feat: if it is a wa1 of repruenting uhat is seen or experi-
enced, then it inaolves the whole cultural and social world that in-

fuences the artist t0 try to re?resent reality as he does. If style is a

mode of repraentation, yt tbe artist is bound to re?resent tbe kind
of world in wbich he liaes, to which he belongs. 'l'herefore not all

kinds of style are aaailable at an1 giaen time, since a stlle is modi-

ftd bl the artist's own aision, and his aision, in turn, by the world
he inhabits. Vision has its own history.'l'here are "period" stlles,
period techniques, period angles of approach, periods of history.'

'lhe notion of "visual history" is different from that of "pe-
riod historv" and may be considered separatelv from it. One
can make a distinction bctwecn litcral and stvlistic principles
in terms of Gibson's descriptions of the dual nature of visual
perception. Visual literacv as the result of consciouslv "seeing"
the literal charactcr of an image and understanding the phe-
nomena is of param<)unt importance to thc notion of visual
consciousness. Fbr the artist, visual phcnomena and tcchnique
are quite different means of expressing thc litcral naturc of an
obiect. 'lhc artist's techniquc mav be defined as the wav he
organizes his material to create thc intcnded visual effect, and
visual phenomena may be considered thc "facts" or "cvents" in
the organization of material that illuminate the sensual cffect of
the image. Phenomena then must be considercd separatelv
from issues of subiect and period stvle and must be linked
to what Svpher calls "visual historv" rather than to "period
historv".

'lhe complex interplav bctwcen phenomcna is the source of
meaning and sparks the emotivc cffect of thc image . If a suc-
cessful work of art or architecture is onc that gives "plcasure"
and if we are curious about u,hv and how it pleases, then we

,

(u:

I^\

6. Borromini drew tofnd and reveal tbe intended spatial experience. Line is a
search for wbat the eye will see in the real space. His interest is distorted
perspectiae and extended ,Lista and are read in tbe literal pattern 0f tbe
drawing.

Francesco Borromini, drawingsfor afountainfor the Oratlrio di S. Filippo
Neri, Rome, c. 1640.
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should become familiar u'ith hor.l'r'isual phenomena affect sen-

sory response to the image. A most effective means of studv in
the arts is drar.r,ing, the timeless tool of all concerned rvith the
visual u,orld. Drarving as a means to architectural design lost
its primarv position in the schools and in the profession during
the mid-tu'entieth centurv and became dissociated from the r-i-
sual pleasure of the built object. Although it has enioved a re-
surgence recentlv in architecture, there seems to be little er-i-

dence that the link has been reaffirmed as essential and that
drawing has brought the architect closcr again to visual his-
torl'. Most modern architectural drall,'ing suggests a depen-
dence upon historic period stvle and a borrowing of images.

Like recent theorv the drau'ing, rather than brineing one

closer to the pleasure intended, to the spirit or feeling of the
visual experience, has tended to further remove the obiect
from the possibilitv of reconciliation of "sensibilities".

If we agree rvith Svpher that for the artist style serves as the
s)'ntax of consciousness, then for the architect a drar.ving be-
comes more than a signifier of representative or svmbolic infor-
mation and should reveal the personal sensual and emotive in-
sight of the artist. This indeed mav suggest that therc are t\l,o
tvpes of dra"ving, but more importantlv it suggests two ways
of reading. 'lhe one \\.'e are familiar with convevs real infbrma-
tion about the built obiect, schematic information as opposcd
to literal. Scaled plan, eler,ation, and section drawings offcr
a familiar representative content ,-et are seldom read or seen

as an expressive pattern that indicates attitudes torv'ard spa-
tial depth, motion, rhvthm, and so on. The earlv intuitir-e
sketches are more often thought to reveal feelings about these
things. These notations carrv the seed of sensual insight, re-
vealing the phenomena that mav orchestrate the visual experi-
ence of the building. Alvar Aalto's line sketches echo the feel-
ing for movement and shape that uniquelv- characterizes his
work. These early sketches are found in the final rvork. 'lhere

is a conscious building and ioining of line and element, for in
each drawing, including the measured works, plans and eleva-
tions, is a link between the sensual idea and the placement of
the physical parts to make an inclusive whole. Similarlr,', Bor-
romini's drar.vings reveal the intentional distortion of perspec-
tive and unique selection of station point found in his built
works.

Much of the drawing presently published by architects mis-
ses this critical point. \['e are seeing an abundance ofarchitecr's
drawings published as objects, as complete, final, static im-
ages, pumped up collages of borrowed references devoid of
personality and revealing an often empty visual instinct.
Rather we must look to drawing in architecture as the means of
illuminating a feeling about the thing, as a rvav of making sen-
sations conscious and of discovering the essential phenomena
that will build the perceptual theme. We are frequentlv blind
to our own drawings, failing to see the visual clues in the pat-
tern. Recognizing and reading the dual nature ofdrarvings is as

much a part of learning to draw as rendering the work. Seldom
is the drawn work interpreted or, for that matter, conceived as

an abstraction indicating the building's phenomenal intent.
This failure is invariably the building's loss, as the drawing is
the first means of illuminating the perceptual experience in-
tended for the finished r.vork. 'fhe failure to make explicit the
sensual intent is a failure of the architect's capacity to abstract
and until very recentl)', contemporary drawing acutely illus-
trated this lack. A reawakened interest in the drawing is a

promising start to "seeing" architecture again as Morris's pur-
veyor of pleasure.

7. The drawing is not intended t0 suggest a deep spatial aista but a sequence of
eoents making a perspectioe drawing useless. The author\ spatial inaention
illustrates the cbarn and uariation of tbe journey.

G. Monticulo, plan of Vicenza, duail sbowing tbe Churcb of Monte Berico,
the Arch leading to tbe steps, L'Arco delk Scalette, and the Rotunda.
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I{otes
1. IVilliam \{orris, I/e Aims of Art (London: Office of the (lommonrveal,

1877), p. 6.
2. Ibid., p. 10.

, 3. \Vvlie Svphel Four Stages of Renaissance St1le,'fransformatilns i,l Art and
Literature 140(t-17001\leu York: Doubleda_r. lgti), p. s.

- - -1. Carter Ratcliff, Joseph Cornell. .llecbanic ol the lneffable (\eu \i,rL:
\l()\l \ Publicarions, I(r80i. p. tt).

5. In this discussion, I use the rvord "phenomenon" as defined in \\'ebster's:
".,\ fact or evenr in the changing perceptible forms as distinguished from the
permane-nt 'essences' of things, as contrasted w,ith their true or ideal being-an
object of sense perceprion as distinguished from ultimate realitr'.,' I mafe the
distinction in order not to confuse mv interpretation of visual phenomena u,ith
the_more complex one found in I Iusserlian philosophv', r.vhich attempts to de-
scribe the formal structure of phenomena in terms of material essences re-
vealed in pure acts of intuition.

6. Svpher, p. 10.

7. Ibid., p. 13.

Gilbert Cass is an assistafit professzr ofarchitecture at tbe Lrniaersitl of
Pennsllrtania. He is an architect and a painter, and has had seperal
exhibitions of paintings in both Philadelphia and New York.
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tbe place for a small bouse. Thqy sbou tbe importance of uindou and shape as

tbe-y e,uol'"-ed through studies of the surroundings, 'l'he uindou as tbe means for ,.
directinglhee!et0themultipleuaysofseeingthesettingandofetperiencing
the uariable light euh'ed from tbese studies that inagined the etperience
intuded.
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l. Kasimir S. Maleaih, Suprematist Painting, l9l5
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ASPECTS OF SPATIAL FORA/I AND PERCEPTUAL
PSYCHOLOGY IN THE RINE, OF THE,
RATIONALIST I{OVEI,IENT IN SOVIET
ARCHITECf'URE IN THE, I92OS

.Anatole Senkevitch, Jr.
Cornell Universitv

\-ER TtI[- \'E,\RS DIFI.ITREYI''|HF-ORIES Ol'
PERCEP'l'lO\ have inspircd various conccptions of
architectural ftrrm and space. 'I'hc psvchological the-

rrrv of "empathr." (Einfiihlung), u,hich proved influential in the
last part of the ninetcenth centur\', maintained that the ob-
server "feels into" a pcrceir-ed form the prdssure of the u'eight,
<lr force of grar-in', that the form must resist. 'fhus, thc r-isual
cffects of that pressurc, u'hich u'ere believed t<l correspond t<r

the obsen'er's olr-n phvsical state and bodilv movements, \\'erc
often insinuated in thc design of forceful architectural forms.,
'['he ensuing concept of a free and dynamic space that evolr-ed
in modern architecture in the earll' tu,cntieth centurv \r'as
stinrulated bv psvchological invcstigations inro thc phenomc-
non of space percepti<ln, involr-ing the pcrception not of space
per se but of obfects in their spatial relationships to each other
and to the obsen'er.' '[-hc Froebel kindergarten "gifrs," adapt-
ing psvchological principles to hclp the child bccome au'are of
and perceive the visible u'orld of obiects, helped train Frank
I-lovd \\iieht to think in three-dimensional tcrms abour forms
in space.' Concepts of basic design formulatcc'l bv the Bauhaus
masters also dres' appreciablv from theories <lf psr-chologr',
particularlv Gestalt theories of perccption. \\alter Gropius
maintained in 19.17 that he had long bcen concerned u'ith the
psvchological problems connected u'ith thc perception of ar-
chitectural form and space. "I consider these psvchological
problems as basic and primarr..," he rcmarkcd, "rvhereas the
technical components of design are our intellectual auxiliaries
to realize the intangible through the tangible.",

Substantiallv the same vicrvpoint had been adr-anced in thc
1920s bv the Rationalisr movement in Sor.ict avant-garde archi-
tecture. -lhe 

achievements of this movemcnt har-e long been
eclipsed in the \\'est bv the inrense inrerest in Constructir-ism,
the other maior trend in Soviet avant-gardc architecture of the
period, u.hich frequentlv has been misconstrued as encom-
passing the u'hole of modern Sor,iet architecrure.' 'fhe Soviet
Rationalists promulgated a distinctive theorv of dvnamic spa-
tial form in modern architecture, one rvhose salient tenets \r'ere
extracted from contemporarv modern art and rationalized bv
principles of perceptual psvchologr,'. 'lhe purpose of this e ssai'
is to illuminate this little known theory and to elucidate the re-
lationships and influences of maior historical and theoretical
factors in its development.

-lhe 
Rationalist movement obtained its primarv theoretical

irnpetus and name from the innate theorv of a "rational" archi-
tecure postulated bv Nikolai -\. Ladovikr' (lu8l-1941), in col-
laboration u'ith \-ladimir F. Krinskv (1890-1971) and Nikolai \.

:lspects of Form in Rationalit Arcbitecture I 79

Dokuchaer' (1891-19+4). In his onlv cxplicit published defini-
tion of a rational architecture, Ladovskr' \{'rote:

Architectural rationalism is predicted on economic principles.f ust

as is technical rationalism. 'l'he dffirence betueen them stemsfrom
the fact tbat technical rationalism represents the economy of labor
and material in the creation of an expedient structure, ubile archi-
tectural rationalism represents the economy of prychic energy in tbe

perceptiz,t of the spatial and functional aspects of a building. 'l'he

rytthesis of thue tuo rationalisms in o single structure, tben, co,t-

stitutes a rational arcbitectufe."
A rational architecture, for Ladovskv and the Rationalists,

\vas one capable both o[ creating a homogcncous image of a vi-
suallv ordered spatial cxperience and of communicating thc
prominent aspects of that experience to the obserr-cr through
an erpressive vocabularv of architectural elcments svstcma-
tized bv principles of perceptual psvchologr'. Ladovski' main-
tained that prerevolutionarv architects, in concocting their de-
signs out of the vocabularv of past srvlcs, had conceived of
buildings not as spatial environments but as merc trappings of
archaic forms and details. \{odcrn archirecture, he believed,
had to reassert thc precminence of thc spatial environment bv
creating a suitable ne$' language of architecture capable of ar-
ticulating the emerging Rationalist conceprion of dvnamic spa-
tial form. The Rationalist doctrine consrirures the elaboration
of fust such a language.

In creating such a language, Ladovskv and the Rationalists
focused on the problem of visualizins in vivid rerms rhe salient
aspects of their architectural thought. '['heir conception of spa-
tial form u'as translated through the process of composition
into meaningful images that u'ere made up of discrete elemenrs
encompassing the rational neu- r'isual language devised ex-
presslv for the purpose. Space and mass were conceived as the
basic elements of this ner.v language . A neu. morphologv and
svntax u,ere developed to facilitate the rational organization of
these elements into an ordered architcctural form. A nerv
mode of composition u'as formulated to express the Rationalist
conception of spatial form and erperience, and to communicate
these fullv to the observer. Such an approach to composition
rvas intended to help rhe observer perceive, in moving through
and around a complex of spaces and masses, not onlr. that each
design element is integrallv related to rhe one rhar precedes and
follows it, but that everv one of these elements contributes in a

coordinated manncr to a concepr of the u'hole. 'fhe principal
aim of the neu, language devised bv the Rationalists \r'as to ar-
ticulate the expressive qualities of both the form itself and its
encompassing spatial environment in a u,av that is visuallv lu-
cid and percepiuallv clear. 

-lo 
verif_r. the essential aspecis of

their new lanfuage, the Rationalists sought to investigate the
human reaction to spatial forms and relationships that distin-
guishes harmonv from cacophon\,, makes the observer prefer
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certain aspccts of frrrm to others, and fhcilitates thc observer's
orientation to form and its spatial environmcnr. (llarification of
this psvchological responsc to form ancl spacc was obtained
by consulting thc latcst experimental finclings in pcrceprual
psvchologr'.

'fhc Rationalists firll<lu'cd a complex but fascinatinq rourc in
arriving at their particular conception of spatial fbrn.r, penetrat-
ing to the core of inn<lvatiYc dcYelopments in conremporarr'
Sovict and \l'estern avant-garde art. -I'hat routc commenced
with Ladovskv's and Krinskv's work in 1919-20 lvithin the so-
called (lommission firr Painterlv-Sculptural-Architecrural
Svnthesis (ZHIVSKULP'IARKH), a small sroup of artists
and architects dedicatcd to frrrmulating an architecronic svn-
thesis of the spatial arts. 'l'he focus of thesc initial explorations
of modern art for mcans of articulating spatial firrm u-as sharp-
ened in l92l at the Institute of Artistic (lulturc (INKHUK),
rvhere Ladovsk\,, Krinskr,, and Dokuchao' amplified their
basic notions of design funclamentals. ,\t thc samc time, ref'er-
encc to contemporarv cxpcrimental findings in perceptual psr'-
chologv at the Han'ard Psvchological latxrratorv cnabled the
Rationalists to devel<lp an obiectivc framcu'ork of furmal prin-
ciplcs for organizing thc clcments of their ncu clesign r-ocatru-
larl' into a dvnamic architcctural u'holc. 'l'hc facts of percep-
tual psvchologv were emplovcd not as dcterminants of a stvle ,

but as a principle fbr organizing the desien process and cul-
tivating in the dcsigncr a dynamic threc-clirr'rcnsional manncr
of conceiving architectural form and space. 'l'hc results of all
these efforts culminatetl in the basic dcsign course that La-
dovskv der-eloped at thc Hiqhcr Artistic-lbchnical Studios
(\'KI IU-|EI'IAS) bceinning in 1920. Hcrc, thc basic Rational-
ist concepts of dvnamic spatial form u,'ere applied, tested, and
rcfined within the cxacting framervork of a comprehensive pro-
gram for teaching thc nclr' principles anc'l mcthods of architcc-
tural design. All thesc varicd activitics provcd vital cxcursions
in u'hich the Rationalists constantlv developed neu' ideas on
their route to the conquest of a dvnamic nc\\' conception of
spatial form. It is onh' in the larger cumulativc contert of thc
concepts that Ladovskl' anc'l his colleagucs aclvancecl and from
rvhich thev borrorved along the u,av that thc cssential content
and historical significancc of thc Rationalist tloctrinc can bc
propcrlv understood.

The C orurnission of Painterll -Sculpt ural-
Architectural Syt hesis ( ZH IV S KLr LPT|IRKH ) :
Conceptual Beginnings
Established in May 1919, ZLIIYSKULP1,\RKH proved the
cradle of the Rationalist movement in Soviet architecture. 'lhe
commission, a small group of seven architccts, t\\'o paintcrs,
and a sculptor, aimcd at exploring the latest developments in
avant-garde art in search of means to achieve a svnthctic spatial
art form. Through thesc efforts, Ladovskv ancl Krinskr', both
members of the group, first discovered neu. dr.namic elements
of form and space, the relationships betu,ecn thcm and their
perceptual effects. It was here also that Lacl<lvskr' first voiced
his fundamental belief that architecturc \r,as thc art of space.
"Space, not stone, is thc material of architccturc," he pro-
claimed in 1920. "lt is in space that thc soaring u-onders of
modernity will be built bv art plus the intcllcct."-

I-adovsky's earlv emphasis on intellect \\'rls characteristic
both of thc man and of thc thcory of architccturc that gave rise
to thc Rationalist movemcnt. In his feu, thcoretical u,ritings
and scant publications of the period, Laclrvskv appears as a

disciplined thinker u'ho assimilated leadinq currcnrs of esthetic

and intellectual th<lught rvithout unduc cxcursions into uto-
pian flights of fancl'. Krinsky recalled that, from the outsct,
Ladovsky had "conducted himsclf in a very calm and civil
manner" and possesscd a "highlv rational turn of mind that
put a specific stamp on his \r'ork," u'hich "proceeded to a far
grcater degree fiom intellect than from cmotion."'

'fhe idea of synthcsis held bi' the mcmbers of ZHI\'-
SKULPTARKII involved somethins morc than merelv com-
bining architccturc and monumental urlrks of painting and
sculpture. As Krinskv put it, thev conccivcd of

. '. . a certain new form of art arising, {ts u)e thought, out of the

traditional arts of painting, sculpture, and architecture and absorb-

ing ,*-ithin itself all the latest achiet'ements and formul qualities of
cznstructizr, plastic mot-ement, and color. 'l'his, simply speaking,

uas the neu architecture frtr us architects, breaking uith styliza-
tion, becoming rooted in a ne'*^ building technologl, and possessing

new plastic and chromutic qualities. But such an architecture did
not let exist, and therefore had to be sought out througb a difficult

?rocess of exploration."
'lhat proccss focusccl on the latest achievcmcnts in avant-

garde art in search <lf fundamentallv ncu' principles of abstract
spatial form. At this stage, hou'eveq it u'as still essentiallv a

painterly approach to filrm, insofhr as thcsc principles \\,ere cx-
tracted primarilv from notions of constructing sparial form that
had been advanced in rnodern painting. 'Itr be sure, thcir at-
tention rvas focuscd on those aspects u,ith clcar implications
f<rr architecture. "Our attitude to such painting," Krinskv
explained, \\'as that "u'c clid not scc, nor u'ished to see, an\'-
thing in it other than the material embodiment of composition,
rvhich \r-e somctimcs called 'construction,' i.c., thc dcfinite
construction of form and chromatic mass concentrating rvithin
themselves in a condensecl and clearlv erpressed form thc ma-
tcrial qualities of thc obiective u,orld." "'

'fhe initial tramc of rcference firr thcsc cxplorarions r.vas

supplied bv the analvtical phase of (lubism, u'hich had origi-
natcd around 1909 rvith the lr'ork of Pablo Picasso and Georges
Braque. Cubism appealed to the Rationalists at this juncture
"trecause of its dvnamics and simplicitv of geometrical forms,
their spontaneous juxtapositions ancl contrasts."" 'I'he Ra-
tionalists first discovered the use of thc intcrpenetrating plane
as a device for crcating a dvnamic multidimensional spacc in
the Cubist rendering of simplified shapcs as an aggregate of
overlapping plancs. Fiom the Cubist tcchnique of depicting
objects as though sccn simultaneouslv from several points <lf
vicu. and thus superscding convcntional pcrspcctive, thev also
gleaned the artistic implications of the concept of space-timc.
(lubism thus playccl a r.'ital role, as Krinskv put it, in "cleans-
ing and cultivating our sense of vision." llrrvcvcr, it rvas thc
subsequent experimcnts of contemp<lrarv Sor,iet avant-garde
artists, moving from the Cubist fragn.rcntcd represcntation
of obiects into the rcalm of totallv nonobiective art, that pro-
vided the grist firr Ladovskr.-'s and Krinskr"s experimcnrs at
ZH I VSKU LP'|A RKH. Kasimir \{alo'ich's Suprematism and
L,l Lissitzky's Prouns, which amplificcl thc Cubist measures f<rr

portraving a dynamic multidimensional space, suggestcd scpa-
rate al'enues for manipulating and heightening the spatial cf-
fects of abstract form, as did .,\lexander Rodchenko's spatial
compositions u'ith linc and plane.

In his Suprematist art, Ilalevich, likc the Cubists rvho in-
spired him, sought to return to the purc means of exprcssion
afforded by pristine elements of form, shapes such as squares,
rectangles, circlcs, and triangles (Fig. l). Unlike the Cubists,
however, he reduccd the number of elcments, increased their
size, and eliminatcd all traces of represcntation, creating purelv



n()nobiective compositions. In addition, he aimed f<rr a visual
equilibrium benleen the solids and r-oids created u'ith these

elements, therebv achieving a deepcr ancl more pou'crful sense

ol'pictorial space. In his "planite" drau'ings, the intcrsecting
and overlapping rectilinear elements heightened the sense of
space u'hilc virtuallv eliminating anv evident links to paintinq
as such (Fie. 2).''

\Ialevich's art helped thc Rationalists appreciate thc percep-
tual pou,er of simple unembellished forms. It must have indi-
cated as u'ell the virtuallv inerhaustiblc possibilitics for com-
bining these forms in exprcssive, dvnamic compositi<tns that
evoke a concomitant sensc of space. Its immcdiate implications
for architecture, hou'ever, \\'ere developed not so much br'
Malevich's subsequent "architectons" as by the Prouns of El
Lissitzkr', *,hich emerged as a logical consequence of his u'ork
rvith l4alevich at Vitebsk in l9l9-1921."
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'Irained as an architcct, Lissitzki' had conccivccl of his
Prouns as a distinctive formal rcalm, r "station on thc \\'ay to
building a nc\\' fbrm," proceedine fiom paintinq to architec-
turc.'* His Prouns wcrc thrce-dimensi<lnal elements in an es-

sentiallv Suprcmatist svstcm of spatial composition (lig. l).
Unlike Ilalevich, hou'ever, I-issitzkv conveved erplicit spatial
depth bv rendcring his firrms as actual three-dimensional en-
tities, imbuing them u'ith architcctonic clarin'. In acldition, the
various elemcnts in Lissitzkr''s comp<lsitions not <lnlv move
backu'ard ancl foru'ard in rclation to thc vieu'cr, as do those
in \lalevich's Suprematist paintings, but implv movcmcnt in
all possiblc directions, al<lng a congkrmerate of rclatcd axial
svstems as u'ell. -lhus, Lissitzkv u'as not seekinq to represent
bodies at rcst, but rathcr to convev a dvnamic intcrplav of
movements in diffcrent dircctions, suegcsting a dvnamic con-
cept of kinetic form and spacc.''
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2. Kasimir S. Maledch, Suprematist Architectural Drawing, l9l7 3. El (Lazar M.) Lissitz@, Proan 1A, Bridge, l9l9
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Equally significant were the abstract compositions cxccured
bv- Alexander Rodchcnko betu,een 1918 and his ass<rciation
u,ith ZHIVSKULP'IARKII. Rodchenko's u'ork, though in-
spired bv that of ,\lalo'ich and othcrs, had evolved along an
independent and innovative course.'n In the rvork produced
just prior to his ZHIVSKULPTARKII period, Rodchenko
succecded in creating a svstem of pictorial construction in
lvhich thc process of manipulating elcmcnts, rarher than the
shapes themselves, bccame the focus of perceptual activi$.
(Fig. a). While Rodchcnko, like N'lalo'ich, used such primarv
shapes as the triangle, square, circle, and [ine, his composi-
tions created a morc dcfinite imprcssion of being constructed
rather than composed. Oorrespondinglr', he achio'cd a more
vivid suggestion of pictorial space through the livelv manipula-
tion of line and planc, an cffect that also differs fiom the one
Lissitzky obtained in his Prouns. Flach line, in itself, ncither
carried anv particular csrhetic impact nrlr implied anv pictorial
space. And yet spatial effccts of considcrable pou'er and elab-
oration u'ere achieved through the intcraction of lines to create
transparent planes posscssing visual densit\', scale, and tangi-
ble spatial definition. Il.odchenko's cnthusiasm for lincar com-
position, spatial consrruction, and architecture led to his par-
ticipation in the work of ZI{IVSKUI-P'|ARK[I, n,here his
designs created a neu' r'arictv of three-climensional exprcssion
bv proiecting his line and piane compositions inro a more lit-
eral architcctonic realm, as indicated bv his design for a "build-
ing" (Fig. 5).

A significant common thread of innovatir,e space rcpresen-
tation runs though thesc tendencies in S<lr.ict avant-garcle art.
Bv reducing plastic form to thc most clcmentarv shapcs, ther.
reestablished the primarv construcrive clements of spatial form
that the Rationalists adapted to thcir purpose. Bv thcir use of
the diagonal axis, contravcning the accepted horizontal-vcrtical
ordering of pictorial and litcral space, thcy revealed a porvcrful
device for creating dvnamic sparial compositions. \\'hilc the el-
emental shapes facilitated the juxtaposition of pattcrns and
thus opcnlv manifested the visual srresscs and strains produced
by the dynamic suspcnsion of elemcnts txrth in the background
space ancl in the void that absorbed thcm, the use of the di-
agonal axis scrr.ed to heighten still firther the dvnamic ten-
sion of the spatial rvholc. Nor n ere thc implibations of 'lhtlin's
"counter-reliefs," or actual constructions of "real obiects in real
space" overlooked; thesc, horvever, rvill be considcred bclow in
the context of the Rationalists' movc toward the design and
construction of ot,ertlv thrcc-dimensional spatial forms.-fhe initial thrust of Ladovskr"s cxpeiimenrs ar ZHI\'-
SKULP'|ARKH u.'as aimed at erploring rhe combination of
space and volume as thc contcnt ofthe ncu'architecturc. A sc-
ries of experimental dcsigns fcrr the "-Iemple for the Oongrega-
tion of Pcoplcs," modelccl on rhe l.iench and tsclgian "Maison
du Peuplc" idea, explored the space-r'olume relati<lnships of
pristinc geometrical rolumes such as parallelopipcds, sphcres,
cvlinders, cones, and pvramids in fbrms shaped ltv isolation,
combination, coordination, or subordination. Evident in these
exerciscs was a conscious effbrt to crcate not onlv a definite
form o/ space, but at the same time a definite form ill space.
One of his designs featured an undulatine, graduallv tapering
stack of truncated vcllumes, corbclled out one on top of the
other ancl crorvned bv a conical spire, rising from a broad base
(Fig. 6). Another design involved more complex multitiered
groupings of pristine geometrical volumes, appearing to be
at once autonomous and subsidian' elements of thc u'hole,
thrusting dramaticallv into the skr' (Fig. 7). Thesc cxercises,
focused on exploring the elemenrarv aspecrs of r.olumctric
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4. Alexander M. Rodcbenktt, Neus Kiosk, t9t9
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5. Nikolai A. Ladoasky, Expreimental project for tbe "Tbnple for Tbe Con-
gregation of Peopks ," l9l9 .
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form, recall the visionarv designs of the (icrman F.xpressionist
Hermann Finsterlin, r.vhich likcwise had arrangcd basic shapes
into various utopian building $'pes rvith a fantastic imagcrr. all
their ou'n.'' Dcspitc their distortions of building form and
seeming lack of architectural tangibilitli Ladovskr''s srudies,
like F insterlin's, suggest a thoughtful ancl consistcnr arrcnrpr r()
cxplore means of imbuing architecture r.l'ith a clvnamic neu,
richness of form. Parenthcticallr.., I-adovskr"s approach in this
serics of experimental clesigns is rcminiscent of the notion of
integrated space and volume as the basis of all architccture
that, as Paul Zucker has pointed out, hacl bccn pursucd in Gcr-
manv at the turn of thc ccnturl', inspired br, I lilde brand's con-
ception of space.''

-fhe ZIIIVSKULP'|ARKH cxperimcntal dcsigns, hou'-
ever, tcndcd to concentrate lcss on the articulation of xrlume
than on the manipulations of planes as thc principal element
for constructing space, rccalling Rodchenko's approach. It
doubtless rvas herc that l-adovskv first crvstallized his concep-
tion of architectural f<rrm not as a closed, monolithic volume
but as a dynamic scrics of lavcrcd, interpenctrating planes, as

shor.l'n in another of his designs fbr the "-lcmple for thc Con-
gregation of Pcoplcs" (Fig. 8). -l'his 

proiect still shou's un-
mistakable traces of Cubist influence in renciering u'hat is still
essentially a two-dimcnsional composition of an apparcnt
thrcc-dimensional form. "' Rodchenko's project for a "building"
(Fig. 5), reveals a more o\-ert sensc of "built" firrm.

'lhe rvorks of thc mcmbcrs of ZHIVSKULP'll\RKH u'ere
shou,n as a group at the "Nineteenth State F}hibition" in
Moscorv in the summcr of 1920. '['hcv constitutcd, as Krinskv
later remarked, "preliminary sketches and studies of nerv

building tvpes" that u'ere "not so much actual projects as

quests for nerv means of expression in architecture." In that
sense, thev proved to be the initial crr,'stallizirtion of a dis-
tinctlr. Rationalist esthetic sensibilitr':

I\ing to free ourselca from traditional architectural paradigms
and striving t0 0aerc0nxe them cctmplete\, we sought a ?enetrating,
dlnamic expression of modernitl, one penneated witb the spirit of
struggle. We did not del.oe into the detaik of actual\ realizing tbese

projects, as our task la1 elseuhere: t0 clunter the survir:ing outlited

forms uith a search for the new, e,"-en if it uere t0 assume the form
of a graphicafu delineated declaration."'
Ladovsky's project of 1920 for a communal house suggests a

more explicit manipulation of the architectural envelope to en-
closc habitablc spacc, proposing a multi-storv building rvith
rooms arranged around a central hall (Figs. 9-10). The com-
plex, dvnamic aspects of this design florv out of the iuxtaposi-
tion of a skewed rectilinear plan and the erternal composition
of irregular parallelopipcds, crorvncd br. soaring cantilevered
proiections rvhich recall the conical spires surmounting La-
dor,sk\.'s carlicr volumetric compositions. Ladclvskr"s approach
appears liberated from literal references to Cubist painterlv
techniquc and rccalls Rodchcnko's manipulation of plancs to
establish the apparent boundaries of spatial lbrm.

Hov'o,cr schematic thc dcsigns, the ZHIVSKUI,PIARKH
phase of Ladovsky's and Krinskr.'s u.ork confirms that, from
their studies of the articulation of spatial fbrm in modern art
they succeeded in deriving vital elements for a dvnamic new
language of architecture. 'lhc Rationalists u,ould sharpcn and
refine the basis aspects of this ner.l language in their work
At INKHUK.

8. Nikolai A. Ladoosky, Experimental project for tbe "hmple for the Con-
gregation of Peoples," 1919.
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The Institute 0f Artktic Culture (lliKHL'K):
'fbeoretical Consolidation
Organized in -\lav 1920 under thc aegis of thc Finc -,\rts Dc-
partment in thc Commissariat of Enlightenmcnt, I\KHUK
r:merged as ir kev centcr u'here the theoretical undcrpinnines of
the leadinq currents in Soviet irvant-gardc art \\'crc developccl.
During this rclatir-elv brief but fcrtilc period, the uork of IN-
KIIUK r-acillatcd ltenlcen the fractious cxrremcs of "purc"
and "applied" csthetic and ideological tcnclencies. One cxrrcmc
u,as markcd bv thc initial phase of activitv undcr \irsilr. Kan-
rlinskl', u'ho conccivecl <lf iNKtlUK as a research insiitution
for analvz-ing various aspects of the fundamentals of artistic
creation and relirting thcm to thc human psr.chic erpcriencc.
At the other cxtreme st<lod the proponents <lf a "prclductir.c"
art, u'hose rejection of "casel art" and adr.ocact' of the crcation
of sociallv useful obiects led to the risc of (lonsiructir-ism in the
fall of 1921. Nestled in betu'cen thesc t'wo extremcs u.:rs ir dis-
crete phasc of development, u'hich $'as not (lonstructir.ist in
either content or orientation, that emergecl in opposition to
Kandinskr''s mctaphvsical approach. 'lhis phasc, irith its pr<>
mulgation of the so-called "obfcctivc mcrhod" frrr analviing
art, supplied the basic frameu'ork u'ithin u-hich thc Itationalisi
nucleus at INKI IUK conductcd its u'ork.
'l'he Kandinsky Period

As the institute's lirsr prcsidcnt, Kandinskv developed a com_
prehensivc program fbr its proposed activitr.. His prcamblc to
the program announccd: "'I'he purpose of thc ,,uik uf the In_
stitute of .'\rtistic (lulturc is thc science of rcsearching analvt_
icallv and svntheticallr. thc fundamenral clcmcnts boih of ihe
individual arts and of art as a w'hole.',,, 'l-he program pro_
posed conclucting theoretical rcsearch int<l the -..n, peculiar
to painting, sculpturc, architccture, music, clancc, ancl poctrr..
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9-10. \'ikolai rl. Ladotsky, Experimettal projut.for a Crmmanal llouse, 1920.
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-lhis 
analvsis was to be conductecl "in tcrms of ascertaining thc

reflecti<ln of thc means of art in the emoti<lnal expcricnce of the
person pcrceir-ing it, i.c., in his psvche." 

-lhc 
scope of this

analr.sis \\,as to encompass invcstiqations into not onlv fbnnal
elemcnts pcr se, but also the psvchol<lgical factors operatinq in

man's perccption of these clcmcnts in the giYen forms of :rrt.
F.mphasis \\'as to tle placecl on analvzing thosc aspects that af-
fcct man's emotional state in pcrceiving art, that bring him to a

state of ccstasvr f<rr eramplc. Kanciinskr''s program also pr<>

fessed thc necd to clarifv the role of the subconscious in the
creative process, ancl to devclop a thc<lrr' <lf thc intcrrelatior.r-
ship of the plastic arts (painting, sculpture, architecturc) that
u'ould lead to the creation of a svnthctic, architcctonic, monu-
mental art.

N<ltions of such a svnthetic art, rccalling thosc ac'lvancetl in
ZHIVSKULP'IARKH, u'cre, in truth, ncvcr morc than an-

cillirn' conccrns of eithcr Kanclinskr''s program <lr his art. 'fhe

uork unc'lertaken during the eight months <tf Kandinsk\''s ten-

ure at INKI{UK u'as dominatecl llv his cicsire to crplore the

rhl'thmic and psvchic itssociations bcnvcen painting and the

"timc arts" of music, clancc, and prlctrr'' as a \\:a\' <lf rationaliz--

ing his personal conccption of thc ultimate svnthctic monu-

mental art. 'fhough Kandinskv latcr incorporatcd these highlr'
original icleas into his tcaching methocls at thc Bauhaus, thcv

provcd too tangential to pret'ailinq thcorctical impulscs and

intercsts to constitute the singular clircction of theorctical in-

quirv at INKHUK.
I)isturbed bv Kandinskr''s virtual elimination of sculpture

and architccturc fiom consicleration ancl clistrcssetl tlv the sutl-

icctive cast of his psvchol<lgical mcthocl, a number of IN-
Kf IUK mcmbcrs rallied arouncl Rtx'lchcnko in opposition to

Kanclinskv's approach. In thc fall of 1920 thev irdvancecl irn

"oblcctivc methocl" ftlr analvz.ing art and cstablishecl iln au-

tonomous \\brking (iroup of Obiectivc -\nah'sis to countcr

Kandinskv's group. In Januarl' o[ the ftrllouing t'car, nine

nerv members were rotcd into the institute, including Nikolai
Ladovskv and Vladimir Krinskr'. A proposal calling frrr adop-

tion of the "obiective method" \l'as put fbru'ard. Kandinskr''s

facti<ln, no\\./ a minoritv, was outvoted and lcft the institutc."
Although Kandinskr''s call fbr scientificalll' based rcsearch

into the formal means of art and into the psvchol<lgical aspects

of human perception \\'crc consonant rvith gencral Rationalist

intentions, its reu'orking in the ncrt phase of INKIIUK's ac-

tivitv proviclcd a more congenial paracligm f<rr the Rationalist

doctrine.

'l'he "Objectiae" Reaction.

In the lr'ake of Kandinskv's dcparture, the \\brking Group
of Obiective Analvsis ltecamc thc conccptuirl nuclcus of IN-
KIIUK, headed bv thc sculptor Aleksci \r' Ilabicho' (1887-

1963). Greatly streamlining Kandinskr"s tcndentious proposal

and discarding its metaphvsical baggagc, Babichev drafted a

new program which sought to transform its nominal scientific

underpinnings into an obiective .framer.vork ftrr the rcscarch

and analvsis of art. In adopting the scientific method, it madc

clear that its aim rvould ti obtectivc analvsis rather than sub-

iective speculation: "Emotional factors (and ethics), as sullicc-

tive causes of onc artistic phenomcnon or another' can bc

incorporated in an obiect of rescarch but cannot be in-

corporated in mcthods of research."" Babicher''s program es-

tablished tw'o basic dircctions for thc institute's u'ork. 
-lhc 

first
stressed theorctical rv'ork, rvhich encompassed thc analvsis of
art and postulations of artistic conccPts and theorics. 'lhc sec-

ond, that of "laboratorv u,ork," inv<llved the tcsting of these
conccpts in actual graphic erpcrimental studies.

One of Batrichcr"s irpparent concerns \r'as to dir-est abstract
form from its overlavs of subiective associations and to assert

its crcdibilifi' as a logical consequcnce of a priori esthetic inten-
tions. "'['here arc in cssencc no abstract fbrms in art," hc cx-
plained. "-I'here arc obiective and nonobiective, but alu,avs

clncrete f<lrms." .\part from arguine against the use of thc tcrm
"abstract" as a slnonvm fbr "nonobiective," Babichcr- main-
tained that an inclination tou'ard abstracticln in art u,as nothing
more than a manifestation of the artist's po\t'er of abstract
thought, exprcssing itself in thc formulation of his artistic con-
cepts. 'l-hus, he concludcd, "u,hat in art is called 'abstract

form' . . . is actuallv concrctizcd conception." r'

Of the r,arious iopics considcrcd at INKIIUK, nonc Pro-
voked greater controversv than thc rlne on "comp<lsition and

construction." 'lhe long debate that unf<rldecl in the sprine of
1921 prccipitated a schism that u'as to lcad to the risc of (lon-

structivist art, and that vcrv likelv proved a source of much
sutrscqucnt contcntion benvecn the Rationalist and thc (lon-

structivist movcments in Sovict architecturc. 'lhc thrust of the

initial stages of thc dcbate focused on conccpts of construction
and composition in art as a u'hole. In time, the frlcus shifted

from painting, u,here construction u'ith real matcrials \\'as not

possible, to thc idca of a svnthctic constructivc art that in-

volved the actual construction of obiects. 'l'hc initial result u'as

that thc nature clf the obiect as such, rather than the manner of
its construction, cmerged as the qucstion tlf primarv conccrn'

leading t<r thc idea of "otriectism" ( t:esbchisn). Accorcling to this

vier.v, an art obiect, r.l'hile it could scrvc a uscful purpose , had

to be conceived as somcthing more than mcrelv a utilitarian
implement. Its design had to evolve as a conscious product of
esthetic intentions over and allove functional ancl technical

considerations. Thc gist of thc "obiect" idca was expressed bv

Lissitzkl', one of its staunch exponents' in an editorial for
thc trilingual iournal, WshchlGegenstandlObjet, that he and Ilr"a

Ilhrenberg had f<runded in Bcrlin in 1922. For us, he wrote,

. . . art is the creation of neu obiects. 'this determines our dedica-

tion to realism, to weight, trt t;olume, and to the earth. But it
sbould in no'q^ay be thought that, b1 objects, we mearx articlesfor

erserydry use. Of course , in utilitarian objects manufactured in fac-
tories-the airplane or the automobile-we see genuine art. But

we do not wish to hatse tbe production of artists litnited t0 util-
iturian objects. An1 organized production-uhether it be ahouse,

a poem, or a painting-is a uscful obicct that drtes not isllate

peoplefron life but helps them organize it.'l'hus, we arefar re-

movedfrom the ?lets uho in their 
'-erse 

propose to quit u^ritinu po-

etry, orfrorn the artists who, with the belp of paintings, proPagan-

dize their rejection of painting. Primitil)e utilitarianism is alien to

ul."
Both the "obiect" idea and the esthetic sensibilities underly-

ing it, paralleling th<lsc that later gave rise to Nikolaus Pevs-

ner's now-famous dictum that "A bicy'cle shcd is a building;
Lincoln Cathedral is a piece of architecture," had already been

reiected by a new maioritv within INKHUK bv the time

Lissitzky's editorial appcarcd. Indecd, it is possible to see the

remarks about painters as a pointed reference to the "5 * 5 :
25" exhibition, held in Moscow in the preceding autumn' in
ll'hich five artists had proclaimed their reicction of easel art and

professed the belief epitomizcd bv \hrvara Stepanova's decla-

ration that "technologv and industrv havc confronted art with
the problem of constructiofl not as a contemplative rcpresenta-

tion, but as an active function.""' 'I'hese artists and others

at INKHUK, r.r.'ho organized the "Productivist" group that



emerged as the conceptual nucleus of Constructivist art, had
also proclaimed themselves to be "against the object." 'lhev
opposed the "object" idea as an impractical and damagine ide-
ologv u'hose categorical rejection of utilitarian utensils as legit-
imate obiects of art u'ould thrvart the critical transition from a
"laboratorv art" to a viable program for an industriallv based
productional design.

Ladovskv and Krinskv u,ere svmpathetic to the "obiect"
idea and especiallv to the method of "objective analvsis"
advanced bv Babichei'. While thev mav r.r.'cll have derivcd
some inspiration from Kandinskv's statement, the Rationalists
adapted Babicher''s program, u,'ith its objective approach to
art, as the basis of their rvork n'ithin the \\brking Group of
Architects at I\KHUK.

'l'be lUorking Group of Architects. E.srablished in \'larch 1921,

the \\brking Group of Architects was one of ser-eral groups,
each one devoted to a separate art form, creatcd u.ithin I\-
KHUK as adiuncts of the \\brking Group of Objective Analr.-
sis. 'fhe architects' group \\'as headed bl' Nikolai Ladovskv
and included Vladimir Krinskv and Nikolai l)okuchaer., as

u,'ell as A. Flfimor', I. Petror', ,na C. Mapu, all of ,,vhom u,erc
members of the Rationalist movement. -lhus, this small bodv
proved simultaneoush' the first organized grouping of modern
Soviet architects and the organizational nucleus of the Ra-
tionalist movement. ln 1923 this nucleus expanded to form
the Association of Neu' Architects, or ASNOVT\, thar like-
r.r'ise u'as organized bv Ladovskr', together u'ith Krinskv and
f)okuchaer'.

The period during u'hich the Rationalisrs u,'erc aci\.e in
their u,orking group at INKHUK, though rather shorr-lived,
appears to have been a fertile one. It u'as here, in the initial
spirited give-and-take of theoretical speculation that perme-
ated INKHUK before the lines rv'ere hardened bv thc stri-
dent, Constructivist-induced schism, that Ladovskv and his
Rationalist colleagues worked to amplifv salient theoretical
concepts.

Emphasizing the need for "the most expeditious der,elop-
nrent of our program," which was adopted in April 1921,

Ladovskv outlined three basic phases of rvork that he and
Dokuchaev had projected for the group. -fhe first involved the
compilation of all existing theories of architecture . 'fhc second
concerned the accumulation of collateral material applicable to
architecture that had been developed in other realms of art, in-
cluding the research undertaken ar ZHIVSKUI-P'IARKH
and currentlv under wav at INKHUK. -fhc third phase, the
crux ofthe effort, rvas to concentrate on "thc elucidation ofour
o\r,n theoretical views on architecture." -lhese three phases
u,ere intended, as Ladovsky put it, to "encompass the past, or
'what was done;' the present, or'what is being done;' and the
future , or 'what should be accomplished' in respect to our the-
oretical substantiation of architecture.""

Adapting the conceptual thrust of Babichev's sratement, the
Rationalist program called for systematic research, based on
the scientific method, into what were deemed the essential ele-
ments of architecture:

I'he group considers the predominant and fundarnental elements of
architecture t0 be: sPace, form, and clnstruction. Acknouledged
as the secondary elements of architecture and acting as its means of
expression are: tnass, weight, color, proportion, motsement, and
rfuthm. Since tbe essence of architectaral solutions leads to the con-

trolled modulation of spatial magnitudes, the problem of space,

which architecture employ as its material, constitutes its most rit-
ical problem."
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The program also stressed the significance of the "psr,'chologv
of the perception through s-hich, in the final analvsis, the
means of architcctural expression register their appeal."

Among the art theories explored in some depth in this pe-
riod rvas the one advanced bv the German sculptor Adolf von
Hildebrand, rvho aimcd at a spatial fusion of sculpture and ar-
chitecture. 'fhe concept of perceptual form and spacc promul-
gated in his important treatise Das Problen der Form (1893) bears
a marked affinitv to the conceptions u.hich the Rationalists
put forth at INKHUK." Dokuchacv referred to Hildebrand's
ideas in his olvn rvritings, and included the Russian translation
of Hildebrand's treatise in the basic readings for his course on
architectural composition; it is conceivable rhat Hildebrand's
r.vork mav have acted as a catah'sr in helping the Rationalists
realize the extent of the intcrrelationships beru een perceprion
and spatial form, thus promptinq them into a more probine in-
quirv into the principles of perceptual psvcholoqr'.

Hildebrand's theorv of perceptual form and space, u'hich
emphasized the need for movement in experiencing plastic
form, suggested that the obsen'cr could comprchend the sig-
nificancc of such a thrce-dimensional composition in its entirety
onlv through a sequence of movements around it. -fhe 

u,hole
of its esthetic impact could be experienced in no other u,ar', hc
explained, as an appreciable part of the form is al*'ar,'s out of
sight when obscn'ed from anv single vantage point. In addi-
tion to establishing the importance of the obsen'er's role in per-
ceiving the essential elemcnts of form, Hildebrand also main-
tained that the most signi6cant aspects of form procecdccl from
its spatial characteristics.

Esthetic perception rvas regarded bv Hildebrand, much as

it u.as later to be vieu,ed bv the Rationalists, as the perception
of the constituent elements of plastic form interacting to reveal
its three-dimensional properties and spatial relationships. Sim-
ilarlv, his notion of the "total space" in which art obiects exist
conceived of space as a coordinated three-dimensional matrix
within which all forms are organized and perceived. Hilde-
brand thus argued that the artist, to facilitate rhe obsen'er's
perception of these trasic three-dimensional aspects of both
form and space, should build up his forms in parallel lavers.
The resulting transposition and interpenetration of the succes-
sive planes comprising the visible surface of the form would
thus serve to heighten the observer's au'areness not only of its
evident depth, but also of its orientation to the encompassing
spatial matrix.

Although Hildebrand's theorv u'as aimed chieflv at promot-
ing a simplification of contemporarv sculptural f<rrm, its im-
plications for architecture as one of the more vivid repositories
of perceptual form and space were also addressed:

Our relation to space fnds in architecture its direct expression. Ar^
chitecture arluses in us not mere\ the idea of a possibility of mooe-
rnerlt , but a defnite feeling of space; instead of haaing to orient our-
selaes, as we often do when confronted witb lVature, we are saaed in
tbat ffirt \t haaing before us a s?ace tbat har already bun def-
nite\ articulated. Furtbermore, just as in sculpture, wbere ideas of
movelnent are stimulated and attain unitl of ffict tbrougb aisual
impression, so, in architecture, s?ace itself, in the sense of actual

form, is conaerted into a aisual impression.,,,

In addition to reducing spatial experience to visual image,
Hildebrand also made clear his belief that ideas of function
were not independent considerations in architecture, but were
instead subordinated to rhe demands of the ultimate spatial
form. Indeed, he concluded, "it is onlv within a certairtotal
effect of space that the functional representation can develop,
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and can take shape in spccific architectural firrms." 
-I'hese 

scn-
timcnts \l'ere to be echoed bv thc Rati<lnalists as u-cll, albeit
morc convincingh', in the tenets of thcir clcsign method.

'lhc most descriptive earh' exposition <lf thc crvstallizing
notion of pcrception and space as the leitmotf of the Rationalist
doctrine is fbund in thc talk that Vladimir Krinskr,'delivered at
INKFIUK in Mav 1921. In it, he evidcntlv fclt thc neccl to put
some distance between his conccptions ancl Kandinskr"s initial
program and actir,ities at INKHUK. "-l'he point of departure
for our exposition is not metaphl'sics," Krinskv began, "but
modcrn scicnce ." " Later, in an apparcnt rcfercnce to Kandin-
skr''s u,ork at INKHUK, he declarecl: "Funclamcntal to archi-
tecturc, as u'ell as to its creation ancl pcrccption, is the archi-
tcctural idea, u-hich is in no *'av music or poctrv or literature,
as it cannot be expressed in anv languagc othcr than architec-
ture."" On the other hand, Krinskv otlvioush' \r'as not in-
clined, as Babichev er,identlv had bccn in his program, to
qualifv his commitmcnt to abstract form ils thc csscnce of mod-
ern art and architecture.

In his talk, Krinskv adr,anced thc notiorr that the "clisciplinc
of abstract form" epitomized thc aim ancl contcnt nf rnodern
architccture. "Creation in real space is imp<lssible u'ithout an
abstract studv of form," he asscrtccl, "firr form provides thc
onlv u'av to comprehend spacc."" (lcntral to Kandinskr''s
argument \r'as the premise that "anv $'ork of art as such incor-
poratcs idea both as gcneralizcd formula and as solution." Its
content is thus idea and solution, and "it is onlv as idea and
solution that a work of art is properlv perccivcd.;"*

Both rcal and abstract forms, he continued, have the single
obfcctive of exerting an influence on man through idea and so-
luti<ln. 'l'hc rcalization that rcal forms manifcst idea and solu-
tion mav bc impeded by the fact that thev tcncl to look familiaq
or assume an appearance associated with a gil'en obiect. Ab-
stract fbrms, on the other hand, having no such rccourse to
convcntional or preconceir,ed associati<lns, can exert a per-
ceivablc impact onlv through the abstract manifestation of idea
and solution. 'I'he domain of abstract f<rrm functions not as a

reflcction of tangible realitl', u,hich is inhcrentlv impossible,
but as a vehicle for intellectual content ancl scnsorv perception.
Such geometricallv abstract elements of f<lrm as "the cube, the
cvlindcq and thc cone are not tangiblc fbrms in and of them-
sclves, but rather conceptions that mar,' hclp us arrive at a gir-en
form." 'fhus, if the content of modcrn architccture is idea, the
manifestation of that idea is abstract filrm.

-lhe 
solution of abstract form, in turn, \r,as properlv to be

channelccl toward "the problem of apprchcnding form, rv'hich
in architccture, sculpture, and painting comcs dorvn to the
problcm of apprehending spacc."" Morcr)ver, u,hile "it is
through f<lrm that man orients hiniself to the 'external' r.vorld,"
the mcans for that orientation obtain from "the ordering of per-
ception that u'e establish fcrr ourselves." 'l'hus, Krinskv be-
lievcd that thc ncu, expression made possiblc bv the use of ab-
stract form enabled the individual t<l <lricnt himself to his
spatial environment, not onlv in purelv I'isual and perceptual
tcrms, but also in rvays that r.vould help him adapt to the grou,'
ing complexities of modern lifc bl' bringing the inner and ourer
worlds tclgcthcr in a coherent systcm of scnsiblc impressions.
'lhe "scientific discipline of abstract frrrm," Krinsky con-
cludccl, "constitutes our wav of thinking in real space. Anv so-
lution of abstract form represents our firrmulation of spatial
expcrience." t"

-lhis 
more literal conception of lucid fbrm ancl phenomenal

space , contrasting u,ith the more nettulous, painterlY phenom-
enon cvidcnt in the ZHIVSKULI,'f,\RKH proiects, suqgesrs
the hcightcncd conceptual impact <lf 'lltlin's constructions,
lr'hose influence Krinsky latcr rcadih' acknorvledged. 'latlin's

rcmarkable "countcr-reliefs" sought lxlth to extcnd pictorial
space bevoncl the picture frame out inro thc domain of real
space ancl to use objects of the rcal world as the basic elemenrs
of an unprecedented mode of construction with "real objects in
real space." 'fhe artistic means of 'Iltlin's "counter-reliefs,"
which claimcd to be nothing morc rhan constructions of dif-
ferent materials, thus derived from the ncwlv acquired esthetic
potentialities of actual materials compositionalllj and spatiallv
combined. In an attempt to makc the spatial conrenr of his con-
structions even more emphatic, 'latlin produced his famous
"corner rcliefs," in u.hich the space u.'ithin the construction
and thc spacc bcvond, rvcre intcgrated into a spatial rvhole
(F-ig. 11)." 'I'hough not yet full-fledged consrrucrions, rhese re-
lief sculptures revealed what Krinsky disccrncd as a vital con-
nection to the plane as compositional element, "which assumed
a vertical aspect, acquired a rcctilinear profile, and provided
the means both fcrr fastening rhc consrruction of the different
materials and for serving as its backgrouncl." 'fhough not ob-
jccts of anv utilitarian purpose, "thev rvere fullv materialized."

Krinskv's tribune proiect of 1921 reflects a remarkable trans-
formation of the principles underlving 'lhtlin's reliefs into
an innate architectonic rcalm, exploiting the potentialities
they had suggested through their usc of "concrere and virrual
building materials (wood, metal, plaster, glass).",' Not least,
Krinsky's design reveals the adaptation of the plane, essentially
as defined by ttlin's relief sculptures, as the organizing ele-11. Vladimir E. Tatlin, Corner Relief, 1915

1



ment of the spatial form (Fig. 12). 'I'he complex form is broken
dou.n into a series of largc intersecting and interpenctraring
planes that pierce the mass. 

-fhere 
is the same slipping of the

rectilinear planes as in 'Iatlin's reliefs, and the sparial relation-
ship of the planes to each other is similarh,complex. 'l'his com-
plcxitv extends to the sparial charactcr of the-form itself: the
envelope, or outer boundarv of thc f<rrm, is no longer com-
posed of a single flat planc. Rather, it is broken up into an intri-
r:ate lavering of planes that allou' the interflou, of extcrior and
interioq thus making it difficult to establish the precisc bound-
aries of enclosed and non-enclosed spaccs. In this u'ar', plane
and volume have becomc virtuallv indistinguishablc as ther.
had in'latlin's corner reliefs, and thcir interrelationship deter-
rnines the specific character of the spatial form. lhc superposi-
tion of the svstem of rectilinear shapes on an emphatic diagonal
axis, adapting the compositional device developed br' \lalevich
and accentuated bv Lissitzkr', endou's Krinskr.'s design u'ith
heightened visual iension thar intensifics the <Ivnamic-qualirv
of his spatial form.

In certain respects, Krinskr.'s tribune proiect appears as a
more apparent outgro$'th of the "counter-reliefs" than does-latlin's 

ou'n "Ilonumenr ro the Third International" (Fig. 13).

.\s the culmination of his aspiration to proiect construcrion
into a decidedlr. architectonic realm, horvever, ttlin's tower
had a measurable impact on the emerging Rationalist esrheric
sensibilities. Intended, at 1,300 feet high, to be considerablr.
taller than the Eiffel 'lrxr-eq -latlin's 

monumenr consisted of
four geometrical volumes of steel and glass suspcndcd in a dr'-
namic open structure of trvo intertwining spiral lattices but-
tressed bv a diagonal spine of paired girders. 'I'hcse rrans-
parent volumes, each rotating at pr()grcssivelr- faster speeds,
were intended to sen'e a useful purposc bv housing a r.arietv of
functions not unlike those called for in the program for the Pal-
ace of Labor competition in 1922. Howeveq the tower was
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conceived primarilv as a multifaceted svmbolic statemenr: on
the one hand, the ipiraling structure \t?s a monument to the
dvnamic soaring progress of a societv lilrcrated tlr. Bolsher-ism;
on the othcr, iiwaslntcnded ro slmlxrlize the dvnamic con-
structivc potcntialitics of such neri building matcrials as steel
and glass. 'I'he structure u-as envisioncd and actuallv designed
primarilv as an intuitivc visualization of consrrucrive poten-
tials, or as a metaphorical image of construction, rather than as

a paradigm for the empirical application of cngineering or
building expertise as such.'u

In various deliberations at I\KHUK the Rationalists showed
a comparable inclination to construct dvnamic strucrure as

spatial form bv evoking aspecrs of "arristic" rather than "rech-
nical" construction. In the spring <tf 1921 Lador-skv offered a

definition of "technical construction" that conceir.ed of it more
in phenomenal than literal terms, describing it as the "foining
of desiened material elements according to a definite schematic
plan for achieving an effect of force."*' 'fhough he also spoke
of collateral aspects of tension, movemcnt, and resistance, it is
evident that hc did so primarilv in rerms of their apparenr
manifestations rather than their actual transmission through
the structure of a form. In an earlier statement made at
ZHIVSKULP-IARKII, Ladovskv had illuminated the con-
text in r.l,hich he regardcd the relevance of construction to
architecturc. "Construction enters into architecture," he
maintained, "insofar as it determines the comprehension of
space."t' \\'hile he surelv considered thc structural implica-
tions of neu' methods ancl materials, he neter regarded them as

ipso facto determinants of form. His statemenrs suggesr in-
stead the conceptual inclination, amplified in his u,ork at the
VKHU'I'E}IAS, to strivc for a compositional energizing of
form bv endou-ing it u'ith "phvsical" and "mechanical" aspects
that v'ould make it appear as rhough the force of gravitv were
acting on the visible envelope of that form.

12. Vladinir F. Krinsky, Project for a Tribune, I92l
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Krinskl' conveved much the same understanding of con-
struction in his remarks at INKHUK. In the same debate on
construction and composition, he observed that anv construc-
tion in general "assumes movement, force, or direction, the
schematic manifestations of rvhich are lines" and "svstems of
planes or spatial forms."*' Accordinglr,, he continued, architec-
tural construction had likeu,ise to be regarded as being "con-
structed on the basis of the phvsical larvs of gravitv and equi-
Iibrium, rvhich determine the interaction of the elements of
construction in a building.""' Yet these remarks, like Lador'-
skv's, envisioned something other than literal or technical as-

pects of construction. The point r.vas amplified in a remark
Krinskv made on another occasion to the effect that all archi-
tectural forms u,ere affected bv principles of mechanics.
Krinskv illustrated his point bv citing as an example the n.pi-
cal churches of Pskor', rvith their large bulbous domes on a

drum looming over the structure. The effect he had in mind,
hou,ever, \l.as not the one involving the structural resolution of
krad-bearing forces, but rather "the apparent lightness rve
sense" u'hen perceiving those domes.* Clearly, then, u,hat
both Krinskv and Ladovskr. had in mind was rhe manner in
which the a?parent rather than the structural effects of mass and
v/eight \\'ere suggested in the composition of a form and pre-
sented as clues for the perception of its expressive character.

Such notions recall the psvchological theorv of empathv
(Einfi)hlung), first applied to estherics in l87l bv Robert \iii-
cher and iater a-piified bl. 'fheodor Lipps, mentioneil in the
introduction to this essal'. Lipps had described empathv as the
act of projecting oneself into the obiect of perceprion. Accord-
ing to this principle, the observer "feels into" represented ob-

iccts the movement or pressure of the weight which thev must
resist or exert. lhus, a u,ispv and ribbon-like cloud suggesrs
dre force of the rvind blou'ing it rapidly, and a big srone resring
on another suggests the pressure of the lower srone in holding
it up and gir.es the impression of an interaction of uprvard and
downu,ard forces. Lipps maintained that the appreciation of
art was likeu,ise dependent upon a similar profection into the
object. This, he averred, was because the feeling in question is
also influenced bv definite induced bodv responses Fbr exam-
ple, u'hen vieu.'ing a column that appeais tnn tight ro support
the weight it bears, the observer feels strain, thus making the
experience unpleasant. "

The empathy theorv \tras updated around the turn of the
centurv as a resulr of findings obtained from investigations inro
krnesthesis bv a number of perceptual psychologists. Among
them was the German-American psychologist Hugo Miinster-
berg, whose rvork the Rationalists assimilated and applied to
their architectural theorv.

Aspects of Perceptual Pslcbohgjt : Conceptual
Iiarnework
T'he Rationalist doctrine, like Babicher,'s INKHUK program,
epitomizes a variation of the tendency in Soviet art scholarship
of'the twenties toward a precise, scientific approach to knou,l-
e<lge. 'lo establish a psychological rationalization for their the-
or\,', the Rationalists appropriated that scientific method which
Ladovskv deemed to be the mosr relevant for developing an
understanding ofthe peculiarities and effects ofperception and
its role in conceiving and creating a work of architecture. The
architect, Ladovskv insisted, "must be acquainted, in horvever
elementary a manner, rvith the laws of perception and rvith the
means of achieving visual impact in order to utilize evervthing
that modern science has to offer."*u
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-lhis 
move was analogous to the Constructir,ist movement's

appropriation of the method of scientific management to ra-
tionalize the functional doctrine promulgated b"- I,loisei Ia.
Ginzburg in the mid-twenties.*' Both movements \r-ere equallJ'
dedicated to the incorporation of scientific methods into the ar-
chitectural design process. Understandabh', each one selected
those methods deemed consisrent u,'ith u,hat it perceir.ed to be
the essential task at hand in revamping and obiectifving the de-
sign process. It is the divergences in this perception, in fact,
that most accounts for the differences benveen the tu.o move-
ments: The Rationalists consulted the voung science of percep-
tual psvchologv to rationalize their conception ofobjective spa-
tial form and to generalize it to man's experiential sensibilities;
the Constructi\,ists appropriated the principles of scientific
management (or the "scientific organization of laboq" as the
term is usuallv rendered in Russian, usuallv abbreviated as

NOT) for the purpose of rationalizing rhe obiective contenr of
architecture in terms of its social, functional, and technical
requirements.

Of the theories of perceptual psvchologv appropriated bv
the Rationalists, Ladovskv u,'rote in 1926: "-lhe rvork de-
veloped bv me and subsequentlv bv ml' colleagues at the
VKHU'|EMAS since 1920 in the field of architecture [was]
verified bv methods of psvchotechnics . . . [developed bv] the
famous psvchologist .\Iiinsterberg, [u,ho] u,orks vear in and
vear out in his Harvard laboratorv in the field of aesthetics."*'
Hugo ,\{iinsterberg had first .rtrtli.h"d a psvchological labo-
ratory at the Unir,ersity of Freiburg. His work proved contro-
versial in German\', but rvon the praise of U.S. psvchologist
lVilliamJames, who invited him in 1892 to be visiting professor
at Harvard Universitv and to establish a psvchological labora-
torv there. After he returned permanentlv in 1897 to direct the
Han ard laboratory, Mrinsterberg became increasinglv concerned
with the applications of psvchological research ro a number of
different areas, including that of esthetic perception.+,

It mav seem strange, at first glance, that it was the percep-
tual theories of Hugo Miinsterberg, who has not been associ-
ated with the field of perceptual psvchologv. rather rhan rhose
of the Gestalt psvchologists that were appropriated bv Ladov-
sky and the Rationalists. For the pioneering rvork of the Ge-
stalt psychologists \Ablfgang K<ihler, Max \l'ertheim, and Kurt
Koffka has come to be regarded as being virtuallv svnonymous
with the mainstream of modern perceptual psychologv.',,
Horvever, the psychological investigations bv Miinsterberg
and especiallv bv his associates into the visual perception of
art objects anticipated bv almost a decade manv of the con-
cepts advanced bv the Gestalt psvchologists in the 1920s. In
the decade prior to Wbrld \\'ar I, Nltinsterberg's psychological
laboratory at Harvard was the only one in the world to conduct
sustained research on the subiect.'' Under the circumstances,
then, it is not surprising that Ladovsky should have rurned ro
Munsterberg's work on perceprual psvchology, given that
there was little comparable material available in the early post-
revolutionary years, and surely none that would have proved
as immediately relevant or applicable to architecrure.

Miinsterberg's theoretical contributions in perceptual psy-
chology derived from and supported his beliefthat psychology
is a natural science wholly objective in character because it,
too, approaches the phenomena it studies as objects, analyzing
them into simple elements bound together by regular and pre-
dictable patterns. Mtinsterberg maintained that the science of
psychologv was possible only because of psychological paral-
lelism, by which he meant that everv mental event was accom-
panied by a psychological corollary that could be measured,
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analyzed, and explained. -I'he 
psychologist, bv superimposing

the mental phenomena upon the psvchological, could thus de-
rive patterns and regularities in the flolr, of ideas bv examining
their effects on the phvsiological organism. At the same time,
Mrinsterberg also elaborated a philosophy that positecl science
and idealism as complementary ordcrs. According to this con-
ceptual framcwork, scientific or causal psychologv deals with
phenomena that are cssentiallv mcntal constructs. In contrast,
purposiae psychologr,,, encompassing philosophical and histor-
ical studies, treats the real world of ideas and values. i\'lan's in-
ner self is a subjcct rvith u,ill and purpose linked bv a hierarchv
of values to overarching metaphysical principles. Whilc this
subject is inaccessible to the scientist, who pursues truth lim-
ited to causal explanations, science and idealism are compatible
nevertheless because the labors of objective psvchologv arc re-
quired to fulfill the subiective purposes of real life." 'I'his in-
nate conception of science in the service of idealism provided
the background for Mtinsterbrg's pionecring rvork in the vari-
ous realms of applied psvchologl,, perceptual psvchologv not
least among them.

Nhinsterberg's conceptions of perceptual psychologv were
rooted in his personal adaptation of the motor theories that had
begun evolving in the late nineteenth centur\', r.vhich sought
correlations betwcen elemcnts of the perccptual cxperience
and phvsioklgical processes of the sense-organs and the brain.
Boring has noted that Mrinsterberg u,as among thc first to
make kinesthesis basic to space and time perception.ir Miin-
sterberg argued that the sensations of strain and impulse in-
duced by the observer's perception of a form are caused bv
motor impulses flov'ing inward to the central nervous system
from the muscular structure of the body. 

-lhese 
impulses are

not external sensations vaguelv transposed into the bod1,, as

had been suggested b1' Lipps's concept of empathy. Rather,
they represent discrete visual impressions produced by cye
muscle movements induced bv bodv tensions that correspond
to the observer's actual bodv movements. 'lhese visual impres-
sions build up ideas of geometric frrrms that are cndowed v'ith
aspects of forcc and energy echoing the same bodv tensions.
-I'hey also contribute to the sensc of spacc perccived bv the
obserrrer. "

T'he experiments conducted at N{rinsterberg's laboratorv at
Harvard focused on inr,estigating the "psvchological factors
. involved in the perception clf spaces and outlines" of
forms, asking "how' it happens that mere lines awake in our
consciousness the ideas and fcelings ofenergies, and that a cer-
tain combination of these lines satisfies us rvhile other com-
binations displease us." " Mtinsterberg and his associates found
that the forms perceived to be the most pleasing were those
tending toward vertical bilateral symmetrv in their distri-
bution of elements, corresponding to the balance between the
right and left sides of the muscular structure of the human
body. Yet, at the same time, nonsymmetrical arrangements of
elements were also found extremelv pleasing under certain cir-
cumstances. Mtinsterberg suggested that this was due to the
fact that no corresponding symmetrv exists betwcen the lou'er
part of the human body, rvhich "haS to give us stability," and

the upper half that "has the free mobility of action.""' Ethel
Puffer, who conducted the experiment, concluded that the ap-

peal of non-symmetrical arrangements was most evident when
"the apparently non-symmetrical arrangcment contains a hid-
den symmetry, and . . . all the elements of that arrangement
contribute to bring about that bilateral type of motor impulses
which is characteristic of geometrical symmetrv."" Thus, it
was possible to infer from the most pleasing nonsymmetri-

cal arrangements a background of decisive svmmetry against
which the asymmetrical elements stand out in emphatic bal-
ance. According to these findings, then, the older interpreta-
tion of balance obtained through rigid geometrical svmmctry
proved the most evident kind of balance, but had to be supple-
mented by another conception of a dynamic balance obtained
from the arrangement of unlike elements. While such elements
might at first glance seem to disturb symmetrv, a longer con-
templation of them suggested that they also serve to empha-
size it.

These findings also stressed the significant roles played bv
the related phenomena of rcpetition and balance in thc perccp-
tion of dynamic but visuallv pleasing form. -fhe 

use of dif-
ferent combinations of elements shorved that the principle
of repetition, with its attendant corollaries of variation and
rhvthm, rv'ere a significant source of the pleasure elicited by
asymmetrical compositions. According to Nltinsterberg, it r.r'as

found that no real pleasure results from mere repetition, such
as the recurrence of the same shape and proportions in archi-
tecture. How'eveq the monotonv of mere repetition appeared
to be dispelled and the pleasure heightened bv varying the
rhvthm and introducing variations in the grouping ofrecurring
elements. 'lhe plcasure appeared the grcatest when two groups
of elements alternate, one being perceived as the primarv and
the other as the secondary group. In the primary group, "far-
reaching variations may occur without interfering with the
pleasure, but if the secondarv group is not exactly repeated,
thc enioyment quickly decreases. 'fhe magnitude of the units
is more important than their quality."" Although the primarv
experiments were conducted bv stretching white threads over
a black field in various groups of combinations, "it was at the
same time possible to demonstrate the actual realization of
these principles in r,vorks of architecture, where windows and
columns, statues and archcs altcrnate."

The concept of balance emerged as another important prin-
ciple in the perception of esthetic forrn. While the sense of bal-
ance is self-evident in a symmetrical form, r.vhere the contrast-
ing elements are identical, they discovered that the essential
condition distinguishing a pleasing form r.vas that alternating
elements, however much thev- may be unlike one another, ob-
tain a "pleasing feeling of equilibrium." 'I'hese elements had to
offset one another by achieving what Mtinsterberg termed a

"mechanical balance" betu,een the elements in a composition
that are at rest and those that are in movement about the field.
Puffer found that this mechanical balance was a function of the
visual state of equilibrium perceived to obtain between those

elements moving towarcl or away from the center and those
acting in concert with or resisting the forces of weight and

gravity that appear to act on the form." Puffer saw in these
findings definite implications for the perception and composi-
tion of spatial form:

We ru.a1 thus think 0f a s?ace to be composed as a kind of target,
in which certain s?lts 0r territories coufit more or less, both uccord-

ing to their distance from the center and according to what flls
them. Eoerl eleruent of a [compositionJ, in whateaer way it gains
plwer t0 excite motor impulses, isfelt as exprasing that Plwer. . . .

The skillful artist will fll his [spatial] target in tbe wq to gioe the

maximum of motor impulses uith the pefection of balance between

them. It is tbus in a kind of substitutional rymrnetry, or balance,

that we baae tbe objectiae condition 0r clunterpart of estbetic re-

?ose, or unit1.o"

According to Mtinsterberg, the basic laws of statics and
dynamics underlying the concept of "mechanical balance"



\vere vital corollaries to the principles of perception that en-
abled man to apprehend the external rvorld of phvsical form.
'fhrough them came an understanding of phvsical form as a
complex "u'orld of atoms rvhich m<lve according to mechanical
la$,s," therebv rer-ealing "the forms of connection u'hich make
the thinking of a connected u'orld of obf ects possible at all." In
this u'ar', mechanical lau's u.ere to be regarded as "lau's of
thought applied to the conception of space and time."o'

-fhe 
aggregate implications of these findings led I'liinster-

berg to propose that the most interesting forms among those
achieving mechanical balance \l'ere thosc u'hose combinations
of elements \r-ere most rich and complex, corresponding to the
complexitv of the kinesthetic energies involved in perception:

'l'he bilateral balance of rigid geometrical slmmetry is . . . less in-
terestittg than the balance of unequal combinations of lines ubere,

for instances, the length of the lines on one side is balanced by the

strangeness of the cur.aes, or b1 the outward bending of the line, or
b1 the heatiness of the line combination on the other. 'l'he richer and

more manfold the motor impukes, tbe higher is the esthetic.calue of
the form."'
\liinsterberg's and Puffer's principles of dvnamic spatial

form bring to mind tu'o striking coincidences. 
-lhe first is

the extent to u'hich thev resemble the findings obtaincd bv
Ladovskv and his colleagues at ZHIYSKULp'|ARXH and
INKHUK, u'hich perhaps furthcr illuminates the basis of
.\{iinsterberg's appeal for the Rationalists. Fiqualh' strikins, on
tl're other hand, is the extent to u.hich his conception of cner-
gized form mav be seen to correspond, at least superEciallr', to
theories of empathr', rrhich likerrise had correlated dvnamic
qualities of expression to induced bodv stresses and strains.n'
'Ib be sure, the theoretical foundations for each sct of corrcla-
tions had shifted from virtuallv intuitive association to empiri-
cirl psvcho-phvsiologr,'. Still, the esthetic implications and tan-
gible architectural manifestations, or formal metaphors, of both
theories proved similar in the means for composing and ener-
gizing form. Onlv the trcatment of the architectural envelope
had changed, procceding from a vocabularv of past architec-
tural str.les tou.ard one of modern abstract form.

Questions have, and doubtless can, be raised about the na-
ture and applicabilitv ofthe research that .\ltnsterberg and his
associates conducted on the perception ofesthetic objects at the
Harvard Psvchological Laboratorr'. Some of their findings
have been superscded bv later research, u'hile others continue
to be applicable todari 'fhe issue here, however, is not the va-
liditv or completeness of Iliinsterberg's prescriptions in the
realm of perceptual psvchologr,', but rather their historical sig-
nificance , measured bv the conceptual and programmatic value
that thev had in their dar'. In the case of the Rationalists, u'ho
actuallv made use of them, these prescriptions served as an ob-
jective frameu,ork for substantiating and svstematizing the
principles of composition extrapolated from modern art and
applied to architecture. Contrary to some criticisms of r\'hin-
sterberg's esthetic prescriptions, the Rationalists' appropria-
tion of his findings in perceptual ps1'chologv did not stifle the
creative process bl' supplanting artistic inspiration.o' Rather,
thev expanded its horizons bv cultivating in the designcr the
conscious abilitv to svstematize the various interactive formal
levels of cause and effect inherent in the design process. To
that extent, therefore, ther.provided for the concretization and
primacv of means, not ends.

When Ladovskv indicated, as noted earlier, that he had ver-
ified his u'ork at the \:KHUTEI{AS by reference to "psvcho-
technical methods," he was referring to Mtinsterberg's concepf
of psychotechnics, described as a "technical science related to
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causal psvchologv as engincering is related to phvsics." Its
aim, he proclaimed, \r'as the "realization of certain concrete
ends" in those practical endeavors "in u'hich important pur-
poses of man are to be fulfilled . . . and human tasks exist in
the performance of u'hich the mind plavs a role."o' Among
the endeavors to which \'ltinsterberg proposed applving his
method of psvchotechnics \\'as that of art and architecture.
"\\'e have touched on a varietv of esthetic experiments in the
field of visual impressions," hc noted, referring to the lr'ork un-
dertaken at his Han'ard psvchological laboratorr'. "'lheir psr'-
chotechnical importance refcrs equallv to painting, sculpture,
architecture, and industrial arts."'*'fhe technique of the artist
in each field could be enhanced bv applving knou'ledge gained
from psvchotechnical data concerning the perception of space

and time, the degree of apparent movement suggested bv the
angles and intensities of line, and the sense of rveight and re-
sistance suggested bv the various parts in an artistic form.

At the same time, he cautioned, certain inherent limitations
had to be taken into account in applving the psvchotechnical
method to art. 'fhough the psvchologist could supplv the em-
pirical data obtained from his experiments, onlv the artist
could translate the experimental results into practical stan-
dards. Too, the detailed ps'i'chological investigations had to be
adiusted to the particular needs of the specific form of art. Fi-
nally, the psvchotechnical prescription could not be regarded
as a substitute for true artistic inspiration. Just as the "mere
knorvledge of counterpoint is not sufficient for composing," so

the "psvchotechnical prescription too can never replace the
imagination and originalitv of the artist." \\'hile "an acquired
knou'ledge of the psvchotechnical rules" could be of immense
aid to the artist, the place of such knou'ledge in the larger
scheme of the creative process should be "as subordinated to
his creative energies as the mere technique of color mixing is to
the intentions of the painter."n'

It thus u'as \1[insterberg's programmatic concept of psvcho-
technics and not Freud's concept of psvchoanalvsis, u'ith its
pansexual and infantile associations, that formed the basis for
the so-called "psvchoanalvtical method" of design that Ladov-
skv introduced at the VKHU-fEllAS in the fall of 1920. 'fhe
term \r.as applied literallv to convev Ladovskr"s incorporation
of the psvchological method of analvzing the means and effects
of spatial form conveved in \liinsterberg's psvchotechnical
prescriptions.

Characterizing the psvchoanalvtical method as being analo-
gous to the "method of the exact sciences," Nikolai I)okuchaer'
underscored the essentiallv (lartesian nature of its approach
to architectural instruction: "Practicallv speaking, this method
provides that the student begin his studv of architecture bv ac-
quiring incremental knou'ledge of the elements of form, of the
principles and lau,s of composition, and of [the means of] ar-
chitectural construction."o' Dokuchaev stressed that the prin-
ciples embodied in the method were not to be presented to the
student "as absolute lau's, as certain prescriptive norms that he

must apph'to his rvork." Rather, thev u,ere intended as an ob-
jective basis that would enable him

. . . to ap?roach tbe subject under studl deliberatell, critical$, and

sensibll, and to draw aiable conclusions. . . . With the [pslcho] an-
alltical metbld, the creatiae act of tbe student os an artist acquires

a reliable and auspicious rxethodologl."n'
Elsewhere, Dokuchaev made clear that the psvchoanalytical
method was equallv valid as a design method for the practicing
architect, "steering him in the proper direction for understand-
ing architecture as a three-dimensional plastic and spatial art." "'
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That method, howeveq was elaborated as the cornerstone of the
teaching program that Ladovskl, and his Rationalist colleagues
developed in their design courses at the VKHU'|EMAS.

The VKHUTEMAS: Crlstallization of
Architectural Tbeory as Pedagogical Metbod
It was within the pedagogical opportunities and consrrainrs op-
erating in the VKIIU-[E\{AS, or the Higher Artistic-.lbchni-
cal Studios, in l,Ioscor.v that Ladovskv and thc Rationalists
gave final definition to the theorctical ancl methodological con-
tent of their doctrine. Although, as has been shoun, r-ital
groundrvork had been laid in rhc imporrant artistic experi-
ments at ZHIVSKULP'IARKII and thc theoretical fbrmu-
lations at INKHUK, thc framcu-ork <lf an acrive teaching
program, demanding rigorous application and continual acl-
justment, supplied the ultimate arcna f<rr rcsring and rcfining
both individual tencts and the doctrine as a u.holc. "As cxperi-
ence accumulated," Krinskv latcr recalled, "{)ur therlretical
positions u'ere defined more preciselr'."-'

'fhe leading Soviet art school in the singlc dccade of its exis-
tence, the VKHU'|E\{AS began in 1920, in a burst of cul-
tural idealism and progressivc educational reform, to educare a

generation of Soviet architects and designers to anticipate the
emerging needs of the neu' rerolutionan' order. Its contingent
of faculties (departments) in painting, sculprure, architcct-ure,
graphics, textiles, woodu'orking, and mcralu,orking rivaled the
Bauhaus in formulating and embodving the idcals of mod-
ern design in the tu,entics. -lhe i\rchitecture Iucultv quicklv
emerged as the center for thc promulgation of the leading ten-
dencies in Soviet avant-garde archirecrure: thc Rationalist
movement was rcpresentcd bv Ladovskr,,, l)<lkuchacr., and
Krinsky; the Constructivist movcment, l)\- Alcxandcr Vcsnin
and Moisei Ginzburg.-'

'lhe Rationalist triumvirate ioined the .,\rchitccture Flcultv
in the autumn of 1920, at the inception of thc YKHLTI'EII \S.
From the outset, thev consolidated their individual design sec-
tions to form the United Studios (OB\{AS), u.hcre they func-
tioned as an integral team. Here, in rhc autumn of ltl2(t, La-
dovskv introduced the "psvchoanalvtical method" for tcaching
basic design, u,hich u'as dcvelopccl in collaboration u-ith Krin-
sky and Dokuchaev. 'fhat methocl not onlv encompassed the
Rationalists' comprehensivc program for teaching clesign, but
elucidated the corc of their architectural theory as u,ell. Un-
like the Constructivisrs, rvho directed their theoretical pro-
nouncements primarilv to the Soviet communin' at large,
Ladovsky and his colleagues promulgated their theorr,' almosr
exclusively through the medium of their teaching and research
programs at the VKHU'fl.lllAS. 'lo that exrenr, the Rational-
ist movement was by far the more pedagogicallv oriented ten-
dencv in Sor.iet avant-gardc architecturc.

'lhe centerpiece of Ladovskv's method was rhc formulation
of a systematic approach to the clesign of an exprcssivc spatial
form, which he defined as possessing the follo$'ins properries:

1) it is clear\ and easiljt perceived by the obseruer by means of its
basic elements, uhicb cltlstitate a,"-isual unity; 21it posesses an
appropriate leael of aisual tension through which its organization
cafi exert an impact on the obseruer; and 3) it organizes the mo.oe-

ment of the obseraer in space, forming a visualj dlnamic slstem.-,
To develop the student's abilitv to discern and express rhese
properties in his designs, Ladovskr-advanced the concept of
"manifesting the expressive qualities of form" bv applying dis-
crete principles of composition. -fhesc 

principles adapted

Miinsterberg's experimental findings concerning the psvchol-
ogv of perceptual organization to srrucrurc the basic mcans for
articulating spatial form that Ladovskv and Krinskv had dc-
viscd at ZIIIVSKUI,P'I-,\RKII anrl I.\KHL'K; thesc means
became clarified and refincd in the coursc of the actual ur.rrk in
the design studios.

Ladovskr.'s psr,'choanah,tical method proceeded from thc
basic assumption that there werc cxprcssive pcrceptual qual-
ities inherent in architectural f<rrm that, if consciouslr. cx-
ploited bv the designer, lvoulcl facilitate rhe obscn'er's compre-
hension of and orientation to thc built environmenr in spatial
terms. Hcnce, the rational solution of an architectural problem
\\,'as to bc predicated on articulating thesc perccptual qualities
through the rational manipulation of "architectural motifs."
These visual svmbols, or metaphors, u.'ould txrth enable the
designer to determine the shape and impact of thc archircctural
form and allou' the observer to apprehcnd ancl measure the
effects of that impact and thus orient himself to his phr-sical
surroundings.

'l'he architect cznstructs flrm b1 introducing elements that are nei-
ther technical rxlr utilitarian in the usual sense of tbe terms, and
which can be viewed as "arcltitectural motifs." ht architectural
terms, these tnztifs must be rational and rnust serve man's higher
tecbnical need to orient himself in spacc.-*

'lhese "architcctural motifs" rvere c<lnceived by Lador.skv
as elements that urruld establish a clirect correlation betrr.een
the compositional structure of a firrm and those basic qualities
that determine its innate visual character and expressiveness.
He advanced four categorics of cxpressivc qualitv that operate
simultancouslv and interactir,elr., rvithin anl' givcn form. 'lhe
first rvas geometrical qualitl; u'hich ..rr.l" plrliblc thc perccp-
tion of the geometrical properties of form bv indicating the re-
lationships of sides, edges, angles, ancl surfaces. 

-fhe 
second,

or pfusical qualitl', involvccl the r.isual effect of an appearance of
weight and mass, or the forcc of gravitl', acting on a f<lrm. 'I'he

third qualit'lr, encompassing the ruechanicol propcrties of form,
concerned the perception of dynamic srates of equilibrium
betu,cen elements appearing ar resr and thosc appearing in
motion lr,ithin a form. 'l'he fourth qualitr', u.hich Lador-skv
termed the logical, focused on pcrceiving the significance of
surface, or plane, both as a formal elemcnt in its ou.n right and
as a device marking the boundarics of a rrllume.

Ladovskv's four categories of expressivc qualities, conceived
as articulate metaphors of gesture and movemcnt, u'ere in-
tended to embody an architecturc capablc of enrichment on
a formal level bv both intellectual and emorional contenr.
'fhough each catigorr. u'as isolated out firr purposes of analr'-
sis, their effect on architcctural f<lrm was both interactivc and
cumulativc, obtaincd through a scquencc of carcfullv orches-
trated impressions of onc "motif" and then anrtther, crch su-
perimposed on the last.

One of the chief reasons for articulating the geomctrical
properties of form, accorcling to Lador.'skl- ancl Dokuchaer,,
was to compensate for the extremc distortion of f<lrm resulting
from perceiving it at close range. 'I-his fcrreshorrcning roo ofren
yieldcd the perception of only the immcdiate fragmenrs and
not their proportional relationship to the form as a u'hole. To
compensatc for the effects of such optical distortion, as rvcll as
to establish a primarv visual framework for incorporating the
entire complex of "architectural motifs," Ladovskr- adr.anced
the principle of the "geometrical expressiveness df form." It
called for revealing the basic geometrical properries of form bv



Aspects of Forn in Rationalist Arcbitecture I 95

breaking the latter dou'n into a complex of discrete, easilv per-
ceivable geometrical elements (rectangle, triangle, square, cir-
cle, and their three-dimensional equivalents). Reduced to a

measured complex of geometricallv articulated elements, ar-
chitectural form could thus be made to communicare its pro-
portional interrelationship of parts directlv to thc observer bv
r,isuallv rendering its elementarv properties of size, shape,
depth, and position in space (F'ig. l+). Although I-ador.skv had
cautioned that the application of this technique should nor be
developed bevond "the degree that is necessarv in a gir.en
case,"-' its fundamental importance in implementing the psr.-
choanalvtical method later prompted Dokuchaev to asserr rtrat
the architect "must essentiallv be a geomctrician,, if he is to
succeed in articulating the basic geometrical aspecrs of form
and the proportional correspondence among thcm in a \\:av
that is "r'isuallv prccise and perceptuallv clear.,"n

Fundamental to the articulation of thc geometrical proper-
ties of form, and ro the masrerv of composiiion in gencial, ivas
the concept of rh-vthm, u,hich Dokuchaev called ,,t-hc composi_
tional beginning." Dokuchaer- madc clear, hou.ercr, thai the
Rationalists had in mind not rhe "mechanical rhythm" of sim_
ple alternating elements, but a more subtle and tompler form
of "artistic rh'thm," inr-ol'ing more intricate alternations of
rhvthmic impacts and interr-als. J'his concept of rhvthm u.as
linked bv l)okuchaer. ro notions of space and timc in art:

Rfuthm is a form of movement . . . consisting of time and space, for
tbere can be no moaement on\ through space (uithout time) or onll
oaer time (without space). Only time prorsides us with an 0pp0r-
tunity to substantiate our understanding of rhytbm in art.,,'lhe artistic rhvthm advanced by the Rationalists took inro

account the implications of space-rime mo\:emenr bv establish-
ing simple, complicated, and supplementarv caiegories of
rhvthm. Sinple rhythm consisted of visual impacts (forms) and
intervals (roids and spaces) alternating rvith regular frequencv.'fhe simple and explicit proportional correspondeni., ,p-
parent in such a sequence contribute greath. to a composi-
tional scheme of explicit claritv and coherence. In a complicated
rblthm, the sequence of impacts u'as rendered not bv one but
bv a complex of f<rrms of r.arving sizes separated brl inten.als
of varving frequencv and period. Here, r,isual reiationships
become more subtle and complicated; less apparent at fiist
glance, thev rcquire a greater amount of contemplation and de-
ciphering bv thc observer in order to ascertain the full measure
of the proportional correlations exisring rvithin the form. Serp_

plementary rfutbm inr-olved a modulation of simple rhl.thms
through the introduction of supplementarv uncompiicated
forms, rvhich imbued rhvthm u.iih a richcr expression than is
obtained in the simple variant.

l'rit
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,.1 V;! Pr,::y,^F!::l:le.12E_x.er9ye in Manifesting rbe Geometrical proper-
trcs oJ horm, 1920. VKHUTEMAS, Ladouskl stuiio.
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15. A. A. Silcbenko and G. l. Glusbcbenko, First-year
ing Dynamics, Rlnthm, Ratio and Proportion (along

V L' H L- t E M A S, LadozskY s t ud io.

Exercise ir manifest-

the aertical), 1924.



15. M. A. Turkus and L V. Lamtsoa, First-year Exercbe in manifesting
Dlnamics, Rlrythm, Ratio and Propotion (along a surface), 1923.

V KH UTE MA S, Lado.osky *udio.
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These modulations of rhvthm \\'ere conceived as the pri-
mary means for articulating a dvnamic sense of mclvement in
fc-rrmal composition. A series of basic design exercises on man-

ifesting the dr.'namics of rhvthm in the geometrical articulation
of form that Ladovskv assigned at the VKI IUTEMAS reveals

the range of possibilities for varving the sequencc of forms and

inten'als along both vertical and horizontal axes, and thus en-

livening the complex form as a whole (Figs. 15 & 16). -\ corrc-
sponding svstem of rhvthmic modulation is at u'ork in the geo-

rrretrical articulation of each of the subsidiarv forms, therebt'
extending proportional correlation throughout the fbrm. 'fhe

integration of these variations into a single complex structure
of rhvthmic articulation introduces a more subtle tvpe of bal-

ance betr.l'een u'hat mav be regarded as "open" and "closed"

f<rrms. In both sets of exercises, each group of forms can be

read in turn as an element in a rhvthmic sequence of filled
("closed" form) and empt\' ("open" form) spaces. Such an ap-

proach v,as intended bv the Rationalists to increase the ranqe

of possibilities for the rhvthmic arrangement of elements

in space.
'fhe second and third of Ladovskv's categories ofexpressive

qualities, encompassing the phvsical and the mechanical prop-
erties of form, u'ere conceir-ed as means for heightening the vi-
sual and emotional impact of the perceptual experience. 'lhis

was to be accomplished bv articulating the composition of
form in a wav that u'ould visuallv simulate the apparent impact
on the u'hole of the force of grar-in' acting on thc form, as rvell
as of those elements appcarinq to augment or rcsist it. 'fhe link
betu'een these formal manipulations and human bodv move-
ments, established br' \hinsterberg's kincsthetic theorv of per-
ception, provided the basis for supposing that thc observer
rvould be able to grasp the underlvinq impulses of a given for-
mal gesture and its exprcssive relationship to the fbrm as a

rvhole. At the same time, these tu'o categories of formal ex-

pressiveness also sen'ed to enhance the csthetic and intellectual
dimensions of the perceptual erperience. In considering the

I

*
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17. First-year Primary Department, Exercise in Manifesting Form (abwe)
and surface (below), 1926-27. VKHUTEMAS, Tbaching associates in tbe
Space Cocenter.

t8 in Manifesting Mass and Weight: USSR Silicate Pa-

, Krinskl xudio.vilion,
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apparent effect of phvsical and mechanical action as esthetic
factors, the obserr-er had to take into account such related in-
tellectual concepts as stillness and movement, stabilitv and de-
formation, substantialitv and insubstantialirr', as discernible
attributes that endou'a form u'ith an innate character and per-
sonalitr'. Thus, bv testing the outer limits of the formal ges-
tures involved, the designer u'ould master those qualities that
would enrich and personalize the expressive content of archi-
tectural form.

Elaborating on the conceptual basis of Ladovskv's second
categorv of expressir-e qualitr', that of the phvsical properties of
mass and u'eight, Dokuchaev explained that "lve determine
rl''eight in architecture to mean the force causing the mass of a

form to [appear to] fall dou'nu'ard under the force of gravitr'.""
The formal manipulations emplor,'ed to simulate such action in
a {brm, he explained, u'ill be far better understood bv the ob-
server and thus be of greater interest to him if thev are ren-
dered in a \l'av that convevs vividlv "the degrec of its [the
form's] visualli discernible stabilitl' a.rd comp"a.tness."''''lhe
degree to u'hich these tu'o aspects u,cre capable of bcine per-
ceived bv the observer rr'as determined bv u.hether the form
pr,rjected a lou' center of gravitv and substantial densitr. of
mass, leading to thc perception of its stabilitr., or a high center
of gravitv and insubstantial mass i-erging on instabilitl'. (lonse-

quenth', it u-as imperative that the designer facilitate the per-
ception process bv articulating his composition r.vith utmost
clarin' and infusing his formal manipulations rvith adequate
clues about the projected phvsical character of the form.

Dokuchaev suggested three tvpes of formal manipulation to
provide perceptual clues about the apparent mass and u,eight
of a form: surface treatment, surfacc details, and fclrmal allu-
sion. In the first tYpc, the surface treatment consisted of the
use of smooth textures to convev a feeling of relativc lightness
and roughlr. textured surfaces to make a form appear more
massive. 

-I'he 
second tvpe involved the use of surface details,

ranging from the fluting on a column to the joints in a rusti-
cated u.all and the lar,ering and interpenetrarion of planes in
thc surfaces of an abstract form (see Fig. 17). 'fhe substantial
depth of penetration possible in such details tends to accentu-
ater the mass of a form bv accentuating the massivencss of its
surface. The third fi'pe of manipulation, formal allusion, un-
like surface treatment and surface detail, ',r.'as directed toward
affecting the appearance of the form as a u.hole. Such manip-
ulation ranged from the use of a single form, such as an inr-er-
ted cone, to suggest the movement downward of a single force,
to the conscious deformation of a simple or compound form.
Ttre latter technique inr.olved simulating the visual impression
of grar-itational pull suggested bv an inverted cone through
mrlre complex and dramatic formal manipulations.

A series of e-rercises on the expression of mass and rv'eieht
cornpleted in Krinskv's basic design studio at the VKHUTE-
M,\S (Fig. l8) indicates that solutions of this problem still re-
lied on compositions madc up of discrete geometrical clements
interlocked in an evident proportional sysrem. Br.rer.erting to
thr: deformation of form, howel,er, a rather more complicated
balancing of the apparenr effecrs of r.veight on rhe form and its
constituent parts enters into the perceptual assessment. In the
upper t\r'o exercises, the deformation is rendered bl' means of a

u.edge-like displacement of shapes concenrrated in the appar-
ent dorvnu'ard path of intensified gravitational force.,,, In the
lor.l,er trvo exercises, displacement is conveyed more subtlv bv
the uniform modulation of the entire proporrional grid oi'the
form along its vertical axis. The resulting incremental reduc-
tion in the size of the elemenrs as rhey approach the bottom of
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the form convevs a vivid visual impression that the upper mas-
ses are uniformlv bearing dou'n on and compressing those
below.

Ladovsky's third categorv of expressive qualitr,', that of the
mechanical properties of form (motion, rest, equilibrium),
were aimed at amplifving the range of formal means for artic-
ulating form bv energizing its apparent structure-\r,hat Doku-
chaev referred to as architectural, as distinguished from tech-

nical, construction. Such energizing u,as proiected not in a

purelv mechanical u,'at', but bv summoning the observer's intu-
itive feeling, bolstered bv his psvchophvsiological basis for
perception, for hou'gravitational forces in architectural form
ian b. carried, eithei undisturbecl or in contention u.ith dls-
ruptive forces, dou'n to the foundation. In this sense, the me-
chanical properties of form envisaged bv the Rationalists mar,'

be seen as visual metaphors aimed at clarifving the observer's
impressions of hou' gravitational forces are intended bv the de-
signer to flou' through architectural form. Just as the phvsical
properties of form u'ere aimed at raising the observer's sen-
sitivitl' to the appearance of u,eight and to the u'av architec-
tural form carries such r.l'eight, so too the mechanical proper-
ties u,ere directed at heightening his au-areness of the point of
equilibrium in a form. It u-as assumed that the obserr,er could
recognize intuitivelv the appbarance of balance, and that this
a\r.areness could in turn be sharpened br.'the "mechanical met-
aphors" to discern the plav of forces upon a form's apparent
structure and thus to detect horv thev have been brought into
equilibrium. \iarious statcs of equilibrium u ere conceii'ed and
explored. Some achieved a calm and static balance in rvhich
gravifi' appeared the onlv operating force. Others conveved a

more dvnamic balance of thrust and counterthrust of contend-
ing forces, at times verging on the precarious.-fhe 

Rationalists proposed a number of u'avs to applv the
larvs of mechanics to the composition of architectural form. An
asvmmetrical composition, for example, could drau' form out
of a static equilibrium and into a dvnamic one bv implving a

dynamic sense of movement in the final configuration. )lodu-
lating the proportions of component parts could be made to ac-
celerate or retard the sense of movement in a form. It could
also be manipulated ro rransform inherentlv sraric shapes
(square, circles, equilateral triangles, etc.) into more dvnamic
configurations (attenuated rectangles, ovals, and triangles, etc.).

Thus, the distortion of form, first mentioned as a means of
expressing physical properties, als<t pror.ed the ultimate vehi-
cle for achier,ing mechanical expressiveness. This rvas due in
part to the fact that the mechanical properries (dvnamics) of
form operated as the chief agents of visual distortion, or man-
nered deformation. \'et, clearlr,, it is also attributable to the Ra-
tionalists' fervent belief that the articulation and distortion of
form, within finelv iudged limits, provided one of the mosr dy-
namic rvavs to obtain the meaningful enrichment of form in
modern architecture.

Dokuchaev noted that "thc compression of form and the
stretching, bending, tr,l'isting, and shearing of it," constituted
the most evident effects of formal distortion obtained by ma-
nipulating mechanical moments.'' -I'hese effects, moreover,
were frequently interactive in the sense that, bv revealing "the
action of both individual forces and of enrire sysrems of
forces," architecture is involved ultimatelv in "manifesting the
composition and clecomposition of their e'ffems.",,

Several solutions to the problem of expressing mass and
equilibrium assigned at the VKHU'[E\,1,\S bv the Rational-
ists suggest the range of possibilities explored. The first, done
by A. Arkin in Ladovsky's studio, der.eloped a highly dra-
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matic approach to the problem (Irig. 19). Arkin achieved equi-
librium through a bilateral balance of dissimilar parts about a

vertical axis, recalling Puffer's earlier refercnccs to "svmme-
trical asvmmetries" in her experimental findings, discussecl
above. 

-I'he 
parts are treated as a carefully articulated series of

overlapping rectilinear shapes contained within an inverted
cone-like configuration that recalls Dokuchao,'s mention of the
inverted cone as an example of formal allusion. 'lhe rhythmic
relation of the relative size, proportion, and overlapping of
these shapes, locked into a complex geometrical matrix, ap-
pears carefully calculated to suggest a complctc geometrical
balance between the collections of shapes on either side of thc
vertical axis that terminates in the fulcrum resting on the
datum plane.

The precarious balance achieved in this composition results
from the evident distortion of thc usual shape of a cone as a

result of its eccentric loading, the corrcsponding der.'iation
from the customary rectilinear matrix for rendering and per-
ceiving form, and particularlv the form's seeminglv unstcadv
perch atop so insubstantial a resting point as its apex. -I'hese

three aspects combine to call into question, at lcast at first
glance, the apparent stabilitv of thc form. ;\nd vet thev doubt-
less were conceived to catch the mind's eve and to create a

6ii-

19. A. Arkin, Firstlear Exercise in llanifesting the Plrysical-Mechunical
properties of Form (mass and equilibrium), 1922. VKHUTEI,L4S, Ladouskl

memorable impression. The placement of the small human fig-
ure beneath the most precarious part of the form seems to con-
firm the designer's intention to create just such a sense of dv-
namic visual tension. It is one that the Rationalists sought
consci<lush,, albeit more subtlv, to cultivate in their work.

A similar scnse of tension was created in the exercise by
S. Lopatin, also done in Ladovskv's section, rvhich aimed at

visualiz-ing the apparent momcnts of construction (Fig. 20). In
this architectonic composition, the pronounced cantilever con-
vevs somcthing of the qualitv of an outflung arm arrested
in motion, creating obvious visual tension by attempting to
balance the ponderous masscs placed at the end of the can-
tilevered platform with a tensile but visually insubstantial ca-

ble network.
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A comparable approach to the visualization of structure \r'as

cultivated in the more advanced versions of the mass-and-
equilibrium problem assigned in the second-r'ear desisn stu-
dio. Building upon the approach developed in the 6rst-r'ear
problems, this assignment focused (as all did in the second

I'ear) on the solution of an cxplicitlv architcctural problem. In
this case, the problem called for dcsigning a pier and restaurant
beneath a cliff jutting out over the sea. 'fhe chief obiectivc of
this exercise-as of Thtlin's \{onument to the 

-fhird 
Inrerna-

tional-rvas to demonstrate that a building can create a po\\'er-
ful esthetic image through the visuallv emphatic expression of
its apparen t structure (Dokuchaer,'s architec t ural construction)
and movement. Such an approach presupposed endou'ing thc
structure u,ith an expressive metaphorical imagc of the appar-
ent phvsical and mechanical forces at plar.'. It is this image,
rather than anv o1'ert demonstration of engineering expcrtise

?er se, that both provides the ultimate ratiJnale foithe struc-
ture and imbues the building with its innate character and dv-
namic visual aspect.

-lu'o 
designs, both done in Ladovskv's srudio, illustrate dis-

tinctive approaches to the problem. l'he one br' \Iladimir Sim-
birtser' (Fig. 2l), created a ihvthmic progression of four qroups
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of prismatic volumes, each one resting on a platform. Clinging
to the inclined underside of the prof ecting cliff, this network of
builrup platforms connects the pier on rhe shore belou' to the
uppermost platform boldlv cantilevered our bevond the edge of
the cliff. A funicular providcs access to all thc levels, u'hile its
cable network serves as a kinetic visual axis connecting the ar-
ticulated parts into an expressive architectural whole. 'fhe re-
sult is a dramatic composition u'hose visual porver derives from
its ven' setting and from its correspondine distortion of all con-
ventional notions of structural supporr. In the second design
(Fig. 22), both the platform's connecrion to the underside of
the cliff and the articulation of its individual parts are ex-
pressed more convincinglr,.. \tr'here Simbirtsev's stages were

I

I

20. S. A. Lobatin,
tilner),1921. VKH

First-1ear
L'TEMAS

Exercise in Manifesting Construction (can-
Ladoossky studio.
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modulated bv a simple rhvthm of similar forms, the morc com-
plicated rhvthm emplor,'ed here, akin to the one noted bv
I)okuchaer', enlivcns the design and achieves greater visual in-
tercst. 'loo, thc extent of thc glazed surfaces rendercd cxplic-
itlv in this design suggests a degrec of transparencv that some-
how makes thc massive cliff behind rather than the transparent
structure itself, appcar to provide sufficicnt support, .thercbv
mitigating the structure's apparent instabili$'. -I'he 

visual tcn-
sion bctu'cen apparcnt substantialitv and insubstantialitv at

plav in this design \r,ils onc of scveral frrrmal clevices cmplovcd
bv the Rationalists to cnergize architectural fbrm.

Ladovskv's fourth and final crtcgorv of erpressivc qualitics,
rvhich he termed the logical, might in truth havc bccn called
rhe spatial. 'I'he ultimate significancc of the plane, rvhich
I-adovskv conceived as the primarv formal elcment in this cate-

gor\', was belicved to clerive from its capacin', as a vital compo-
nent in the envelope of architectural form, to facilitate the dr'-
namic cnclosure and intcrpretation of space. 

-lhc 
Rationalists

regarded this notion of spacc, morcover, as the ccntral idea of
modern architecture and thc cornerstonc of their drtctrine.
'fhus, it reprcsents a kind of conccptual staging area for intc-
grating the means espoused in all four catcgorics of formal ma-

nipulation into an integral mcthod for clesienine a spatiallv dr'-
namic architectural form that would be visuallv prccise and

perceptuallv clear.
I-adovskv and the Rationalists profcssed a neu, imagc of the

architect as thc creator of clvnamic spatial envirrlnments capa-

ble of eliciting esthetic rcsponscs. 'l'he obsen'er's au'areness of
space, regardcd as a kcl'factor in thc esthetic apprcciation of
architecturc, was seen as a responsc not merclv to thc phvsical
area or volume of an cnclosure, tlut to the kind of feeling it cvo-
kcs about the qualitl' of the space flou'ing through and bo'ond
it as well. ,\ccordingll', the clesigncr had to provicle frrr the pos-

sibilitv of capturing thc observcr's imagination through his

awareness of space bv creating sufficicnt pcrceptual clucs fbr
measuring and detecting kev spatial rclationships. 'l'he ftrrmal
manipulations that Ladovskv advanced in his last category of
expressive qualities rverc aimed at providing iust such clues.

-lhe 
space that loomed as thc obiect of the Rationalists' c<ln-

cerns was not the real space found in nature, u'hich I)okuchaev
called "undesigned" space, but real space moclulated and trans-
formed into architectural spacc. Architectural space, Doku-
chaev explaincd, "is understoocl to be an integral and continu-
ous expanse in rvidth, hcight, and depth, organiz.ed ancl given
shape bv frrrms, their inherent character, and thcir rclationship
to one another."'r Such a space existed not as somcthing en-

closed from without, but as enlivcned from within. lt was, as

he put it, "a kind of hollow plastic phenomenon, fillcd with
volumetric obiect-forms- of varving degrees of permeabilitl',
that occupies the expansc benvecn these obiect-f<rrms."
Dokuchaev and the Rationalists thus had in mind a kind of spa-

tial coordinate svstem, similar to the one Hildebrand had pro-
posed, which operated in the three dimensions over timc as a

common perceptual framework for designer and obsert'er
alike. Such a conception of architectural space suggested a uni-
versal scalc of modulation frrr measuring the spatial magnitudes
of architectural forms, as rvell as fororienting thcm to one an-

other and to the obscrver. It also presupposed an interpenctra-
tion between the spacc within the envelope <lf the form itself
and the space beyond.

'lhe Rationalists regarded the essence of spatial f<rrm to pro-
ceed not from its aspect as a volume, but from its unique ca-

pacity to enclose space. Spatial form u,as neither a solid nor a

monolithic entitv, but a composite of lavered planes making up

its envelope and giving form its ultimatc material aspcct. It was

conceived as a virtual svnthcsis of "the two-dimensional as-

pects of thc plane, the threc-dimensional aspccts of thc en-
closed volume, ancl thc aspect of time that ro'eals the spatial
roots of architectural form."'* Ladovskr''s and Krinskr''s cxplo-
rations of modcrn art for means of exprcssing the innate spatial

character of architectural f<rrm hacl rcvealed thc exprcssive

power of thc plane, which had long becn overlooked in archi-
tecture. Accorclingll', the plane held a r,ital place in thc Ra-

tionalist lexicon as the primarv agent for imbuing the cnvelope
of architectural form-ar.rd thus, architecture itself-rvith the
dcsired dvnamic spatial aspcct.

'fhe technique proposed firr c<lnstructing thc envelopc as an

aggregate of planes was one that I-aclor,skl' called "articulation
in relief."" His bclief that the envelope of an architectural
form, like the u.all of a builcling, posscsscd actual dcpth u'as

fundamcntal to this principlc and llcars a certain correspon-
dcncc both to Flildcbrand's iclea of building up form in parallel
vertical lavcrs and to thc dvnamic planar constructions of 'lat-

lin's "countcr-rcliefs." This scnse of dcpth, traditionally sut>
mergcd treneath an essentialh' flat treatment of the $'all, had to

be made visuallv apparent through articulation in relief in or-

der t<l assure that it rvoulcl bc properlv perccir.cd. 'l'his entailcd
building up thc envelopc out of a netrvork of laverccl planes,

overlapping ancl intersecting at various coordinated anglcs.
'fhe enr,elope v'ould thus acquire not only' an essential three-

dimensional aspect, but also a plastic qualitr., obtained from
the interaction of receding ancl advancing planes and the
rhvthmic florv <lf their lincs. Nonc of the planes v'as capable of
standing alone. All dcrivcd their ultimatc impact and signifi-
cancc from being carefully combincd and arrangcd in pcrfect
but dynamic cquilibrium to crcatc an integral architectural
u,hole. 

-I'he 
cxcrcises assignccl bl' the Rationalists on articulat-

ing surface and form as envclope (Fig. 17) reveal hou'crucial
thc geometrical articulation of f<lrm was to the attainment of a

lucid equilitrrium: thc shapcs, sizcs, and ProPortions of the

constituent planes and intervals all had to be balanced and cor-

relatcd with absolute precision. 
-lhesc cxerciscs also make

clear thc extent to u'hich thc elements advanced in l,adovskv's

four catcgories of formal manipulation n'erc conccived as an in-
tegral set of interactivc principles of composition.

An article surely authored bv Ladovskv appliecl thc conccpt

of relief articulation to the design of sk-vscrapers.'o 
-lhe 

first
part of the presentati<ln seems remarkablv in tune rvith l-ouis
Sullivan's brilliant 1896 article, "'I'hc'lall Building Artisticallv
Considered." [-ike Sullivan, Ladovskv regarded the cxpression
of height as the basic problcm in skvscrapcr design. At the
same time, he also declared that "architecture should not mask

the construction" of a skyscraper. \'et, rvhile asserting that "it
must be 'truthful,"' he cautioncd that "it u'ould be naive to
think that it is sufficientlv 'honest' simplv to reveal [technical]
construction in order to fulfill architectural goals." Rather, the
object was to imbue the architccture of the skvscraper with
consummate artistic expressiveness by caPturing its essence as

an architectural form. Foremost among thesc u'as its height,
rvhich had to be cxpressed not bv masking its facades u'ith
Gothic motifs, as had been done in recent American skv-
scrapers, but "simplv as a bold movcment upward, as the over-
coming of weight."" '-fhis dcclaration recalls Sullivan's asser-

tlon that, in heeding "the imperativc voicc of cmotion," the tall
of6cc building "must be tall must be evcrv inch a prou,1

and soaring thing, rising in sheer exultation so that from the
bottom to the top it is a unit without a singlc descending
line." tt
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22. Anon., Second-year Exercise in Manifesting Plrysical-Mecbanical Prop-
erties of Fonn (mass and equilibrium): Pier and restaurant under a cliff oaer

the sea, 1922. VKHUTEMAS, Ladoosky rudio.

,.. ..}. .'I

21. V. Simbirtsea, Second-year Exercise in Manife*ing the Plrysical-
Mechanical Properties of Form (max and equilibriun): Pier and restaurant

under a cliff ooer the sea, 1922. VKHUTEMAS, Ladoasky studio.
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- Apart from expressing height, however, the skyscraper, no
less than any other architectural form, had to articulare the ar-
chitectural rather than mcrely the technical aspects of its
construction:

'l'be elementarlt requirernent which we must, after ull, impose on
the architectural treatment of ary su(ace consisting of columns,
beams, and '*^indows is the proposition that the constructiae ele-

ments clnstituting the facade of a sklsuaper must be subordinated
t0 a spatial logic . . . t0 ex?ressing s?atial correlations with an
ap?ropriate degree of precision.,u

Applying "spatial logic" to the design of a skyscraper meant
articulating the skeletal framc in sharp relicf against the wall
surface, thereby manifesting the architectural construction as a
"deep form."

The skyscraper design by S. Lopatin (Fig. 23), a student
proiect in Ladovsky's second-year studio at the VKHUTII-
MAS, features a building whose silhouctte unquesrionablf, ex-
presses height, although not in the form of a singlc extrudcd
shaft. Instead, a hierarchical clustering ofshafts that rise incre-
mentally around the visual corc of the skyscraper, somewhat in
the manner of a rectilinear spiral, produces a more complex
and dynamic configuration.n" The use of a concrete skeletal
frame is clearly evident, as is the articulation in sharp relief
against recessed windorv u,alls. 'fhe rectilinear pattern of artic-
ulation is undistorted but rhythmicalll' r'aried to set off the
various zones and stages ofthe skyscraper. A dynamic but per-
suasive equilibrium is achieved.

Infinitely more complex and visually agitating is the sky-
scraper design that Krinskv produced in 1922_1923 (Figs.
24-25). The building does a good deal more than merely ex-
press height. Although it, too, emplovs a concrcre skeletal
frame to achieve a dynamic form, it is marked by a precarious
distortion of the rectilinear structural grid conventionallv asso-
ciated with skyscraper design. Years later, Krinskv recalled
that he had approached the project with lines from a poem
by Vladimir Mayakovskl. etched indeliblv in his mind, and
confessed that they had provided the seminal inspiration for
his design:

We are peddlers of a new faith,
Gir;ing beauty an iron tone,
'to keep the pury stuffs of nature from defling squares

We set offferro-clncrete into tbe skies.',

It is possible to see Krinskv's startling design, seerhing with
restless energy, as the virtual embodiment of the effects of "set-
ting off ferro-concrete into the skies." 'lhe radical skewing of
the lower portion of the building b1, juxtaposing diagonal ele-
ments within a rectilinear framework creates the impression
that a substantial discharge of some kind has just shaken the
building to the core, almost dislodging ir from its foundation.
No less venturesome is the extent of space hollowed out from
the central core of the building. 'fhe geometrical composition
is marked by rhvthmicallv complex contrapuntal variarions on
a rectilinear theme. Provocative and even compelling, although
unquestionably an experimental visionary design, Krinsky's
proiect demonstrates the limits to which Ladovsky's evocative
syntax was stretched in exploring for means to create a dy-
namic architecture of spatial form.

The exercises on expressing space u,hich the Rationalists
assigned at the VKHUTFIMAS yielded more subdued but
equally inventive solutions to the fundamenral problem of ar-
ticulating the permeable envelope as a prime determinant of
spatial form. The concepr of permeability, or the degree of a

2!. !. A. I opatin, Secondlear Exercise in Manifesring Dlnamics, Rltythm,

lgai: yl4 Proportion: Sklscraper for the 
'ofica- of VSNKL,'1923.

VKHUTEMA S, Ladoosky studio.
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form's openness to passage and penetration, to rvhich Doku-
chaev had referred in his definition of architectural spacc, was
a corollarv of the Rationalists' r'ieu, of the envelope as a com-
posite lavering of planes, and so a three-dimensional entitl'
rather than a nvo-dimensional expanse. 

-lhc 
Rationalists sau'

a dvnamic level of permeabilitv and the interpenetration of
space that it suggcsts as a vital means for emphasizing the es-
thetic and perceptual po\r'er of space. Erploring this aspect of
the problem \\'as one of the prime obiectives of the VKHU-I'E-
MAS design exercises on expressing and manipulating space.

Probablv the best knorvn of these is I. I. !'olodko's design
for a coverld marker, done in Krinskr"s seoion (Fig. 26). tiis
design underscores the premium placed on exploiting the fun-
damental relationship betu,een the architectural envelope and
the interpenetration of exterior and interior spacc. It revcals an
a\r'areness that a space sequence can be madc to issue firm di-
rectives that the observer can detcct and measure according to
its rhvthms and the nature of its boundaries. 'lhe device of
criss-crossing planes, used effectivelv to articulate thc surface
of the roof, is echoed in rhe corrcsponding but more subdued
undulations of the side u'alls. The result is a dvnamic sparial
enclosure that convevs a perceptualh' measurable flou.thiough
its sequence of articulated moiules nf ,pr.". Nor least, thc cic-
ments of form, envelope, and spacc are here inextricablv fusccl
into an integral and lucid sparial florm, the trrnrprr.n.r. of its
large glazecl surfaccs accentuating the expansive sensc ni i.rt".-
Penetraring sPace.

It has alreadv been observed that the Rationalist mo\.ement
was the more pedagogicallv orienred of the tg,o leading a\.ant-
garde tendencies in Soviet architecture. 'I'he Rationalists be-
lieved that a ne\\' approach to modern architecture could be
most rigorouslv and objectir-elv der-eloped in the conrrollcd en-
vironmenr of the school of architecture. It rvas also in the
school that the results rvould be effectivelv transmitted immc-
diatelv to rhose u.'ho u'ould constitute the coming generation of
architects, therebv providing reasonable assurance that thev
u'ould be trained to implement rhe neu, design methodologv in
a u,av calculated to bring fundamental improtement to the ar-
cf-ritectural enterprise and to the built environmenr at large.'lhus, if some of the Rationalist pronouncements seem to \-erge
on the tendentious, it is probabh' because thel.often tendid
instinctivelv to assume the trappings nor of a propagandistic
panegvric, as those of the Constructivists were wont to do, but
of a didactic course svllabus or lecture.

I adovskr', Krinski', and Dokuchaev were quite satisfied
to be pedagogues rather rhan pracicing architecs. Br. all
accounts, they devoted themselves to the task u.ith great
vigor and relish, although Ladovsky participared in a numbcr
of competitions, developed projects for several significant
housing profects, and developed numerous important tou.n-
planning schemes.', Moreover, other members of the move-
ment, chieflr' students and recenr graduates of the VKHUTE-
MAS, likeu,ise submitted proiects jointlv as brigades of the
Rationalist organization, the Association of New Architects
(ASNO\A)."'lhe vast majority of these proiects either ema-
nated from or were otherwise connected to upper-level de-
sign problems assigned by the Rationalist instructors at the
VKHU'|EMAS. Dokuchaev himself underscored ,,rhe close
ties betu'een the 'Rationalist' architects and our higher school
[the VKHU'|EMAS]" as the basis of the movement's profes-
sional activitr.." Still, the Rationalist design method obtained
significant and measurable results in practice.

The idiosvncratic and compelling work of Konstantin i\Iel-
nikov illustrates, as perhaps no other, the progressive aspects
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24-25. Vladinir.F. Krinrky, Projectfor a Shyxraperfor the VSNK|, 1923
l:,leoatton and plan.
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26. L I. Volodko. Second-year Exercise in Manifesting Space: Coaered Mar-
ket, 1923. VKH UTEMAS, Krinskl studio.

27. Konstantin S. Melnikoa, Soaiet Paoilion, International Exposition of
Decoratioe Arts, Paris, 1925.
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and potentialities of the design principles and ideas advanced
bv Lador-skv and thc Rationalists. \\'hile there is somc ques-
tion about u-hether or not \lelnikov u'as ever formallv a mem-
ber of ASNO\A, there is little doubt that hc u,as close to
Ladovskv and Krinskv and had much in common u,ith them.o'
\{elnikor''s recenr hiographer, S. Fiederick Starr, has pointed
to the architect's inclination to extract from the vocabulan' of
abstract form a svmbolic svsrem u,ith u'hich to fashion a mod-
ern orchitecture parlante capable of communicating evocative lv
to the public."n As should bv nou' be apparent, such inclina-
tions u'ere at the hearr of the Rationalist doctrine and design
method. 'lhe primarv objective of that method, Dokuchaev re-
marked, u'as "to solvc the [architectural] problem u'ith the
kind of expressiveness and disciplined organization of form
and space that u,ould be capable of raising and au,akening
man's energv and enrichening his emotions." Doing so, he con-
cluded, "opens up significanr prospecs for modern architec-
ture to accomplish the kind of progress and perfection that is
far removed from the tcdious, the monotonous, and thc mun-
danc.""- That \lelnikov fulfilled these expectations u'irh con-
summatc panache and skill mav be seen bv eramining nlo of
his buildings.

fhe 6rst is his Sor.iet Pavilion for L'F,xposition internationale
des arts d4coratifs, held in Paris in rhe summer of 1925. The
building, consrrucred of lap-jointed timber strurs and planks
with glass pane rvalls, fabricated in Nloscow and assembled on
the site, prof ects a bold, crisp silhouette (Figs. 27 -29). 

'I'he ar-
ticulation of the facade u.ith machine-like precision appears to
bespeak a simple rectangular mass. Horvever, the bold fux-
taposition of outrvardh' simple form and inwardlr.. complex
geometrical matrix obtained startlingh' unconventional results.
An examination of the pavilion's plan and side vieu. rer.eals a
diagonal staircase that rises and falls through rhe recrangular
mass, dividing it into tu.o identical triangular forms. This dra_
matic interlocking of triangular and rectangular modes of spa-
tial composition, emphasized bv N,lelnikor,,s o\r.n perspccrive
focusing on rhis particular junction of the pavilion, operates
convincinglv to denv the illusorv simplicin. suggested br. the
facade. 'fhe criss-crossing planes of the arvning itrctched out
on the open frame over the 5g2l1g26s-lscalling the roof treat-
ment of \.rolodko's covered m21las1-xs6entuates the dvnamic
florv of space rhar s\r'eeps diagonallv through thc pavilion.
fhus, the rich complexitv of Melnikor"s .p.iiul composition,
which compares favorabh. to rhat of Le Corbusicr's pavillon cle
l'F.sprit \ouveau at the same exposition, belies the apparenr
simplicitv of the par.ilion's outrvard form. This dichotomr.,
epitomizing that level of spatial inflection which the Rationai_
ists advocated for heightening the perceptual impact and expe-

fe19e.of 1-building, is one that Nlelnikor. exploited repeatedlr.
in his buildings to excellent advantage.

The second \{elnikov building is the dynamic Rusakov
Workers Club in \,Ioscou,, built in lg27 -28 (Figs. 30- 32). fhe
plastic arriculation of mass, proclaimed bv the iearing angles of
the cantilevered forms on rhe srreet facade, attained perhaps its
ultimate realization here. The audacious structure iinot onlv a
powerful form, bur a convincing one as r.vell. -lhe ,gg..rrlr..
diagonal prolections of the upper portions of the auJiiorium,
appearing at firsr glance to be symbolic of cogs in a gear and so
of the proletariat for whom thev were designed, u,eic carefullv
determined on rhe basis of oprimal seating and sight lines, as
indicated in the section, thereby reflecting a virtual synrhesis
of formal and functional elements. Still, these ,.erl: projec-
tions, like the diagonal staircase in the Paris pavilion, p.nr:id"
the kel' to energizing what otherwise woulcl irave been a drab
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28-29. Konstantin S. Melnikoa, Soaiet paoilion, International Exposttior
of Decoratiue Arts, Paris, 1925. Eleuations and plan.
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rectilinear form. -fhe 
Rusakov Club, more than the Paris pa-

vilion, evinces thc evocative "phvsical" and "mechanical"
qualities of expressiveness espouscd bl' Laclovskr- and the Ra-

tionalists. \'lelnikov himself remarkcd that the manipulation of
such forms rvas intended "to crcatc thc impression of a tensed

muscle," an aspect echoing thc psvchophvsiological mctaphor
that the Rationalists had assimilatetl from \liinsterberg's prin-
ciples of perceptual psvchologr,."'

Melnikov's work, the product of a visionar\.' but vigorous
spatial logic, demonstrates the erocative pcrceptual power of
geometricalh- articulatcd mass and space enriched bv a degree

of expressive qualin' appropriate to a givcn solution. 'fhe di-
versity of forms apparcnt in Melnikov's rvork (his o'idcnt con-
cern with cylindrical forms notu'ithstanding), togethcr \r'ith
the explicit accommodation of function, is strikinglv in accord

with the Rationalists' insistence that their clesign method pro-
vided for a consistency of approach, and not of the finishcd

product. Finalh', the contrast betrvcen simple means and

richlv complex ends, manipulated so exquisiteh' bl' \'lclnikor',
epitomizes the sense of visual tension that the Rationalists

promulgated as a legitimatc and dlnamic measure for cnlivcn-
ing architectural form.

Of the few buildings that Ladovskv completed still standing
in substantially unaltered state, none sho$'s better his concern
for symbolizing in visuallv expressive spatial form thc actir-
itv accommodated bv a given structure than his "Red Gatcs"
(now Lcrmontov) cntrancc to the Moscou' i\letro, built in 1935

(Fig. l3). Begun in the mid-thirties, the }loscou' \[ctro, or
subwa\', was dug deeplv into the ground. Escalators, passing

through semi-circular tunncls, connect the street level to the

track platf<rrm belov; which is also rendered in essentially bar-

rel-vaulted conligurations of one kind or another. Wishing to

portrav visuallv for thc Metro users the pcrceptual experiencc

of moving underground along these semi-circular tunnels of
space, l,adovskv devised a cogent "architectural motif" that
would prove emblematic of such an experience. Using the

semi-circular profilc as his starting point, I-adovskv develoPed

a conical rathcr than cylindrical vault, rendered as though in
one-point perspective u'ith a vanishing point thus perccived as

lving below ground level. 'fhis ingenious funnel-like ftrrm mav

be read either as rising out of the ground in culmination of the

underground tunnels or as penctrating into thc ground as their
effective point of origin. Furthcrmore, the conical vault is rcn-
dered not as a single slab, or planc, but as a concentric svstem

of layered slabs whose articulation "in relief" underscores thc
depth of the architectural envelope. Abovc all, such a lavering
of the slabs serves effectivelr,' to affirm the Rationalist axiom

that a space sequence, even one as shallow as this, can be made

to issue emphatic suggestions of directed movement by' the
adroit manipulation of the rhvthms and articulations of its
boundaries. Ladovsky's mctro entrance thus epitomizcs the ad-

vantages envisioned, and in this case achieved, bv his psycho-
analytical method of design, u'hich emphasized the need to
manipulate expressive spatial forms in a wav that was visuallv
lucid and perceptually clear.

Although the Rationalists' concern for developing and ap-

plying an expressive languagc of architecture emphasized thc
formal aspects of the problem, there was an accompanving
deep concern for the social value of architecture as r.l'ell. 'lhat

concern was rooted in the conviction that this nerv language of
architecture had provided the basis for establishing a new stan-

dard of vision and spatial cognition by which the Soviet citizen

could orient himself to his immediate environment. 'fhe de-

sign of lucid and congenial "outward forms and visible space,"

as I)okuchaev put it, rvould help nourish and sustain the So-

viet citizen's nccd to f-eel, to comprchend, and to perfect him-
self. At the same time, it could also help mold and enhance the
collective consciousness of the Soviet citizenrv at large bv
granting a vision of harmon\', where all was in balance, iust as

in the new order toward which Soviet socictv was evolving.

It is necessary that our housing, uhere half the liaes of our workers

and clerks are spent; that our Plants, factories, and institutions

uhere the remaining half of their liles are spent; and, fnalll, that

our cities, open spaces, and buildingsfor rest, education, and recrea-

tion . . . provide the consumer not only with comfort and shelter

from tbe elements, but also with both aisual and intellectual stim-

ulation and impact through their sense of organization and order.

For this will serse to enhance our liaes afid lur uork. By acting

accordingly, we [arcbitects] will conserae the pslchological and

physical energl of our citizens. Our buildings, far from being op'

pressiae and monotonous, will, b1 their rfuthms and the harmony

of their organization, enhance our basic oitalitl. And this is a pro-

found social fact.'*

Oomparison of the Rationalist and Constructivist approaches

is both inevitable and instructive. Although the (lonstruc-

tivists aimed for a social and tcchnical rationalization of archi-
tectural form and building tvpe, and made dramatic progress

in that respect, it rvould be f<xllhardv to suPpose that thev
were not fundamentallv conccrned with aspects of formal ex-

prcssion. While their fbrmal ideas werc scldom postulated ex-

plicitlv in Constructivist pronouncements, their inference is

unmistakatlle in Ginzburg's fbrmulations of thc "functional
mcthod" and in his and the Vesnin brothcrs' Proiects and com-

pleted buildings alike. Despite a certain divcrsitv apparent in
thcir rvork, the forms cmplovcd displaved a remarkablc consis-

tency bordering on formalization: an av<lwed prefercnce for
prcdominantly rectilinear forms of evident simplicitl' and reg-

ularitl', u'ith simple rhl'thmic asvmmctrical variations obtain-
ing chieflv in the fenestration and void patterns and in the

differentiation of masses through the marked scparation of
functions in plan. Ginzburg first advanccd this preference in

Style and Epoch, v'herc hc rationalizec'l it bv rcferencc to the

ps1-chophvsiological prescriptions of Miinstcrberg's teacher,

thc German psychologist lVilhelm !\'undt:

Wilhelm Wundt has determined that we experience the sensation of
pleasure frorn perceiaing a line that is nlore comfortable for the eie

to follow-sucb as, for example, a vertical or horizontal line-
when the muscles mooing the eye haae t0 expend a minimum of en-

erg!. Clrrespznding$, an irregular and sharpll broken line creates

an urlcolnfortable sensation, since the eJe must constantll change di-
rection b1 angular rnopelnents; as a result, the nerues stimulating
the muscles, as usell as tbe muscles themselaes, must experience pain'

ful sensations. If crooked lines are bent with a certain regularitl,
therebl pror.tiding an lp?lrtunit1 to anticipate the effect, thel usu-

al$ generate the nost profound feeling of satisfaction. It is pruisell
in the same lnanner that regular forrns are perceiaed more readill
b1 tbe ey than are irregular ones. In the realm ofregularforms, a

developed optical sensation usualll prefersforms that are subdittided

according t0 tbe sin ?lest principles, such as rytnrnetry or the golden

mean."'t

Ginzburg's remark not only indicates an early propensitv for
more regular and simple f<rrms, but also revcals that he, too,

consulted findings in perceptual psvchologv.
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'fhus, u'hile the (lonstructir-ists emploved a fairlv consis-

tent and restrained rrlcatrularr. of formal elemcnts that tencled
increasinglv to echo their approach to standardized design, the
Rationalists sought a richcr diversitv of fbrmal cxprcssion
through a dvnamic ancl evocativc manipulation <lf abstract
form. It is arguable that the Rationalist manipulation of form,
far more than that of the Constructivists, bears a striking af-
finitl' to tendencies that have operatcd through<lut the historv
of Russian architecture, from the animated iuxtapositions of
bulbous domes and richh' patterned silhouettes up to thc eigh-
teenth centurv, to the more subtle but no less enriched manip-
ulations of classical firrm in the next tu'<l centuries. 'fhe more
liveh' approach to thc classical svntax devcloped in \loscou'
managed to retain the native propensitr, for cnrichecl form,
rvhile a more pedantic classical idiom rvas deviscd in St. Pe-

tersburg, the center of thc classical tradition importcd from thc
\\'est. \\'hat appears striking about thc Rationalist achieve-

ment, hou'ever, is thc degrcc to rvhich it manifcsted this basic

impulse toward an cxprcssivc firrmalism in Russian architcc-
ture in a fresh ancl thoroughlv modcrn manncr through thc lit-
erate manipulation of abstract form and space.

Above all, the Rationalist doctrine u,as a kecn and remark-

able intellectual achievement. Far from constituting "a sort of

universalism of the Larousse t)'pe . . . in rvhich cvcrvthing
became subjective ancl conventional," "" it made possible a ncrv'

spatial vision and conception of dynamic architcctural form
that u'as distinguishcd bv an impressivc vitalitv and depth of
creativc possibilities. It demonstrated persuasivelv that com-
plexitv and richness, handled rvith cliscipline and control, are

not antithctical to the conceptual icleals of modern architec-
ture. Significantll', this clisciplinc and control u'erc enhanced

considerablv bv informed rcfercncc to principles of perccp-
tual psvchologr..

33. Niholai A. Ladousky, "Red Gates" (nou Lermontoa) Metro Entance,
Moscow, 1935.
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*This essav builds on mv earlier treatment of the subiect in a paper on the
VKI IUTE\l4S, presented'at the \eru ()rleans meeting of the Societv of Ar-
r:hitectural Ilistorians in '\pril 1974, and in ml Ph.D. dissertation, "tends in
Soviet Architectural Thought, l9l7-1932: The Grou'th and Decline of the
Constructivist and Rationalist llovements" (Cornell Universitl', 1974). It in-
corporates as u'ell nerr insiehts and materials gained through additional re-
search conducted in the Soviet Union inl977. thanks to fellouships from the
International Research and Exchanges Board (IREX) and the liulbright-lIavs
Facultv Research Abroad Program.

I ivould like to acknouledge the generous assistance of Prof. Oleg,\.
Shvidkovsk,'', Head of the Department of l{odern ,\rchitectural I Iiston'at the
,\4oscorv ,\rchitectural Institute, uho graciouslv facilitated mt' research and
stav in \'Ioscou' in 1977 . I am also greath' indebted to several Soviet colleagues
who rvere so generous rvith theirlime and friendship, and u'ith insightide-
rir,ed from their ou,n u'ork. The spirited invoh'ement and response of mem-
bers ofthe seminar on modern Soviet architecture that I gave at the Universitr'
of Pennsvllania in the spring of 1979 helped sharpen the focus of mt presenta-
tion. Thanks are also due to the Universitv of llarvland at Oollege Park fbr the
sabbatical leave in the fall semester of lgi9, uhich enabled meio begin work
on this essa\', and to the Committee on Soviet Studies at Cornell Universitv,
whose financial assistance helped u ith preparing the essav fbr publicatit-rn.

!{otes
l. The theort-of empathv rias elaborated bv the German pst'chologist

'fheodor Lipps, as discussed belorr; cf. n. 45 and accompanving text. Signifi-
canth', Lipps' theon' of empathv forms the cornerstone of the "I Iumanist \ al-
ues" promulgated in Geoffrel Scotr's tlrchitectare of Humanism (2nd ed.; \eu'
York: Charles Scribner's Sons, 1969), in u,hich this principle is described as

both "transcribing ourseh es into terms of architecture" and "transcribing ar-
chitecture into terms ofourselves" (p. tSS). The Iirst application ofthis eeneral
concept in .\merican architectural theorv occurs in Leopold F,itllitz's Nature
and Function o/,.1rt (\erv \brk: ,\. O. r\rmstrong & Son, 1881), in uhich the
architect maintains that the idea in art "is a perceived relation of matter" and
that "some demonstration of the idea in material action should be fixed upon
and defined in order to elicit the nature of the emotions u,hich are ultimatelv
depicted" (p. 125). It is signifcant that Eidlitz urote and practiced durins the
Fligh Victorian Gothic period in American architecture, u hich manifested
tendencies to create forceful architectural forms. \io architect better ernbodied
such tendencies in his u'ork than the Philadelphian l.iank Iurness, rvhose avid
predisposition tou ard a mannered distortion of design elements through com-
pression and other apparent effects ofgravitv has been noted, albeit uithout
connection to the principle of "empathr'," in James O'(iorman, tlrchitecture rl'
Frank Furness (Philadelphia: Philadelphia lluseum of Art, 1973); see n. 80 be-
Iow for further references to Furness in this connection. \'incent Sculli'de-
tected similar, but more subdued, tendencies in the u'ork t-rf Louis Sutii,an,
and has recognized the "empathr'" idea as the source in his "Louis Sullilan's
.{rchitectural Ornament," Perspecta j (1959): 7+.

2. The studv of space perception developed rapidlv in the second half of
the nineteenth centurl and still more rapidlv during the trventieth as a distinct
branch of psvchologli The fields of invistigation riost relevant to archirecture
have been those concentrating on the factors that contribute to the perceptual
articulation or organization of objects in space, such as depth perceprion,
movement, form, color, and their interactions, as rvell as on such questions as

horv one perceives that there are six sides on a cube, even though onlv three of
them can be directlv visible at once. See, inter alia, Edryin G. l)oring, Sensation
rtnd Perception in the Httnry of Eryerimental Psycbologl (-rr-eu, \brk:-.\ppleton-
Centurv-Crofts, 1942), James J. Gibson, The Senses Considered as Perceptual Sys-
rezs (Boston: Floughton llifllin, 1966), andJulian E. Hochberg, Perception (Err-
glewood Cliffs, N.J.: Prentice-I Iall, 1964) for discussion of experimental find-
ings and theories of special interest in space perception. lbr a treatment
:rttuned more directlv to questions of experimental esthetics, see R. \\-. Pick-
ford, Pslchology and Yiual tlesthetics (London: Ilutchison Educational, 1972).
Significantlr', the rise of the studv of space perception u,as accompanied bv
related innovative developments in art theorv and criticism. These included
the perceptual theories and analvsis of.\dolfvon Hildebrand, Konrad Fiedler,
and Alois Riegl, shich revolutionized the approach ro rhe figural arts at rhe
r:lose of the nineteenth centur\', follou'ed bv the corresponding anah.sis of spa-
tial composition advanced bv Riegl and August Schmarsou'and amplified bv
trIeinrich \\'olfltin and Paul Frankl, u'hich proved the hallmark ofturn-of-the-
century- architectural criticism. These theorists analvzed the formal aspects of
a spatial form that emerge onlv as the observer approaches and then moves
around and through a building. In the process, they brought to light the ki-
netic experience of the observer, u,ho arrives at a single image of an art object
as the product of manv partial images obtained rvhile moving over successive
time inten'als through space. These innovations in art theorv and criticism,
together u'ith the Oubist representation of objects from several points of view
simultaneouslr', in turn paralleled the radical innovations in science based on
the dvnamic conception of space-time in modern physics, which described the
universe as a continuum rvith four coordinates, dimensions, three of space and
one of time, in rvhich anv event can be located.
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The new conceptions of space in modern architecture began essentially
rvith \Vright's interpenetration ofspace, mentioned belou (see n. 3). Thev en-
compassed such rvell-knou'n innovations as Theo van Doesburg's and Gerritt
Rietveld's rectilinear organization of planes conceived as lavered and articula-
ted elements in space, tr{ids van der Rohe's horizontalh'centrifugal spatial ar-
rangements subdivided and articulated br- free-standing planes and columns,
and Le Corbusier's Purist laveringoffrontalized planes in space and plav rvith
literal and phenomenal t.rnrprrin.r'. .\s rvill be seen, th; principles of dv-
namic spatial form advanced bv the Soviet Rationalists represented vet an-
other significant contribution to this constellation of conceptions.

3. The svstem developed bv Friedrich Fioebel mav be seen as having con-
stituted, in part, an adaptation of embrvonic principles of perceptual psvchol-
ogv; for a general introduction to the question, see DentonJ. Snider, Ile Psy-
chologl of Froebel's Play Gifts (St. Louis: Sigma Publishing Oo., 1900), and Elsie
R. I{urrar'', Froebel as a I'ioneer in,l,lodern Pslchologl (Baltimore: \\arrvick and
York, l9l4). Like other basic perception theories, fioebel's kindergarten svs-
tem sought to explain hou an individual-in this case, a child-perceives the
visible u'orld of objects around him. The geometrical plavthings devised by
Iiroebel constituted a lucid means of thcilitating that perception through the
reduction of discrete objects into an interlocking complex of primarv geometri-
cal shapes, drau ing parallels betu een the geometrv of crvstallographv and the
structure of all matter; see .\laria K. Boelte and John Kraus, Ile Kindtrgarten
Guide: ,ln lllustrated Handbook Designed for the Self-lnstruction of Kindtrgarteners,
l[others, and Nwses (Nerv \brk: E. Steiger, 1877). There rvas little in the nature
of the Iroebel "gifts" to dictate anv particular stvle, although the rigidlv geo-
metrical matrir did dispose \\iight torrard highh'geometrical patterns. Be-
vond that, houever, \\iight rvas not impeded in absorbing and manifesting an
impressive arrav of nos u ell-knou n formal and sh-listic sources, rvhich he did
uith consummate skill, arriving at an innate personal svnthesis. Thus, the sig-
nificance of \\iight's assimilation of the Fioebel "gifts" does not Iie in its having
somehog t'ielded anv discernible "stlle,".as (lrant .\lanson seems ro implv in
his treatment of the subiect in "\\iight in the \urserr;" Architectural Ri.iieu*,
vol. 113 (June 195 3) : 149- 5 l, and in his Frank Lloyd ll'right to 1910 (\erv \brk:
\hn Nostrand, 1958), pp. 6 ff. 'I-hat these "gifts" exposed \\'right to a set
of universal principles of form that inculcated in him a disciplined, three-
dimensional rvav of thinking about lbrm and space as interactive phenomena
has recentlv been recognized bv Richard (1. .\lac(lormac in "The ,\natomv of
\\iighCs Aesthetic," ,lrchitectural Rerret', r'ol. 143 (l'ebruarv 1968):143-46,
and his "Froebel's Kindergarten Clifts and the llarlr' \\trrk of liank Llovd
!\iight," Eno-ironment.and Planning, B, vol. I (19?4):29-50. Even in -\lac(hr-
mac's illuminating treatment, h<.ruever, undue emphasis on the tartan grid is-
sue and thus on literal formal and "stylistic" aspects of the issue serves to ob-
scure the conceptual and intellectual dimensions of Fioebel's gifts and \\'right's
appropriation of them. That the Froebel episode in \\right's rvork u,as a pro-
cess of assimilating principles of perceptual psvchologv into architectural
thought was not discerned bv either .\lanson or.\lacCormac, or bv Stuart \\'il-
son in his "The Gifts of l.riedrich hroebel," Journal of the Society of ;lrchitectural
Httorians, r'ol. 26 (December 1967), 238-41.

4. \\hlter (iropius, "ls there a Science of Design?" chap. 3 in his Scope oJ'

Total Architecture (\erl \brk: Collier Books, 1962), p. 30. The chapter ap-
peared initiallv as an article in the December 1947 issue o{ rhe ,Magazine of Art.
,\mong the more vivid examples of the connection betueen theories of percep-
tual psvchologv and concepts of basic design espoused bv Bauhaus masrers is
the dvnamic notion of space in art outlined inLrzL.: Iloholv-Nagl', The Neu
Viion andAbstract of an rlrtit (rer-. ed.; New \brk: \\'ittenborn, 1947)- ,\s rvill
be seen belog' in a discussion of Kandinskv's u,ork at the Institute of r\rtistic
Culture in \loscou'prior to his coming to tire Bauhaus, the perceptual theories
consulted bv Bauhaus masters \r'ere not limited to those propounded bv the
Gestalt psvihologists.

5. That the Soliet Rationalist movement has, until recent times, treen vir-
tualh'neglected in \\'estern architectural criticism is surprising, but perhaps
not dif6cult to explain. Its urrrk, together uith that ofthe (irnstructivist
movement, uas recognized and discussed as earlv as 1929 in '\lfred Barr, Jr.,
"Notes on Russian,\rchitecture," T'he..lrts, r-ol. l5 (I.'ebruarv l929): 103-6; the
article $as published upon Barr's return from a tour of the Soviet Union to
sun'ev the contemporarv Soviet art scene. Several vears later, hotvet-er, a de-
cided cloud \r'as cast on the Rationalist molement bv Berthold Lubetkin, a So-
viet architect of overtlr' (irnstructir ist svmpathies ir ho had emigrated to lin-
gland and founded thi firm of Tecton in f9jZ. In his "'\rchitectlral Thought
Since the Revolution," ..lrchitectaral Re.aie,u, r'ol. 71 (.\lav 1932):202, Lubetkin
dismissed the Rationalist tendencr'luhich he als,, referied to as "formalism")
as "purelv abstract, idealistic, ani emotional," its "geometric svmbolism. . .

imprisoned u ithin its os n straightjacket that \r'as inhuman and incomprehen-
sible for the non-initiatecl: a sort of universalism of the Larousse n'pe, but a

universalism in u'hich evervthing became subjective and conventional." Lu-
betkin's deep Oonstructivisi bias ind resulting antipathl tou ard the Rational-
ist movement lessens the authoritv of his denunciation. That bias, coupled
rvith the superficial characterizati<in of the Rationalist doctrine, uas stili re-
Ilected nvo decades later in Lubetkin's impressionistic piece "Soviet 

'\rchitec-ture: Notes on Developments from l9l7 to I932," :lrchiteilural tlssociationJour-
nal, vol. 7l (-\lar 1956): 261. In it, Lubetkin criticized the Rationalist design
method's "arbitrariness of choice, r.r'hich, notu'ithstanding its claims to be gor-
erned bv universal and immutable laws of optical perceprion, uas in fact a
purelv individualistic, empirical selection divorced hrom iocial and technical
reali$'." Lubetkin's essentialh'polemical and quite misleading interpretation of
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the Rationalist movement has been echoetl in recent vears bv Kenneth liamp-
ton; see his,llodern ,lrcbitecture: ,l L'riticol llrslc,r"y (\'eu \brl: Oxfirrd Univer-
sitv Press, 1980), pp. 171 ff. '\natole Kopp like*ise has paid scant and largelv
disparaging attention to the Rationalists in his Ville et Rduolutioz (Paris: F)di-
tions ..\nthropos, 1967; Eng. trans.: 'lbu*n and Rev-olution, trans. Thomas Ii.
Burton, Nes,\irrk: Ilraziller, 1970), and other uritings. '\ more tralanced
though rather vague account is fbund in }Iilka Bliznakor', "The Rationalist
Mrrvement in Soviet Architecture of the 1920s," 2}th-Century Studies, n<ts. t'-8
(December 1972):147-61. \'ieri Quilici included a moclest commentarv accom-
panving the reproduction o1 a feu' Rationalist pronouncement s inhis L'architet-
tura dtl costruttidsmo (tsari: Editori Laterza, 1969), pp. 129-51; it \\'as re-
published as "Firrmalisme et Procluctivisme," l'H 101 (Spring-Summer l9i2:
176-89. I lence, the Soviet Rationalist movement has thus lar been either over-
kmked or inadequatelv explained in \\'estern architectural criticisnt and schol-
arship. Tir date, the onlv substantial and scholarl.v treatments of the move-
ment, its theort', and its chief proponents are those procluced bv the Soviet
scholars Vigdariia E.. Khazanova and, especialh, Selim O. Khan-.\lagomedor';
for citations of their various publications on the subject, see r\natole Senke-
vitch,Jr., Sovietilrchitecture,19lT-1962::\BibliographialGuidetoSource.l[aterial
(Oharkrttesville: Universin' Press of Yirginia, 1974). .\n linglish translation of
a recent article on Ladovskv bv Khan-.\lagomedor', is his "Nikolaj Ladovskij:
r\n Ideologv of Rationalism,"'Lotus Interiational 20 (September t,lZg), tOS ti'.

6. Nikolai r\. Ladovskl; "Osnovv postroeniia teorii arkhitekturr' (pod
znakom ratsionalisticheskoi estetiki)" [T'he l.irunclations firr (irnstructing a

Theorv of lrchitecture (Under the Ilanner of a Rationalist .\esthetic)1, lzces-
tiia tlSNOV|, no. I (1926): []1. This and other Russian-language texts cited in
this essav have been translated into l-nglish tx' the author.

7. Ladovskr.', "O roli prostranstva-r' arki.ritekturc i o kharaktere sinteza
arkhitekturr', skul'pturv i zhixrpisi" [(irncerning the Role of Space in ,\rchi-
tecture and the (lharacter of the Svnthesis of '\rchitecture, Sculpture, and
Paintingl, in,\Iastera sot,etskoi arkhiteitur.y oh,trkhitekture, comp. -\t. Ci. Ilarkhin
and Iu. S. \hralor', vol. I(2 r<rls.;\loscon:Izd-r'o Iskussn'o, 1975), p. 3,14.

Ilereafteq onlv the title and volurne numtrcr of this documentarv source u'ill
be indicated. ilembership of ZI IIVSKUI-P-f.\RKI I consisretl iniriallv of the
sculptor Boris t). Korolei, its president, :rnd seven architccts: I-adovskr-antl
Krinskr,, together ri'ith S. Dombrovskr', N. Istselenor', Ia. Raikh, .\. Rukhlia-
der', and \. Fiidman; at that time, it ri'as knurin as the (lommission fbr the
Elaboration of Questions of Sculptural-'\rchitectural Svnthesis (SINSKULP-
TARKII). The painters .\lerander \1. Rodchenko ancl Alerander \. Shev-
chenko and the architect (i. Ilapu ioined br,the cnd ofthe vear, rt $'hich time
the name uas chansed to ZIIIVSKULI'}IARKII. Scc Selim O. Khan-
Magomedor', "Pervaia novatorskaia nrlrcheskaia organizatsiia sovetskoi arkhi-
tekturr- (Sinskul'ptarkh-Zhivskul'ptarkh, l9l9-1920 Bg.)" IThe l.'irst Innovative
(lreative Organization in Soviet .\rchitecture (Sinskul'ptarkh-Zhivskul'ptarkh,
l919-1920)1, I'roblemy istorii sowtskoi arkhitektury, no. 2 (\{oscoui 1976)1 5L).

8. \'ladimir li. Krinskr', "\ozniknovenie izhizn"\ssotsiatsii novvkh arkhi-
tektoror'-,\SNO\.t' tThe Emergence and Life of the .\ssocirtion oi Neu
Architects-,\SNO\'\1, Sotetskaia arkhitekturo, no. l8 (\toscou', l()6()), 20.
I Iereafter referred to as "\irzniknovenic i zhizn' ASNO\.\."

9. Krinskr', "Nachalo stanovleniia sotsialisticheskoi arkhitekturv" [The
C)rigins of the llvolution of Socialist ,\rchitecturel, .llastera so,setskoi arkhitek-
tury ob arkhitekture, p. 123.

10. Ibid, p. 122.

ll. Ibid, p. 123. At the same time, Krinsky indicated that he had been
above all infatuated uith Oezanne, u,hose rvork he felt had markecl the begin-
ning of the tendencv to',r,ard creating the "illusion of breaking dou n the obiect
into fragments" that u'as subsequentlv picked up bv the (lubists. Tix.r, "bv
means of painting, he [Oezanne] expresscd the sense of the material, the mass,
and the rveight of obiects. r\nd he conveyed their rolumetric aspect ll' means
of simple geometric surfaces and bodies (planes, cllinders, cubes, spheres)"
(p. tztl.

12. Kasimir S. Ilalevich, Die gegenstandlose ll?/t. Ilauhausbiicher no. ll
(\{unich: Langen, 1927; Eng. trans.: fre Non-Objectiue ll'orld, trans. Iloriard
Dearstvne [Chicago: Theobald, 1959]). See also his fssays on :lrt, l9l5-1928,
ed. toels Andersen. trans. Xenia Gkrrvacki-Prus ancl ,\rnold .\lcl'lillin.
(2 r'ols.; London: Rapp & \\'hiting, 1969), and toels Andersen, ,llalet:ich (,\m-
sterdam: Stedeliik l{useum, 1970).

I 3. In a letter to the editors of the (lonstructivist architectural journal (iorz-

templrary tlrchitecture (5....1.), tr{alevich claimed that his "r'olumetric Suprerna-
tism," or architectons, had, after 1923, "evolved in all of its cultural aspects
into modern art, rvhich is architecture;" S.4., no. 5 (1928): 1.56. [)espite his
claim, that facet ofhis u'ork does not appeal on the uhole, to have exerted a

notable influence on the Rationalists, least of all in the ZI IIVSKULPT,\RKI I
experience, rvhich predated it. Lissitzkv had studied architecture at the Tech-
nische llochschule in Darmstadt. IIe returnetl to Russia in 1918, and taught
at the Vitebsk Art School, developing close contact rvith.\lalevich. r\ccording
to Krinskv, Lissitsk.v and Lad<xskt'first met uhen the fbrmer appeared at
INKFIUK to give a lecture on his Prouns, probablv on 23 September 1921,
striking up a lasting frienship from then on; Krinskl', "\bnziknovenie i zhizn'
ASNO\.\," p. 27.

14. The term "Proun" coined bv Lissitzkv was an acron_vm standinq lbr
"Proiects affirming the neu" \PROekt.y L'ttirzhduiiu \oaogt). "Proun,;' he
wrote, "begins as a level surface [andl turns into a model ofthree-dimensional
space. . . ." in his Lissitzkl,, "Proun: Not \Vorld Visions, but \\brld Realin', De
Stijl, nos.5-6 (June 1922), reprod. in Sophie Lissitzkv-Kiippers, El Lissitzk.y

(Greenuich, Conn.: Neu.'lbrk Graphic Sociec', l96t'l), p. 144. l,or the Russian
translation by Lissitskv's son from the original (ierman tvpescript lirr the arti-
cle, rvhich is slightlv different from the published text, see his "lz'-lbzisov k
prounu (ot zhivopisi k arkhitekture)"' [,iom the "Theses lirr Proun (fron.r

Painting tcr Architecture)"), it l4astera s@etskli arkhitektur.y ob arkhitekture,
vol.2, pp.133-35.

15. In an article published in 1925, Lissitzkv made clear the extent to
u.'hich the concept of space-time had informed his conception of a dvnamic
space, u,ith its attendant corresponclence to the Rationalists' notions about spa-
tial fbrm ancl perception. In his article, [,issitzkv advanced "Irrational" and
"lmaginart"' spaces as nvo dvnamic spatial nragnitudes that had been made
possible by nes, optical discoveries. Irrational space, he urote, had first been
developed in Suprematism ancl his oun Prouns. It combined both projection
and penetration simultaneouslv as coequal but opposing maqnitutles of visual
distance betrveen objects on a picture plane. The fact that these distances
could not be measured bv anv finite measure made the resultant space "irra-
tional," in the same mathematical sense that the square root of the number tu'o
is irrational. Objects arranged in such a space thus possess an infinite capaci$'
to be perceived as extending simultaneoush'into backgrouncl and frrreground.
"Imaginarv" space, on the other hand, uas conceived as one in rvhich thc per-
ceptual sense of movement is utilized to create from isolated elements the illu-
sion ofvisual form and space. These elements can be so arranged that, taken as

a rvhole, thev create a sense of movement that in turn produces the visual im-
pression of a cohesive surface or volume made up of these elements. 'l'hus, the
notion of simultaneous projection ancl penetration in "irrational" space and the
concept of expressing form and space through the rhvthmic grouping of ele-
ments in "imaginarv" space is analogous to the deep, three-dimensional space
that the Rationalists rvere to formulate as a conceptual matrix for their spatial
form. Fbr Lissitskr"s article, see his "A[rt] and Pangeomet1r,,," reprod. in
Lissitzkv-Ktipp er s,' Lissitsky, pp. 348- 3 54.

16. Tilo excellent recent treatments of Rodchenko are German Karginor,,
Rodchenko. Trans. Elisabeth IIoch (London: 'l'hames & Iluclson, 1979), and
fohn l,lilner, "tr{aterial \alues: ,\lerander Rodchenko and the End of,\bstract
\rt," Rodcbenko and the ,\rts oJ' Reoolmionary Russia, etl. Davicl Elliott (Ne',v
\brk: Pantheon Books, 1979), pp. 50-5+.

17. See, inter alia, Dennis Sharp, ,\Iodern Architecture and Erpressionism
(Nerv \brk: I3razillel 1966), Chap. 8 (on Finsterlin).

Itl. Paul Zucker, "'l'he Paradox of r\rchitectural Theories at the Beginning
of the 'Ilodern }Iovement,"' Journal of the Society of Architectural Historians,
vol. l0 (October 1951): l2-13.

19. r\n illustration of a Krinskv experimental project fbr the "'lbmple tbr
the Oongregation of Peoples" is published in tllastera sot;etskoi arkhitektury ob

arkhitekture, Plate 31 (at end of book).
20. Krinskr'', "Nachalo stanovleniia sotsialisticheskoi arkhitekturr'," p. 123.

21. \hssilv \. Kandinskr', "Skhen'raticheskaia programma ralxrt Instituta
khudozhesn'ennoi kul'tun' po planu \'. \. Kandinskogo" [Schematic Program
for the \lbrk of the Institutc of .\rtistic Culture ,\ccording to the Plan l)evised
b1' \'l \l Kandinskvl, in Sotsetskoe iskusst"so za 15 let. ,llaterialy i dokumentaxiia,
ed. Ivan L. Matsa (tr{oscou'Leningrad: Ogiz-lz.ogiz, 1933), p. 126. An unac-
ceptable English translation is \\'. Kandinskr', "Schematic Plan of Studies and
\\brk of the Institute of ,\rt Oulture," in ln ,l[emory of Vrassil Kandinsky, ed.
IIilla Rebav (New York: (iugenheim Ioundation, 1945), p. 45.

In the summer of 1921, Kandinskv presented an abbreviated version of
his INKIIUK program to the Russian Acaderrv of Artistic Sciences, pub-
lished untitled in Iskusstao, no. I (Summer 1923), pp. 415-16; Eng. trans. in Ras-

sian Art of tbe Arant-Garde, ed. John Ir. Boult (Neu'\trrk: \'iking Press, 1976),

pp. 196-98. Prior to developing his INKIIUK programr Kandinskl had er-
plored the psvchological effects ofcolor antl form as u'ell as draun analogies
betrveen painting and music (his central preoccupation) in his important
Uber das Gerstige in der Kunst (;\'lunich, 1912; Eng. trats.: Concerning tbe Spiritual
iz rlrr, Neu \brk: \\:ittenborn,1947)..\fter leaving Russia in 1923 to join the
Bauhaus facultr,', Kandinskv rvrote his l'unkt und l-inie zu l.liiche (\lunich,1926;
Eng. trans.: Point and l.ine to Plane. Nerv \irrk: \\'ittenborn, 1947), erpanding
his earlier analvsis.

22. (lf. "Institut khudozhesn'ennoi kul'turv" [The Institute of '\rtisticOulturel, in Sooexkoe ishusstao za l5 let, pp. 139-1+3. 'l'he article u'as originally
published in Rars[oe iskussttso , no. I (192 3). See also Selim O. Khan-\lagomedor',
"\trzniknovenie i formirovanie INKIIUKa" [The Emergence and Fbrmation
of INKIIUKI, Probkml istorii so,;etskoi arkhitektury, no. 2 (Iloscou,, 1976):

24-27, and his "Sektsiia monumentalnogo iskusstva INKIIUKa" ['fhe Section
of I'lonumental Art at INKIIUKI, Problery itorii so,setskoi arkhitektury, no. 3

(.\Ioscolr', 1977): 18-23, for a discussion of Kandirrskv's rvork and emphases at
INKHL K, as rvell as the rcacti()n to it.

21. Aleksei \i Ilabicher', "Zapiskl. k programne" fNotes on the Programl,
reprod. in Dmitrii \'. Sarabianor', ,lkksei llasil'e";ich Babichet: kbudozhnik, teo-

retik, pedagog [Aleksei \isil'evich l]abicher': Artist, Theoretician, Pedagoguel
(Moscow: Sor,etskii khudozhnik, 1974), p. 10a.

24. Ibid.
25. El Lissitzky and Ilya Ehrenburg, "Blokada Rossii konchaetsia" [The

Blockade of Russia is Endingl, in Mastera sor)etskli arkhitektury ob arkhitekture,
comp. M. G. Barkhin and Iu. S. \hralor', vol. 2 (Nloscou': Izd-rrr Iskussn'o,
1975), p. 138; Eng. trans. available in Lissitskv-Ktippers, Zrislrs&-y, pp. 340-341.

26. Statement appended to Varst's (Stepanova's) contribution to the cata-
logue of the exhibition, J x J = 25. Katalog olstaaki 15 x 5 : 25. Catalogue of
the Exhibitionl (Nloscou', l92l), n.p. The five artists represented in the exhi-



bition were Alexander Rodchenko, \irvara Stepanova, Alexander Vesnin,
f,iubov Popova, and Alexandra Exter.

27. Nikolai A. Ladovskr', "lz protokolov rabochei gruppv arkhitektorov
INKIIUKa (1921)" [tiom the \linutes of the \lbrking Group of Architects
(1921)1, in Mostera souetshoi arkhitektury ob arkhitekture, vol. 1, p. 345.

28. Quoted in Selim O. Khan-Ilagomedov, Teoreticheshie kortseptsii ttsorche-

skikh techenii sot:etskoi arkhitektury (Iloscorv: Gosgrazhdanstroi, 1974), p. 21.

29. Adolfvon Ilildebrand, Dos Problem dtr Form in der bildenden Kunst
(t893); Eng. trans. br' \lax F. llever and Robert.\t. Ogden: Tbe Probkm of
l:orm in Painting and Sculpture (\eu \brk: G. E. Stechert, 1932). (lf. also Hilde-
trrand's "Remarks on the Problem of Form," College tlrtJournal, vol. ll (Sum-

mer 1952): 251-58, for a succinct reiteration of Ilildebrand's essential argu-
ment. Hildebrand's treatise u'as translated in Russian x Problenl form.y ';
izobrazitel'nom iskusstae [Problems of lirrm in the l"ine Arts] tans. frt>m (ier-
rnan bv \. B. Rosenfel'd and \. .'\. Fhvorskr'(.\loscou: Izd-vo \1usaget, l9l4).

10. I lildebrand . Problem of Forn. p. ll9.
31. Krinskr', "Iz doklada v I\KIIUKe 'Put' arkhitekturr" (.\tai l92l)"

[Fiom a Speech to INKIIUK "The Trend in -\rchitecture" (\'[ar'' 1921)], in
,l4astera Swestkoi arkhitektury ob arkhitekture, vol. 2, p. ll4.

32. Ibid, p. l15.
33. Ibid, p. ll3.
3,+. Ibid. p. lla.
3s. Ibid, p. 116.

16. Ibid, pp. ll6-117. Krinskv had noted that "Line, plane, and geometri-
cal surface (sphere, o'linder, cone) are eternal. These are the laws ofour think-
ing and perception."

37. Cf. \'ladimir E. ttlin, Vladimir Ecgrafoticb Tatlin (Petrograd, l9l5),
Nikolai \. Punin, Tatlin (proti"- kubizmol[Thtlin (,\gainst Cubism)] (Perrograd,
l92l), ;\lexander Rodchenko, "\-ladimir Tatlin," Opus Internationai, no. 4 (De-
cember 1967): 15-18, and toels Andersen, comp., \'ladimir hllir (Stockholm:
I{oderna \luseet, 1968).

18. Krinskr; "Nachalo stanovleniia sotsialisticheskoi arkhitekturr'," p. 122.
39. \'ladimir Titlin, Telel Shapiro, Iosif Ileerzon, and P. \'inigrador',

"Nasha predstoiashchaia rabota" [The \[brk Ahead of Ls], Ezhedner:nyi biul-
leten'l'lll-gos'ezdtso.,.etus, no. 13 (Januarv l, l92l), p.ll; Eng. trans: "The
\{brk ,\head of Us," in Russian Art of the Aaant-Garde, ed. John E. Borvh (Neu'
\brk: \'iking Press, 1976), p. 206; the cosignatories rvith Tatlin assisted him
*'ith u.'ork on the model of his \{onument to the Third International, uhich
*'as transferred from Petrograd, *here it had been built originallr', and re-
erected in \{oscos'on the occasion ofthe Eighth Congress of Soviets, in De-
cember 1920. ttlin's intuitive approach, implicit in this commentarri is sug-
gested in Nikolai \. Ptnin, Pamiatnik lll Internatsionala. Proekt \'. Tatlina
[Ilonument to the Third International. The Project bv \. Tatlin] (Petrograd:
lzd. 120 \arkompros, 1920). See also various relevant srarements reproduced
in Andersen, l'ladimir Tatlin. ln his book Stil' i epokba [Stvle and Epoch]
(.\Ioscos: Gosizdat, 1924), \loisei Ia. Ginzburg, u ho emerged as the chief rhe-
oretician of the Constructivist movement, rejected the relevance of ttlin's
to$'er for Constructivist architecture because of its intuitive rather than em-
pirical approach to structural design. Because of the need to balance concept
rvith feasibilitr', he srote, "an architect never builds'castles in the air"'(p. 22).
Industrial buildings offered a more suitable paradigm because their "prosaic
restraint and evervdav life can root experimentation firmly in the present cir-
cumstances bv confining transcendental dreams to the conhnes of ivhat is pos-
sible, attainable, and truh' necessary" (p. 133). The earh' w.ork of Alexander
Vesnin, the founder of Constructivist architecture, bridged the gap benveen
Tatlin's visionarv design and Ginzburg's utopian sense of pragmatism; until
1923, \'esnin uorked almost exclusively as a painter and stage designer.

40. Ladovskli "Opredelenie tekhnicheskoi konstruktsii (1921)" IDetermin-
ation of Technical Construction], in llastera soaetskoi arkhitektury ob arkhitek-
ture,vol. I, p. 345. .\ccordingto Babichev's widow, N. Babicheva, Ladovskv's
definition rvas adopted bv the ltbrking Group of C)bjective .\nalvsis at
INKI IUK. Her remarks to that effect are contained in annotations to Aleksei
\. Babichev, "O konstruktsii i kompozitsii" [On Oonstruction and Fbrm], De-
koratit:noe tkusstco SS.IR, no. 3 (I{arch 1967\:17.

41. Ladovskt', "lz protokolov zasedanii komissii zhivopisno-skul'pturno-
arkhitekturnogo sinteza (1919)" IFrom the Minutes of the trleetings of the Com-
mission of Painterlv-Sculptural-Architectural Synthesis (1919)1, in l4astera s0-
eetskli arkhitektnry ob arkhitekture, vol. l, p. 344.

42. Krinskv, "Diskussiia na temu Analiz poniatiia konstruktsii i kompozit-
sii v moment ikh razgranicheniia (1921)" [Discussion on rhe Subieo of "Analr'-
sis of the Notion of Construction and Composition at the Point of their Dif-
ferentiation (1921)1, in .Vatero sopetshoi arkbitektury ob arkhitekture, vol. 2, p. lll.

43. Ibid.
44. Krinskr', "O stat'e Muteziusa'Sovremennoe v arkhitekrure'(1921)" [On

the Article bv }luthesius, "The Modern in Architecture"), in Mastera sot:etskoi

arkhitektury ob arkbitektare, r'ol. 2, p. ll3.
45. Lipps's ideas on the theorv of "empathv" w,ere amplified in his.is-

thetische Fahtoren der Raumanschauung (tlamburg, 1897), and Raumtisthetik und
geometriscboptiscbe Tiiucbungen.(tripzig, 1897), with the fullest elaboration con-
tained in his monumental Asthetik,2 vol. (IIamburg, 1903-06). An English
translation of an extract from one of Lipps's articles on the subiect is rendered
as Theodore Lipps, "Empathv, Inner Imitation, and Sense-F'eelings," in rl
Modtrn Book of Aexhetis, ed. \'lelvin Rader (Neu., York: Holt, Rinehart and
Winston, 1960), pp. 374-82. The term Einfiihlung was first used bv Robert Vis-
cher in his Das optiscbe Forngefiihl. Eitt Beitrag zur tlsthetik (1871). The idea of
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"empathv" was also taken up bv Johannes \ olkelt and Karl Gr<xrs in Germanr,',
bv Victor Basch in Fiance, and in England br' \-ernon Lee, the pen name
of Violet Paget. See n. I for the application of the "empathv" theorv to
architecture.

46. Ladovskv, "Psikho-tekhnicheskaia laboratoriia arkhitekturr' (v por-
iadke postanovki voprosa)," [A Pslchotechnical Laboratorv of Architecture
(81" Uhy of Raising the Question)], Izrestiia.,lS\Ofil, no. I (1926), [7].

47. A discussion of the Constructivists' appropriation of scientific manage-
ment principles in formulating their functional doctrine is found in nl' disser-
tation, "Trends in Soviet Architectural Thought," Chap. 4. In addition, as rvill
be discussed belou,(see n. 100 and accompanving text), .\loisei Ia. Ginzburg,
the chief theoretician of the (lonstructivist movement, also referred to princi-
ples of perceptual psvchologv to rationalize his ou n ideas of u'hat constitutes
suitable architectural form. That the appropriation of science and psvchologv
in modern architecture had become de rigueur bv the 1940s is indicated bv the
fact that the }{useum oftr{odern Art. in its booklet l{bat is ,l4ofurn Architecture
(\erv York, 1942), could assert t ith seeming authoritl' that "the modern archi-
tect is a scientist. . . and a psvchologist. . . and an artist"(p. 5).

48. Ladovskr', "Psikho-tekhnicheskaia laboratoriia arkhitektur) . . . ," p.
[7]. Ladovskv continued: "There, the firllowing research, rvhich has a bearing
upon architecture, has been conducted: the equilibrium of simple forms
(Pierce), unequal division (.\ngier), svmmetr\' (Puft-er), the repetition of spatial
forms (Rorvland), r'ertical division (Davis), simple rhvthmic forms, erc."
These experiments \r'ere published bet'rveen 189{ and l90i inthe Harrard Ps.y-

chokgial Studies and the l'sychological Re.,'ieu as: Ildgar Pierce, "The .\esthetics
of Simple Fbrms;" Robert .\tacDougall, "The Structure of Rhvthmic l.orms;"
Ethel D. Puffer, "Studies in Svmmetrr';" Ross'ell P ,\ngier, "-lhe .\esthetics
of Unequal Dilision;" and Eleanor II. Ros land, "Studr: in Vertical Slmme-
trv" and "..\esthetics of Repeated Space Fbrms." Ladovikr''s article proposed
eslablishing an architectural laboraton of perception at the VKI IUtEil,\S.
Ladovskv succeeded in doing so in 1927 in the fhmous "black rrxrm" set aside
for the purpose. ,\mong thichief aims of the lalroratorv uas measuring the
abilitv of students to perceive accuratelv the basic visual aspects of spatial
fbrm, encompassing its linear, planar, r'olumetric, angular, and spatial magni,
tudes. IIe devised and built fir'e apparatuses firr conducting such measure-
ments: the Lglazometr (Linear Eve-.\leter), firr measurins the perception of lin-
ear magnitudes; the Ploglazonerr (Surface F.r'e-\leter), tirr measuring planar
magnitudes; the Obglozometr (\blume Eve-lteter), firr measuring rolumetric
magnitudes; and the L'glazometr (.\ngle live-.\leter) and Prostrometr (Space
Eve-lleter). Ladovskv maintained that the results obtainetl from such testing
were more relevant determinants of a student's aptitude firr architecture than
the conventional aptitude tests for drau ing skills and so on. Fbr contemporar\.
accounts of the laboratort''s rvork, see Vitalii Lar.ror', "lz. poslednikh rabot
,\rkhitekturnogo fakul'teta YKI IUTEI\a" [I.iom the Latest l\irrk of the .\r-
chitecture lhculn at the VKIIUTFIINI, Srrorrelirco .lloskt.y, no. l0 (1928):
l6-17, and especiallv Georgii Krutikr>r', ".\rkhitekturnaia nauchnr>issledo-
vatel'sk1ia laboratoriia pri ,\rkhitekturnom fakul'tete \loskovskoso Vvsshego
Khud.-Tekhnich. Instituta" [The'\rchitectural Scientific Research Labora-
torv in the Architecture ['aculn'at the \losco*.lligher.\rtistic-Technical In-
stitutel, Srrolrel'noia promyshlennlst', no. 5 (1928): 172-75. ,\ more detailetl ac-
count is contained in Krutikor'. ".\rkhitekturnaia nauchno-issledor.atle'skaia
laboratoriia pri arkhitekturn. fakul'tete VKIIU'IEI\. Rabota laboratorii r.
1928-29 uch. godu" [The..\rchitectural Scientific Research Laboraton'in the
,\rchitecture fhculn' at the V KI I UTEI N . \\brk of the Laborarorv in ihe , \ca-
demic Year of lg28:2q, ..lrkhitektura i l'KHUTEI\', no. I (Januarr: l()19), [2-4li
see also Krutikor''s report ofhis os n u'rlrk at the laboratorr.: "Prilozhenie teorii
soedinenii k issledorzniiu i izmereniiu sposobnosti prostranst.enn,rgo kom-
binirovaniia" IApplving the Theorv of (hmbination to Research and Ileasure-
ment of ,\ptitude for Spatial Combinationl, ..lrkhitektura i l'KHL'TEI\', no. I
(Januarv 1929), [5-6]. A recent discussion of Lador.skr''s laborarorr. is Selim O.
Khan-\tagomedov. "Psikhotekhnicheskaia laboratoriia \KI IL I'F.l\a. I92;-
1930" [The Psvchotechnical Laborator\. at the VKIIUTEI\, 1927-19]01,
Tekhnicheskaia estetika, no. I (1978): l6-22.

49. .\ltinsterberg did not conline himself to his latnratorr'. .\s one of the
founders of applied psvchologr', he set our to extend psvchologv into neighlxrr-
ing and allied fields of la*, business, industn; teaching, medicine, and iociol-
ogv as uell. Until recent times, horvever, his u.'ork and contributions, u,hich
tvere controversial in his lifetime. lav in virtual obscurin'. The most concise
and descriptive account of \ttnsreiherg's enigmatic caieer is still \\'illiam
Stern, "l I ugo .\ liinsterberg: In l lemoriam," Journal of .lpplied Psycholog.y, t ol. I
(June l9l7), pp. 186-88. .\ feu'secondarv sources earlier alluded to hii place in
the-historl' of psvchologr': a chapter in .\. ,\. Roback, Hitory of:lmerican Ps1-
chology (New \brk: Librarv Publishers, 1952), pp. 192-208t a broader chapter in
'\ntonio t\liota, Tbe ldtalist Reaaion Against Science (krndon: .\{acmillan, l9l4),
pp. 196-273i and George S. Brett, :l Histotl of Pslchologl, rol. 3 (Nerv \irrk:
.\{acmillan, 1921). In the past decade, a number of significant studies har.e shed
fresh light on both the substantive and the enigmatii aspects of.\liinsterberg's
career. The most probing of these is .\lattherv I Iale, Jr., Human Science and So-
cial Order: Hugo Miinsterberg and the Origins of :lpplied Pslcbologl (Philadelphia:
Temple Universitv Press, 1980), an indispensable guide for unraveling ttre di-
verse substance and context of.\liinsterberg's ideas. ,\nother excellenr intro-
duction, framed against the background of his academic career and difficulties
at Harrzrd, is the chapter in Bruce Kuklick. The Rise of ;lmerian Philosopfu:
Canbridge, Mwsachusetts, 1860-t930 (Nerr IIaven: \hle Universitv Press, 1977),
pp. 196-214. A chapter in Ph,y'llis Keller, States of Being: German-;lmerican Intel-
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lectuals and tbe l'irst \l'orld ll'ar ((iambritlge, \lass.: I Iarvarul Universitv l)ress,
1979), pp. l1-67, illuminates the highlv provocative role that he avidlv culti-
vated of interculturirl ambassarlor of gtxxl u'ill, or spokesrnan firr (lcrman cul-
ture in .\nrerica and firr .\merican culture in Clerrnanr'. \one of thesc sources,

hou ever, deals u ith his tlreorics .[ csthrtic pcrcel)ti(,ni I lalc touches upon this
aspect in a cursorv antl inatletluate manner (pp. l+2-l+7). .\n isolirted aspect ol
,\ttnsterberg's esthetic theon has lleen exanrineil in l recentll published dis-
sertrtion: [)onald L. l'ietiericksen, 'l'be .'latbetic of-lsolation in Film Theory: llugo
,lliinsterberq (\cu \irrk: .\rno Press. 1977), uhich anal.t'zcs thc theorr-of 6lrrr
that he outlined in his 7Ee I'hotopla.y (\es' \irrk: D. .\pplcrcn, 1916; reissuetl
bv Drrver in a 1970 paperback 'as The l"ilm: .l I's.ycbological .larrll). .\lthoueh
useful tirr its general insights into the historical siqniticance of \liinsterberq's
urrrk on esthetics, I'iederiksen's stuclv is too fircused on 6ltrt to encrtnrpass thc
psvcholoeist's prcscriptions on the i;e lntl sllatiirl lrts. Trlo of \liinsti'rberq's
btxrks provicle a Eootl general introduction to his thertries of csthetic pcrcep-
rion: l)slchology and l.i.fe (lloston: I loushton. \lifllin. lil99). pp. l{.5-7li; and'l'he
Eternal \hlues (l}oston: I Lrughton.\lifflin, 1909), pp. 165-82. \lore detailed dis-
cussion is contained in l\.ycholog.y: General and.'lpphtrl(\el \irrk: [). .\ppleton,
lgll), Grundziige der l)sychotechnik (l.eipziq: l. .\. llarth, l9l+), pP. 601-67; antl
'l'he I'rincipla of .,lrt llducation (\eu \ork: I)rang lrtlucational, 1905). See alsrr

his "Problenr of IJeautr'," I'hiluophical Ret'ietr', rol. l8 (\larch 1909): lll--16. -\l-
though he has not been associated rvith perceptunl :rntl esthetic psvcl.rologr', the
importance of his contributions in this Area \l erc recoqnizetl in 1917 bt' -l'het>

dor Ziehen anrl .\lax [)essoir, "7.ur lrrinncrung an Ilugo ]liinstcrbcrg,"
Zeixchrift.[iir .'\sthetik und allgeneine kunstu-^issuscha.fi, tol. l] (1917): l.l6-llt.

50. The publication in l9l2 ol \lar \\'ertheimer's erpcrinrcntal studl of
the pcrception of apparent moven)ent (firr uhich \\irltgang Kiihler tnd Kurt
Kofflia uire thc chicfobsen'ers) is qenerallv considerecl t() lrlark thc firundinq
of the (iestalt sch<xrl. The firnt establishmont of thc schtxrl drtes fronr 1920,

honever, nhen Ktihler putrlished his Die pb.luischefi G(stolten in Ruhe md in sttt'

tioniirefi Zustafid, rvhich provided a ntethocloloqical firuncl:rtion firr (icstalt psr--

chologv bl treating the gencral tlr'nantics of the firrnlation of firrnl. l:ttr tuorc

than a decade Ktihler, \\trtheimer. antl KofTka investiqated perception, espe-

cialh visual perception. In the 1930s thc three leatlers of thc (icstalt schrxrl antl

manv of their students enrigratecl to thc Unite(l States. 
-I'he underh inq con-

cePtion of(iesttlt Psycholoer'..hatl first lleen posited in 1890 br'(]hristian vor.r

l'-hrent'els, rr ho arguecl inhis L'ber Gestultquolitiiten that firrnr is I qualitv inrme-

diatelv perceivcd. ,\ square, firr errtmplc, is composetl not nlerclt of filur equal

straighilines antl firur right angles, but ofan additirxral irsl)ect as uell that he

termed "squareness." Other comltarablc pcrceptual, or "(iestalt," qualities,
such as anElularitr; slenderness, and roundness, uere likes isc regarded bl hinl
to be ailditionll'as;rects over antl above those constitutinq the qeomctrical

rvhole. Ehrenflls further maintainccl that such perceptual qualitics crrn bc

transposecl to an entirelv tlifferent st:t ofelements u ithout afftcting thc(iestalt
qualiivof thcu'holc. The chief tenetof the(lestaltapproechelrttromtcclsubsc-
quentiv bv Kdhler, \\'ertheimcr, and Kofflia helti that the anallsis olthe'parts,.
h,,ru"r'"r ihorough, cannot proviclc ln ltleqttate untlcrstantlinq of the u'hole of
a firrnr. In order to comprehend thc full nature of the u hole' the obsen er urust

analvze "tiom irbove cloivn." or from thc structure of the u holc that is a ( iestalt

to the charactcristics of its constituent parts. 'l'hese parts, holter.el hirl'e ntt

meaningfirl idcntin indepentlent of their place tnd function in the u hole, in-
ar-u.h-ar it is thc structurc ofthe rvhole thlt imposes salient charactcristics on

each part composin{ it. I Iencc the axiorrt of(iestalt psvchologv that the,u hole

is greater than the sum of its parts, rvhich has gorernetl the atte'mPts of (itstalt
stidies to discern the patterns bv u hich firrrn is organiz.etl and perceivetl. ['irr
n'ritings on Ciestalt pilcholtuv, see, inter tlia, \\'olft{anq Ki\hlet, 'l-he 'litsk tll'

Gexali l's.ycholog.1 (Princcton: I)rinceton Unilersitv Press, 1969); Kurt Koftlia,
t'rinciphi of Ge]talt l\ychologl (\eu \trrk: I larcourt, l]racc .t \\orld, 19l5); .'l
Sourci Book of Gestolt l\.ychologlt, cd. \\'illis I) l'.llis (l,ontlon: Routledse antl

Kegan Paul, 1918), and Kurt Koffka, "Problems in the l)slchologv of .\rt,"
in,,lrr: .'1 l)ryn ,llau-r S.ympnsium (l)rvn,\laur, Pa.: Brvn \laur (irllege, 1941)),

pp. l8t)-273. Since the l()-lt)s, RudolPh .\rnheinr has carrictl firruartl ertcnsivc
iesearch on thc application ol Gestalt psvcl.rologl t<t art analvsis. I Ie has pull-
lished prolilicallr: or.r the sublcct, lresinninq uith his .lrt and l'isuul l\rceptrort
(llerkeier': Universin' of (lalifirrnia Press, 1954) and ranginq tiott't'lbturd t Ps.\-

cholog.y of ,lrt (llerkeler': Unilersin of (lllifirrnia l)ress, 1966) ro Entxtpy and .:lrt .
(llerlrclir', Univcrsitr: of (lalifirrnia Prcss, 1971) and the retnarkable l)ynumics ol'

tlrchiteciural lbrz (lJerkeler-: Universitl of (lalifirrnia Press, 1977). 
-I-hc 

most

succinct riiscussion of the subiect is his "Ciestalt l)s.vcholoqv antl .\rtistic
lirrnr,",,lspecrr of Form, etl. Lancelot L. \\'hvte (Neu \trrk: .\merican Elsclier,
1968), pp. 196-20ti.

51. [n his Grandziige der l)syclsrnecbnik (l,eipzig: ]. ,\. l]arth, 191+), p. 615'

lliinsterberg claimecl that his I lart ard Pst'choloqical Latiorator.v hatl becn thc
onlv one in the rvorlcl up to that time to maintain Gontinu()Lls c\Perinlcntlti(rn
in the psvchologl of esthetics. J'hat clainl u as supported.br l-heodor 7-ichen.
"Zur Irrinnerung an IIugo \liinsterberq," T.titschrift.fiir ,lsthetik unl allgemeine

Kunst.,;:issenschaft, vol. l2 (1917): 217-ltl. Ziehen also observed, hou'ever, that

the *rrrk ofhis students and associates on the sul)iect \\'as l]lore significant than

N{iinsterherg's ou'n; he tloubtless hatl in nrind that \ltinsterberg himself did
not conduct anv of the actual erperiments.

52. IIugo \liinsterberq, t\liholog't: General ond tlpplisrl(Neu \ork: [). ,\p-
pleton, 1914), pp. 15-18." 

51. Ildn'in Ci. lloring, Sensation and Perceptitttr in the Histor.y of litperimental
Psycholog.y (Neu' \brk: '\ppleton-Oenttrn'-()rofts, 1942), p. 586.

54. A descriptive summarv of \,liinsterberg's kinesthetic principle of per-
ception is contained inhis I'rincipbs of .'lrt Education (Ne* \'<rrk: Prang Educa-
tional (ir. , l9i)5), pp. 77-tt3. h'rrr a more detailed exposition, see his l)sychology:

General and rlpplied, Chap. ll.
5s. Ibid, p. 76.
s6. Ibid, p.u8.
57. Ethel D. Pufter, The l'sycbology of Beaut.y (Boston: I Iouehton -\tiftlin,

1905), p. ll0. IIer book summarizes rvell, and in some cases more descrip-
tiveh; her earlier published findings; "Studies in Slmmetrr;" I\.ychological Re-

oieu, vol.4 (Januarv 1903): 467-539.
-\liinsterberg, l\yhoktgl : Genero I and,'lpplied, p. +514.

Puffer, T'he Psychology of Beaaty, pp. ll0-12.
Ibid, pp. ll2-13.
\ltinsterberg, Pslcholog.y and Li.fe (Boston: Iloughton \lifltin, 1899),

.\liinsterberg, Principlesof ,lrt Educatiuttlp.89. Ilecontinues, almostas
p
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if to cover himself: "but even the simple s-r'mmetrical design is completeh'
beautiful because it corresponds, bv the energies rvhich its lines erprcss, com-

pleteh to the energies of our ou'n personalin'." Ilarlier in the btxrk, \liinster-
berg again revealed his prefcrence f<rr the "ntovenrents and tensions" in spau'

form, to usc his term, rihich takes its characteristics fiom its "limiting Iines."
Using an ornanrent as an example, he observed: "lblkrrv uith an open rnind
the plav of lines in an\'ornanrent Ispace-fitrm], and r-ou feel hou'these move-
ments, these impulses anrl tentlencies, spcak to l'ou. 'l'his line tries to lift itself
up; this line, s ith its noble su ing, shou's xru its fteeclom; u hile that, llith its
f<irced bending, is pressed dou n; this u hich connects tu'o others pulls them
together, anri that one pushes tnrt lines to their distance; this cun e returns in
griceful morement to itself, and that carries t ou arlal u'ith it; this moves on in
i straight impulse, and that plavs casilv in its uirve firrnr, this clt.rsed curve

pressei the space together, ancl that other one gives .r'ou the ficedom of un-

limited space. No one untlerstands the languagc of thcse lines lretter than the

architect, u'hose sork gets li[e through the nroventent impulses and nlovement
suggestions of the parts" (pp. 5lt-5(r) I lere, then, is anticipated a salicnt aspect

of the dvnarnic space fbrnr that I-rdovskv and the Rationalists discovercd in
the space-defining elements of modern rrt.

6.3. Pufter conccrled the apparcnt sirnilaritr' [)et$een the "empathr'" the-
orv and the one ativirncetl br' \ltinstcrberq, but strsssed the profrrund dil'-
feiences in causation; see her Ps.ychology of Beaut.y, pp. ll6-2.i.

6-1. IIale contentls (lluman Science and Social Order, p. 1-12) that \ltinster-
berg's prescriptions "ciispossessetl the artist of his creative role and trans-
firrmed him into a tlraftsman . . :rncl . . reduced comnlunication to tech-

niques of manipulation." This characteriz:rtion is nluch too simplistic; 
-it

apfrea.., unlike the rest of I lale's fine btxrk, to havc been mlde on the basis of a
rither superficial reaclinq of Iliinsterberq's statemcnts on csthetics and percep-

tual psvchokrg,r'.
6:-. \liinsterberq, Psycholog.l: General and -lpplrerl, pp- l5-+-55.

66. Ibid, p. +60.
67. Ibid, p. -{62. Ladtnskv used a qu<tte fionr .\ltinsterberg in support of

his proposal io establish a "psvchotechnical" htxrraton' at the VKIIUTII-
\l'\S: 'iPsvchotechnics cannot create trtists . . . but it can gile all of them a
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LE NOSTRE AND OPTICAL ILLUSION

Hamilton Hazlehurst

,-rlHE FRENCH FORMAL GARI)F]NS OF LOUrS

I XIV and his nobles were created to provide a splen-
I did stage for ritual and to express royal authoritv at its

height in the seventeenth centur\'. At Versailles, long before
the palace rvas complete, Le Nostre had built his great garden.
It was there that most of the festivities marking the highlights
of the king's reign took place; it was there, more often than not,
that Molidre's plavs were enacted and Lullv's music performed.
'lhe elaborate f6tes at Versailles, with their theatrical extrava-
ganzas on land and water, fireworks, and great feasts, u,ere all
enacted u'ithin this outdoor frame for maiestic living.

The French seventeenth-centurv garden imbued u'ith the
concept of "forcer la nature," impresses us with the nobilitv of
its conception and the grandeur of its scope. 

-lhe harmonv that
exists between the various individual components of the garden
prevents the often monumental scale of the whole from over-
whelming the viewer bv its sheer dimensions. Manl'of the com-
ponents-parterres, paths, pools, fountains, sculptures, trees,
and shrubs-are designed to be seen singly'; vet, at the same

time, thev combine rvith one another to create a perfecth' bal-
anced compositional unity.

The sophisticated Frenchman of the seventeenth centur\',
with his ever-rational wav of examining the world about him,
demanded and could respond to the broad, formal vistas cre-
ated bv Andr6 Le Nostre. The unparalleled harmonv of the
designs deriving from Cartesian principles appealed to his
mind and to his sensibilities; he nevertheless delighted in having
the very logic of his conclusions questioned and his responses
thereby quickened. And this Le Nostre did with remarkable
success in his garden designs, principallv through the use of
optical illusion. The actual size of a Le Nostre garden is often
elusive, as are the multifarious parts composing these struc-
tured landscapes, manv of which are concealed from vieu,'. 'fhe

active participation of the visitor to the site is a prerequisite for
understanding the real "treasures" and the many subtleties of
the garden complex.

Le Nostre and Optieal lllus l17

Andr6 Le Nostre's use of optical illusion in the realm )

garden was not without precedent. As early as classical i -,

uitl', architects leaned on architectural design as a means of
bringing visual unitv to a site. For example, in the multi-
terraced plan of the Roman 'lemple of Fortuna at Praeneste,
the various levels are brought together into an intricate and in-
terlocking whole bv means of stairs and ramps, as if thev were
all drawn on a single vertical plane. Bramante , in his design for
the Cortile del Belvedere, and Pirro Ligorio, in his Villa d'Este
at Tivoli, mav well have used a similar technique. 'lhe notion
of designing a complex scheme as if it *'ere composed on a ver-
tical surface found its \!'ay to France in the later sixteenth cen-
turv and is perhaps best illustrated in the gardens and chiteau
complex of Henrv IV's Chiteau-Neuf at St. Germain-en-Lave
(Fig. 1). In these proiects, the architect clearlv drew on a knowl-
edge of the ltalian lavouts at the Villa d'Este and, in this case,

to the Villa Lante at Bagnaia (Fig. 2). In all of these gardens,
the readabilitv and harmonv of the total design depends on the
tiered buildup of components that, when collapsed onto a sin-
gle plane-as thev would have been optically when seen from
afar-produce a visual unitl'.

This "system," while lending itself to the steep, hilly sites
common in Italy, could not be widely adapted to the French
landscape, particularlv in the region of the Ile-de-France, where
so manv chiteaux and gardens were being built in the seven-
teenth centur!', for the French terrain was marked bv gentler
slopes and occasionally by monotonous flatness. 'lhus, in the
second decade ofthe century, whenJacques Boyceau designed

the gardens for Marie de M6dicis' new Palais du Luxembourg,
he turned to the Boboli gardens for inspiration, but found it
difficult to create at the Luxembourg the visual impression of
diversified levels present in the Florentine site.' Bovceau's so-

lution for the area lving immediatelv in front of the garden fa-
cade of the palace involved an optical trick. 'fhe landscape ar-
chitect used an embroidered parterre design terminating in a

semi-circular contour, making the whole appear to tilt upward.

0506-83471 83 10601 l6- l1 $3.0010 @ 1983 by the Tiwtees of the

Uniaersity of Pennryloania and tbe Massailusetts Institute of hcbnolog
3. Palais da Lu.xembourg, Paris, oiew of central parterre, engraaing by

Zeillerus.
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By surrounding this with a raised terrace, Boyceau was able to
produce the visual effect of changing levels adding r,ariety in
his design. 'I'his impression v'as particularlv markccl lr'hen the
area \{'as vicu'ccl as a rvholc fiom the palacc (Fig. J). It is evi-
dent from thc so-called Du Bus plan (Fig. 4) that soon after-
ward, in thc 1630s u'hen Bovccau and his nephcu; Jacques de
Menours, rv'ere laving out thc gardens of thc first Versailles,
they sought visual cquilibrium in thc proportions of ncar and
far elemeuts within the design.' In this schemc thc three pools
placed along thc central axis arc progressivelv largcr as thev are

removed in distance from thc chiteau. As a rcsult, the basins,
when vicu'cci from the buildins, appear to be of cqual size and
of thc samc shapc, because of thc trees concealing the actual
quatrefoil fbrm of the largest p<xrl along thc aris. In thc Du
Bus plan, Bovceau planncd r "surprise" for the visitors to his
garden-in this case, the cliscovcry of actual discrepancies in
both the sizc and shape of the p<xlls, rvhich are noticeable onlv
upon u,alking through the spacc. Le Nostre must havc seen
and admired optical tricks such as these, for hi subsequentlv
brought thcm to their fullest cxpression; thev became, in truth,
the counterpoint in his otherwisc coldly formal schcmcs.

From thc treatises of Jacques Boyceau ('l'raitd du jardinage se-

lon les raisons de la nature et de l'art , Paris, 163 8) and Claude Mol-4. Wrsailles, "Du Bus" plan

S. Vaus-le-Vicomte, plan, drawing h1 Andri Le Noxre

r
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let (T'hidtre des plans et jardinages, Paris, 1652), and from actual
garden practice learncd at the knee of his father, -fcan,' Andr6
Le Nostre graduallv evolved a masterlv sn'le of his ou'n. His
earh' intercst in optical illusion in thc realm of thc qarden u'as
doubtless u'hetted bv a number of treatises on optics that ap-
peared at that time, and it is not difficult to imaginc rhe voung
landscape lrchitect poring over La perspectiu atec des ontbres et

miroirs of Salomon dc Caus, s'hich u'as published in 1612, and,
perhaps more significantl\', Pdre Jean FranEois Nic6ron's la
perspectiae curieuse, published in Paris in 163U. 

-fhcse 
studies

surelv left a lasting imprcssion on the voung gardcncr.
'fo illustrate Le Nostrc's deep concern s'ith optical illusion,

I have chosen three sitcs u'hich effcctivelv span the qarden
architect's long and productive carccr-his earliest knor.r'n
masterpicce, \auxJe-\'icomte, Chantilh', and a late rvork, the
gardens of the Ch6teau de Pontchartrain.' ]h' observarions
ivill necessarilv be limited to certain spccific aspccts of rhcir
design since all three gardens are complex reflections of their
author's intcrcst in optics. Indeed, cach successive visit to thc
sites reveals additional "surprises" for those receptivc to the vi-
sual subtleties emploved bv Le Nostrc.

The maenificent plan of \aux-lc-\'icomtc in thc Institut dc
France (Fie. 5), rvhich has been identificd as bv thc hand ofthe
master himself, underscores the formaliil of the ovcrall ar-
rangement.5 Follorvine the established French formula, the
garden is laid out along a single axis u'hich perfectl.i' bisccts the
composition.n Since the building, dcsigncd bv Louis Le \au,
is onlv barclv indicatcd on Le Nostre's unfinished plan, an en-
graving bv Israel Silvestrc is helpful in ascertaining the exact
placement of the chitcau (F ig. 6). Olearlv the sardcns u'erc de-
signed to lend focus to the structure, and even t<lda-r' at \hur-
le-\'icomte, the buildine is the chief actor on the stagc, regard-
less of the vantage point in the garden from which it is vieu'ed.
When approaching lhux-le-Vicomtc bv thc long advancing
avenue, Le Nostre allou'ed the first vicu, of the chiteau from
considerable distance (Fig. 7). Precisch'framed bv converqent
rvedges of graveled all6e, green hcdges, trees, and skr', the
building appears to abut directlv upon the avenuc of approach
in the midst of rv'hat appears to be a totallv flat tcrrain. As one
proceeds up this avenue the vista broadens laterallv to include
t\r'o svmmctricallr'-placed masonrv portals (Fig. ti). 'lhis ex-
pansion in u'idth continues until finalh', one emcrgcs inro a

large quatrefoil-shaped forecourt and the service buildings,
placed to left and right of the composition, come into full r.ierv
(Figs. 9-10). In this progression foru'ard, Le Nostre led the
visitor to feel that the closer he came to the end of the tree-
lined all6e, the more distant the chiteau appeared. Upon
emerging, the viewer learns that he must traverse not one fore-
court but three, in ordcr to arrive at the chiteau itsclf. In addi-
tion, the terrain in front of the chiteau, which from a distance
appeared relentlesslr'flat, is found to slope appreciablv dorvn-
ward tou,'ard the building.

The proportions of the chiteau are calculated to harmonizc
with those of the outlving buildings, and in turn the scalc

of the u'rought-iron fencing, divided at regular intcn'als bv
male and fcmale herms, is carefully adf usted to thc scale of the
buildings. As a result the complex does not appcar cxception-
allv large in the overall view. Thus, one apprcciatcs thc im-
mense size <lf the scheme as a whole onlr- after experiencing the
space bcvond the entrance gate\.rra\,'. 'lhis monumcntalitr,', re-
vealed strategicallv bv degrees, constitutes one of the "sur-
prises" of u'hich the sevcnteenth-centurv Frenchman was to
grov' increasingly fond.

6. Vaa*Le-Vicomte, plan, engraaing hy Israel Siluestre.
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9. Vaux-Le-Vicomte, plan
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10. Vaw-Le-Vicomte , entrance facade , engraaed b1 Israel Silaestre I 1 - I 4 . Vau.s-Le-Vicomte, approach
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'fhe splendid harmonics cxisting bcnvcen the chiteau of
Vaux-le-\-icomte and its surroundings could nor havc been rc-
alized without rhe vcr-\' ckrsc collaborativc effrlrts of the archi-
tect and gardcn clcsigncr: thc optical subtlctics cncountcrcd ar
cvcry turn u'ere clcarly txrrn of a svmpirthctic u.orking undcr-
standing betu'cen Le \ au and Le Nosrrc. ,\ casc in point is thc
u'rought-iron gate\\'a\', u'hose rectilincar ancl curr-ilinear firrms
attach themselvcs visually to similarlv c<lntoured architcctural
motives in the building ln'ond. As can trcst llc demonstratcd,
perhaps, by a series of photographs (Figs. I I - l4), thc ncar ancl
far obiccts constantlv change in rclation to onc another, but al-
u.'avs maintain a visual rapport. It is a gamc of optical gvmnas-
tics that Le \hu and Lc Nostre arc plaving, a game in u'hich
the perceptive visitor is invited ro parriciparc. 'lhc 

iuxtaposi-
tion of near and distant obiccts, exemplificd in the gatcs'ar',
mav trc said to proviclc thc kev to much that foll<lrvs in thc gar-
dens at lhux-le-Vicomte.

Filr the visitor approaching the chiteau, Le Nostre oflcred
little indication of thc magnificcnt gardcns in the rcar since
thev are largeh'conccalcd llv thc building. ln fact, onlv ran-
talizing glimpses of a landscapc rerrain arc visible in the spaccs
scparating the chdtcau from the scrvicc t>uilclings. And vcr
thesc calculatcd glimpses are enough to quicken onc's srridc
across the forccourt, up the steps, and int<l thc chdtcau rvhcrc,
from thc oval salon, thc cv-e can embracc thc gardcns in all
thcir formal splendor.

Standing upon thc stcps of the gardcn facadc (Fig. l5), one
is struck bv the all-inclusivc harmonv of Lc Nostre's dcsign.
'['he vista extends out$'ard along the singlc axis defincd br. thc
svmmetrv of chiteau as u.ell as garden. 'lhis axis is immcdiatelv
marked bv a rounded basin faiilv near thc building itself, and
originallv this u,as f<rllowed bv an all6e d'eau, s<t named lrccause
of the u'ater fets rvhich sprang up at regular intcrvals at its
sides.- Bcvond this u'atcr allie, now simplv a scries of marblc
basins, is a pool that, u'hen scen from thc chiteau, appcars
to bc rectangular. Al<lng thc outer margins of this basin is
an artificial grotto, highh' architectural in character and cm-
bellished lr,ith nichcs in u,hich iers risc and scem to spill track
into the rectangular pool. Finally, the vista continues al)ovc
the grotto along a trcc-lined greensward, at the end of lr'hich
stands a replica of thc Flrnese Hcrculcs raiscd on a stonc
pcdcstal.

For the visitor standing on the steps of thc chiteau, a near-
perfect svmmetrv of parts prer,ails, in a tcrrain that appears t<r

be essentiallr. {1at. But, as \!'as the case on the entrance sidc <lf
the chiteau, so too on thc garden side fcw things are as rhcv
appear to be. I-e Nostrc planncd surprise aftcr surprisc for the
visitor bent on rvalking to the figure of Hcrcules. As u.ith the
entrance facade, most of the components of thc gardcn are of a

similar scale; and, bccause thev arc consistcntlv largcr than
life, the vast dimensions of the garden can onh, tic apfreciatcd
by walking through the landscape. A walk along thc axis rer.cals
a number of different levels descending into the distance-ler.-
els which are connccted with one anothcr by grand staircascs
that unexpcctedlv appear beforc the viewcr. 'l'hese lcvels con-
tain bodies of rvater invisiblc from the chAteau. Pools, u'hich
from the building had sccmed rectangular, clliptical, or pcrfcct
quatrefoils turn out on closer inspcction to be square, round,
or clongated quatrefoils. 'lhe excitement of discovcrv ino'ita-
blv drau,s the visit<lr forw,ar<I and with each passing itep addi-
tional surprises catch thc cye. 'fhe most astonishing rrompc
l'oeil is a hugelv proportioned square basin bcyond which thc
Grand Canal, herctof<rre completely hiddcn, suddenh' comcs
into view (Fig. 16).

15 . Vaux-Le-Vicomte, general aieu of garden from cb1teau.
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16. Vaux-Le-Vicomte, grotto and part ofcanal, engraoing b.y Israel Siluatre.

17. Vaw-Le-Vicofite, replica of Farnese Hercules
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,\s if the "magicirl" appearance of thc canal wcrc not enough,
from the face of thc scrcening embankmcnt cmerge the ()randcs

Oascades, perhaps thc most impressivc r.vater effcct within thc
gardcns. The souncl of thcir tumbling $'atcrs must have bccn

audible from afar-at first onh' a murmur, building to a roar
as one approachetl. lmmediatelv bevond the cascades and be-

fore the grotto, thc cirnal broadens to filrm an cnormous p<ltll.
'l'hus the visual imprcssion that the grotto abuts on the square

basin pror,es to bc inc<lrrcct; and it socln bccomes apparent that
thc grotto has its o\r"n rcctangular birsin, rvhich rcceir,es watcr
from its sculptcd jcts.

Having rcachccl thc borders of thc canal, Le \ostre dc-
signcd another obstacle f<rr the visitor, f<rr thc figure of I ler-
cules is not so acccssiblc as had first appearcd: in order to reach

thc statue, one must u'alk to one end or thc other of the canal

llefcrre doubling back to regain thc ccntral axis-q.uitc a long
walk. As 'lr'ith so man\, <lf I-e Nostrc's clcsigns, the exertion de-
manded of thc visitor proves altogethcr worth$'hile, for upon
rcaching the Ilerculcs, Le Nostrc proclucccl a thrcefold sur-
prise. First, thc sculpturc itself is immcnsc, ilthough it had not
scemed so from thc chiteau (Fig. l7). Furthcr, the vista, u'hich
from the ch6teau had appcarcd to terminatc in the statue, is
now seen to continuc, not in one allde, but in a series that cx-
tcnds as far as thc cye can see. Surelt' thc most satisfying of
these "surpriscs" is the panorama back torv'ards the chAteau
from the bench at thc lrase of thc pedestal of Hcrculcs (Fig. lU).

Fr<lm this spot, all of thc visible componcnts of the garden in-
teract to give filcus to the structure of thc cntire design. Per-
fecth' framed bv grccnsu ard, trees, partcrrcs, p<mls, all1es, and
skl', the building assumes its all-important place in this remark-
ably orderh' design.
. 'fhe view of thc chiteau complex from thc bcnch below the

I Iercules statuc contains a startling visual cffect. 
-I'he 

carcfully
manicured garclens appear once morc to trc virtuallv flat evcn
though one has iust cxpericnced the manv cliffcrcnt lcvels pres-
cnt in the terrain. ,\stonishinglr,, this image of flatness is sut>

icct to change; for upon further contemplation, the chiteau,
with all lines convcrging upon it, assumes a position at the sum-
mit of a steep incline, and the various parterres, transversc
axes, and other gardcn components rcad as a series of supcr-
imposed terraces c<lnnectcd to one anothcr by stairu.avs. 'I'hc

gardens no\I' secm str<lnglv reminisccnt <lf the vertical plan cle-

signs of Italian garclcns.
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1 8-2 I . Vaux-Le-Vicomte, cbiteau and gardens from distance 22. Vaw-Le-Vicomte, chdftau uiewed fron left side of gardens



From the bench, manv aspects of thc garden u'hich had trcen
concealed from the ch6teau, notablr.the canal and the Grandes
Cascades, have once again assumed their cloak of invisibilitr'.
As the visitor rralks doil-n the greensu'ard, thesc features gred-
uallv come back into vieu; and as thev do, thc rclationship tlc-
tween thc objects in the total design changes, adding richncss
to the overall harmonv of the total composition (F ie. l9); the
gardens continue to serve as the attractirle handmaiden to the
distant chiteau. 'fhe optical interplav of near and far obiccts,
alluded to earlier, finds its place in thc gardens as r.vell. 'l'hus,

in one vieu.'of the central axis across the canal (Fie. 20), onc
encounters a rather simple but broad flight of steps. The steps,
seen from the level of the canal (Fig. 2l), servc as the perfcct
visual base for the chiteau and makc the building appcar ro
move closer. Similar flights of steps svmmetricallv disposed on
either side of the garden, immediatelv to left ancl right of thc
Grandes Cascades, repeat the function of the central staircase,
serving as visual foundations for the chiteau bevond (Fie. 22).

If one stands directlv on the central axis beforc the huge
square basin on a calm dal,, one can see the chiteau and its out-
lying buildings perfectlv reflected in the water. From this same

Le .\'ostre and ()ptical lllusion I 123

vantage point, the distant strucrure appears to be preceded bv
one mightv flight of steps leadins up to the grandlv scaled oval
salon. -fhis single flight onlr' "unravels" as one rvalks up rhe
central allie, rediscor-ering en routc that a number of flights,
separated bv broad inten'als of flat terrain, are involved. 'l-his

subtle game continues until one reachcs the final stairu,a1,,
u'hich leads up to and over the bridee across rhe decorative wa-
ter moat.

At \aux-le-\'icomte, Le \au and Le Nosrre had lirtle diffi-
cultv imposing upon thc landscapc an axial design which ex-
actlr' [risectcd the chiteau. Such \\-as not the case rvhen Le
Nostre u'as asked bv thc Grand Condd to rcu'ork the existing
gardens of his countrv residence at Chantilh', much of u'hich
datcd to thc time of Anne de Montmorencr', (irand Conn6table
de France.* 'I'he building that Lc Nostre encounrered upon his
arrival at Chantillv u'as highh'irregular in plan (Fig. 2l). In
fact, it \\ras so singularlv lacking in homogeneitv of both design
and stvle that Le Nostre quitc clearlv rvas unable to use rhe
building complex as the focal point of his composition. In-
stead, he elected to raisc beforc the chAteau an enormous rer-
race, in the ccnter of which he placed an equestrian statue of
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23. CbantiQ, plan, engraaing 24. Cbantilly, plan by Pierre Desgots, c. 1673
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25-28. Chantilly., statue of the Connitable.



the Grand Conn6table.' The principal axis that he then drew
into the plan did not extend outward from the entrance portal
to the building, but lav at right angles to it in an undeviating
line out into infinitv (Fig. 2a).

On approaching the chiteau along this axis, rv'hich cuts
through miles of dense forest, one catches a glimpse of light in
the faq far distance-a beckoning light that appears to mark
the end of the avenue. Shortlv thereafter an equestrian figure
placed in the center of the axis comes into view in the distant
reaches of the landscape (Fig. 25). It is the statue of the Grand
Conndtable, the focal point of the composition and the implied
destination of the visitor (Fig. 26). No distracting elements are

permitted to intrude upon his concentration on the figure, for
all marginal elements-trees, hedges, paths, entrance pavil-
ions, and the gatervav-consort to isolate and to reinforce the
relationships of forms in space that culminate in the equestrian
figure.

Le Nostre and Optical lllusion I 125

After passing through the gate and traversing the decorative
water moat, the visitor realizes that the ground has begun to
slope upward, providing a grandlv scaled ramp to the top of
the Grande Tbrrasse. Having quite naturallv looked down on
perceiving the change of grade underfoot, one looks up at the
top of the slope and sees the figure of the Grand Conn6table
appearing on the skyline (Fig. 27). Here is the Conn6table as

the great warrior returning to his residence after a day on the
battlefield. Only at a point some halfrvay up the ramp does one
discover that the equestrian figure is actually raised on a low
pedestal (Fig. 28).''

Arriving at the level of the statue, the visitor is treated to yet
another "surprise." Bevond the Constable an immense par-
terred garden, hitherto hidden from view, opens up below, and
beyond this a treeJined greensward extends the axis onu,'ard
(Fig. 29). 'fhe parterres, v'hich are of trulv monumental pro-
portions, are decorated with pools and surrounded by large
bodies of water, the principal one of rv'hich ultimatelv proves to
be an arm of the Grand Canal. 'fhe parterre is reached bv an
impressive flight of steps placed along the principal axis. On
reaching the bottom of the stairs, one normallv u,alks to the
margins of the large circular basin in the middle of rvhich a wa-
ter jet of considerable volume plavs. Turning back tou,ards the
Grand Escalier at this point, onb once again sees the Grand Con-
n6table returning "home" (Fig. 30). And if one then takes up a

vantage point bevond the circular basin, the exhuberant waters
of the jet serve as a perfect visual base for the Constable (Fig.
3l)." 'lhus, at Chantilli,', Le Nostre's principal concern is to
bring unitv to a site rvhere, at first glance, such unitv would
appear impossible. In addition, he provides the visitor to his
garden at Chantilly u,ith a dvnamic approach to the complex,
at once homogeneous and exciting, titillating his sensibilities
rvith the gradual unfolding of unexpected optical illusions and
endless variet\,'.29. Chantilll, uista to nortb of Grrnd,e Tbrrasse
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30-31 . Cbantilly, aiew of tenace from before Grand, Escalier
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32. Pontcbartain, plan
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As \ aus-lc-\-icomte had bccn a collaborarive effort of Louis
Le \hu and -\ndrd Lc \ostre, so thc (lhritcau de Pontchar-
train \\'as the product of the ioint scniuscs of Jules Ilardouin-
.\lansart and '\ndr6 [-e \ostre. .\lthough Pontchartrain is one
of Lc Nostrc's last u'orks, there are no inclications of a slacken-
ing of cither his imagination or his allilin' in thc conception
and crccution of the plan. .\s at \iux-le-\'icomte, architect
and landscape gardcner could u'rlrk <lr.r a projcct u'hich required
both a neu'building and surrouncling garclcns. Ilence rhcv u.ere
n<lt encumbered bv existing structures, as ar Chantillr'. 'lhe so-
lution filr Pontchartrain \\'as a familiar <lnc based on an un-
deviatins aris that u'ould leacl directll up to and through thc
middlc of thc chiteau beforc plunqinq onu ard to infinitr. (Fig.
32). 'fhe greater part of thc site ncar rhc chiteau u'as fearure-
lcss and flat. .-\ dramatic approach u as made possible, holr'-
ever, lrv an acccss route that bcgan at a largc circularp/ace, des-
ignated <rn an earlv plan as La place de la grande croit, and
locatccl on thc summit of a high hill (t ig. 3 -3). It u'as from this
spot that the chdteau uould first comc into vieu,, straddling
the axis in the vallev belou'(Fig. 3a). Fiom hcre, the building
complcx uould hare appearcd 

*as 
an cnrirch' lralanced dcsign]

markecl ltv a corps de logi surmountctl tx' a clock tou'er in its
centcr and p<lssessing t\\'o svmmctricallv placed \r'ings rhar ex-
tend foru'ard to lcft and riqht of centcr to firrm a U-shaped in-
ner c()urtvard. From thc summit fhc lxis c<luld be seen to con-
tinuc bcr'<lnd the chiteau to incluclc partcrrcs and a lake, to
culminatc, in thc farthest reachcs, in a trce-line d topis i:ert lead-
ing to opcn ski' (Fig. 35). \lodilications in the plantings, and
the loss <lf thc gatcu'av and other fcarurcs of thc original de-
sign, makc it difficult todar. to reconsrrucr thc changing r.isual
impressions that one u'ould havc had on progressing along the
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33. Pontchartrain, plan

34. Pontchartrain, painting 4l B Martin
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avenue of approach. 'lhe gardens have nou'fallen into a lamen-

table statc of disrepair; the parterres arc overgro\\'n, the mar-

gins of the lake have collapsed, and, in aclclition, nro circular
islands have bcen added to the lake sincc thc timc of Le Nostrc.
Still, with a little imagination, it is possiblc to recapturc some-

thing of the landscape gardener's original schcme. 
-lhis 

can

only be accomplished, however, bv taking l long rvalk, so often
the cssential requirement for comprehcncling a Lc Nostre de-

sign. When one is standing immccliatclv in front of the lake

and looking back tor.r,ards the chAteau (Fig. 36), the embroi-
dered partcrres are perfectlv adjusted to the proportions ofthe
building and, because ofoptical foreshortcning, do not appear

long and narro\r' as thev are in plan. Sincc thc outer arms of
the lake rvould not have been seen from the chitcau because of
the trees and the relativeh' hieh banks that surrounded this
body of $'atcr, the r,isitor u'ould havc firuncl thc u'alk to the
end of the lake far longer and more demancling than hc had

first suspected. 
-l'hus, 

as at Vaux-le-\'icomtc, Le Nostre placed
a bench on the far side ofthe lake directlr'on axis rvith the chA-

teau. A seeminglv incidental obiect in a vast landscape, it
serves a kev function in the unfolding clesign. Iirom thc bench
(Fig. 37), the brcadth of the lake fairlv cmbraces the spectator
as he discovers he cannot grasp thc outcr margins of the huge

pool in a single glance . Ou'ing to optical frrrcshortening, the
broad expanse of the lake appears climinished u'hcn vieu'ed

from the bench, and, together rvith the distant partcrres, \'isu-
ally embraces the entire facade of the chiteau to assure a har-

monious rvhole. Perhaps cleverest of all in this vista of the chi-
teau complex is the impression that the dome of the clocktor.ver

is now surmounted by' a cross-a terminal elemcnt clearlv not
present carlier and a surprise increased by the realization that

the cross was in reality an enormous cross ririscd in the center

of the Place de la grande croit on thc far distant summit. -I'he

interplay of near and far obiects in spacc \t'as, as we sa\r'- ear-

lier, first announced at \hux-lc-Vicomtc; at Pontchartrain, it
has become a tour de force. Once pri\'\' to Le Nostre's "secret,"
the vieu,er of this apparition must havc hastened to continue
up the axis in order that he might get a better vantage point.
He rvould, hou,ever, have bcen frustratcd and not a little sur-

prised to find his wav blocked bv a low u'all that surrounded
the garden. And any tendencv to leap the u'all u'as discour-
aged by a deep water-filled moat immediatclv behind it. 'lhese

unexpected obstructions at Pontchartrain'were born of the
same rationale as the intervening canal at Vaux-le-Vicomte. In
order to circumvent these hazards, one was forced to seek out
the small bridges located in the far corners of the garden; the se

alone permitted one to cross the stream and ultimatelv, to r€-

gain the central axis. A u'alk to the top of the slope of the

greensrvard-a slope, incidentalh', that u'as far more pro-
nounced and <lf longer extent than had appearcd from afar-
gavc one vet another dramatic vista of thc chiteau and its cross
(Fig. l8). When vieu,ed from here, the cross surmounted a tall
spire that rested comfortablv upon thc domed clock pavilion.
'fhe spire was the advancing avenue of approach u'hich, in this
partially foreshortened view, perfectly assumed the desired

image. It would be difficult to imagine an optical illusion of
greater originality. -fhe 

most exact calculation rt'as required in
order t<l achier,e the desired visual imprcs5ien-xn impression
that constantlv changed rvith the backu'ard and forr.vard move-
ment of the spectator.

Fiom these three eramples of Le Nostre's uork, it is clear
that this masterlv landscape architect constanth' sought and

achieved the element of surprise in his gardens. 'lhese, in fact,
constituted the refreshing leaven in his grandlv formal designs.

The "hidden treasures" in the form of pools, fountains, and

cascades u'ith their lively water effects make a hcady assault on

the senses, at first through sound and thcn by sight. Whter is
used, too, to simulate other materials and other forms, includ-
ing grilles, balustrades, and pedestals. Water, the many con-
cealed levels ofthe garden, and the backrvard and forrvard plav
of obiects in space all contribute to deceiving the eve. And,
after all, it is the use ofdeception as an enlivening agent that is
ever the game in the seventeenth-centurv Fiench garden-a
game at u'hich Le Nostre $,as the consummate master.

Hamilton Hazlehurst is current\ a professor of architectural history
at Vanderbilt Uniaersitl. He has recentll published a comprehensiae

studl on seaenteentb century French landscape gardening entitled,
Gardens of Illusions: 'fhe Genius of Andr6 Le Nostre , Vander-

bilt Uniaersity Prex, 1980.35. Pontchartrain, painting b I B Martin, detail
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36-38 . Pontchartrain, cbdteau and gardens from distance.

I{otes
l. Fbr a detailed analvsis ofJacques Boyceau's involvemenr in the gardens

ofthe Luxembourg, see F. [I. Ilazlehurst,Jacqqes Boyceau and the French Formal
Gardm, ,\thenq Georgia, 1960, p. 48 ff.

2. The "Du Bus" plan is found in the Bibliotheque Nationale, Geoeraphie,
Collection r\nville 833. See Charles Du Bus, "Le plus ancien Plan de Ver-
sailles," Gazette des Beau-Arrs, Paris, 1926, ll, pp. 183-97.

3. Jean [r \ostre's name is associated primarilv u'ith the gardens of the
Tirileries. In 1605, he is referred to as'Jardinier du grand jardin du Palais des
TUileries" (Archives Nationales, Minutien Contrats, VIII, 566). Bv 1610, he
had been promoted to "Premier jardinier du Roi demeurant au grani Jardin du
Palais des Tuileries" (..\rchives Nationales, Minutien Contrats, CVl82 and 105.

4. Andr6 Le Nostre, Louis Le Vhu, and Charles Le Brun were ar work at
Vaux-le-Vicomte in 1656, but the proiect may have been begun even earlier. In
the dedication to Nicolas Fouquet of Claude }lollet's Tbiitre da plats et jar-
dinages, p,af:lished in 1652, the publisher, (lharles de Sercv, rvrites.

Vous cbercbez dans I'inrocence de la oie charnpestre des tkaceurs qu'on ne scauroit
renc\lttrer autre part: et rJous preltez plaisir dt sortir dts Parterres de Themis, pour
entrer dans ces superba Jardins dt Vaur le Viconte, oi aous faites agriablement com-

battre l'Art oaec la Nature, et oi,tow adjoustez tous lesjoun de nouaelles beautez et
dt nouts ea ut e n ric bis s e m ers.

Chantilly u^as, b1 l,e Nostre\ o.,un admission, his far:orite undertahing. From

1662 until late in the cefitut) the londscape arcbitect uorked on these garfuns of the
Granfu Condt. Pierre Desgots, k Nostre\ brotber-in-lau, seems to ha't)e bein in
cbarge of impbmenting the actual dzsigns.

The gardtns of Pontchartrain, begu in 1691, uere all but conpleted b1 1693.

_ 5. For an analysis of the drawing, see F'. Il. Hazlehurst, Gardens of lllusion:
The Geniw of Andri Le,\bsrre, Nashville, Tennessee, 1980, p.

. 6., The practice of designing chiteau and gardens along a single axis may
have been introduced in ltance bl' Sebastiano Serlio in hii scheme for Ancv-
le-Franc. This axial emphasis appears in a number of later sixteenth centuiy
plans, such as Anet and (lharleval.

7. This s as one of the feu' features of the garden not restored to its original
condition.

8. Anne de \lontmorencv's chAteau rvas built between 1528 and 1534; addi
tions bv his son, IIenri, ueie carried out betu.een 1560 and 1614.

9. The statue, executed in 1612, rvas destroyed during the French Revolu-
tion. A replica, made bv Paul Dubois in 1866, was placei on rhe same spot.

10. In the restoration of the equestrian group rhe height of the pedestal was
increased so that the visual impression so carefullv devised bi- Le Nostre was
lost.

. ll. Documents of the period refer to the difficultv of achieving the proper
volume and height in the uater jet.
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l. Tbe west facade of Biltnore House, near Asheaille, Nortb Carolina, dt-
ngned fu Richard Morris Hunt, 1888-1895; land.scape durgned b1 Frederick
Law Olmsted, 1888-about 1897.
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BILTMORE

Gerald Allen and .\lark Heu'itt

S
OMETIME IN THE MID-1800s, George \4hshington
Vanderbilt visited Asheville, North Carolina, a resort
that was popular then, as it is now, for its mild climate.'

One day while riding some three miles from the town, he came
on a plot of land on the brow of a hill. Beneath it lay the French
Broad Riveq and bevond in the distance were the Blue Ridge
I{ountains. George Vanderbilt liked the land, and so he bought
it and built a house there. The result is Biltmore, u'hich bv
virtue of its size alone is a major work of American architecture
and landscape. It is also the last important u'ork of nv'o great
figures in late nineteenth-century American art, Richard \'Ior-
ris Hunt and Frederick Lau,Olmsted.

-lhe 
creation of Biltmore u,as both a self-consciouslv artistic

endeavor and a practical clemonstration of svstematic land
management, the first of its kind in the United States. It u'as
also a vivid exercise in self-assertion on the part of its fortunate
o\vner. 'lhe estate once consisted of nearly 125,000 acres, and
the mansion, done in the French Renaissance stvle, is verv
large indeed: at 255 rooms it is easilv the biggest single-familv
house in the countrl'.

Biltmore is fantastic and numinous. It summons up dreams
ofchiteaux and deep forests, and it bears the stamp ofvast per-
sonal u'ealth used to shape a phvsical landscape of quite sizable
dimensions-and an imaginary rvorld still larger. It attracted
throngs of tourists u-hen it u,as completed in the 1890s,'and it
still does todar'.

Biltmore is also important because it is one of the relativeh'
feu, u'orks bv Hunt and almost the onh, one bv Olmsted to
survive in nearlv perfect condition. Nevertheless, it has been
regarded as rather insignificant in the annals of American
building and landscape architecture. Just after its completion,
it was mentioned favorablv in the architectural press,o but

Biltmore I l3l

from then until onlv recentlv it u'as virtuallv ignored in print
except for passing and usuallv condescending references in his-
torv books,t awe-struck descriptions in travel guides,o and
chapters in picture books ofgreat houses.r

Recentlv it has been u,ritten about more fullr,', though these
descriptions have been mainlv- historical and biographical.'
Until nowi no floor plan of the house has ever been published,
and onlv one site plan, at tinv scale.'

'fhat Biltmore has seemed to mosr twenrieth-century eves
an extraordinarl,, curious, but slightlv preposterous exercise is

not surprising, since it u.as completed at virtuallv the same
time that the cultural epoch rvhose values it embodied drew to
a close. Soon a more regulated capitalist economy with new
structures of taxation rvould make the accumulation of great
fortunes like the one that paid for it virtuallr- impossible, iince
developing social ethics u,'ere beginning to find such fortunes a

dubious asset. Also dubious-this time in the realm of archi-
tecture-\!'as the habit of making places that were inspired bv
grandiose European models. Instead, a vounger generation of
architects began in the tri'ilight of the Gilded Age to aspire
more consciouslv than before to u,hat they regarded as an
American artistic independence.

Biltmore rvas thus out-of-date even u.hen it u,'as brand new.
It is contemporary with the earlv architecture of Frank Llovd
\\'right; it is only a ferl, vears earlier than Thorstein Veblen's
'fbe Theory of the Leisure Class and is a copvbook example of his
notion of conspicuous consumption. When the values it re-
flected passed quicklv into historr,, Biltmore itself u'as per-
ceir,ed as merelv freakish, the mindless embodiment of the
false hopes and 

'bad 
guesses of a previous age. But todav, r,ir-

tually at the end of the twentieth centurv and nearly a hundred
,,'eari after it r,r,'as conceived, rvhat r".-!d fantastic and bump-

0506-83471831060130-12 $3.0010 @ 1983 by the Trustees of tbe

Uniaersity of Pennsylaania and the Massachusetts Institute of Tecbnolog. 2. Tbe east facale of Biltnore House under clnstruction in February, 1894
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132 I Allen dy Hewitt

tious nou. can be seen to possess a muted and sober solemnitv
that is much more precisely articularc of itself and its ambigu-
ous predicament than we rvould hithcrto havc suspected.

\\'hat follor,r's here, after a chronologv of important evenrs
in the history of Biltmore, is a description of the house ancl the
estate as a visitor can see them today, a literary tour infrrrmed
bv reflections and memories, a phenomcnal appreciation. [t is
from the imagined vanrage of the actual obserr.er that u'c think
Biltmorc can be understood best, and it will become apparenr
along the wav just why we think so.

An Imperfectfu Estbetic Young Billionaire
George Washington Vanderbilt was born in 1U62. He was

the grandson of Cornelius Vhnderbilt and son of William
Henr\' \'anderbilt.r" Unlike his grandfather and father and his
older brothers Cornelius II and William K., he showed little
interest in business and was instead bookish, fond of the arts,
and occasionally devoted to public causes-an "impcrfectlt, es-
thetic voung billionaire," Henry James once called him.,,

After Vanderbilr's visit to Asheville he began purchasing
land, and by 1888 hc had assembled some 2,000 acres. He then
hired Olmsted, rvho had alreadr. rvorkcd for him on ser.cral
projects, as the landscape architect for Biltmore. Olmsted,s of-
fice immediately bcgan collccting surveys and other data. At
about the same time, he hired Hunt-rvho had also rvorked for
him before and, of course, for orher members of his familv-to
design the house. At this point Olmsted was 66 years old,
Ilunt was 61, and each was the acknou.lcdged dean of his pro-
fession. \anderbilt rvas 26.

In N,larch, 1889, Olmstccl reviewed Hunr's preliminary
plans. What had apparentlv bcgun as a fairlv modcst scheme
for a house in Vandcrbilt's mind had rapidlr. expanded and be-
come grand. Olmsted made, as rve shall see later, a number of
important suggestions about its siting and massing, and Hunt
accepted these. In October Olmsted visited the site for the first
time.'2 Hc found the land poor, and instead of a park, u'hich
the owner had u,'antecl, he recommendecl turning most of the
estate into a forest, tactfullv pointing out that forcstry would
be a suitablv dignifiecl business for someone like his client and
that the creation of a large and rvcll managed timbering opera-
tion would be a significant public scrvicc. \hnderbilt agreed,
and so by 1890 Biltmore's double role as a large esrate of con-
siderable pretension and a place fbr agricultural experiment
had been firmly established.

Bv 1890 also, the precise location of the house had been set-
tled on, u,ith Olmstcd's opinions again prevailing. A village for
cmployees had been started, and so had a kiln fur producing3. A portion of tbe approach road under conttuction in about tt92
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bricks and a three-mile railroad spur to deliver other materi-
als to the site. Several hundred rvorkmen were clearing the
forests, and r.vork had begun on the new roads laid out bv
Olmsted. Hunt visited the site for the first time earlv in the
year, and he returned in the spring, travelling this timc u'ith
Vanderbilt in his private railroad car, pulled up to the house
with the first train on the netr,' railroad.

From then on the u,ork progressed in earnest. Bv 1893 the
second story ofthe house rv'as up, and the estate had expanded
spectacularlv to 100,000 ofthe nearly 125,000 acres ir rvas ulti-
matelv to include. Bv 1894 the steel rafters u.cre being hoisted
into place, and the nurserv was annualh, producing over a mil-
lion plants and trees of about 9,000 different species. At
Christmas of 1895 the formal opening of the house rvas cele-
brated u'ith a partv at rv'hich George \hnderbilt's morher
presided.

The previous Julv. however, Richard N4orris Hunt had
died, and at about the same time Olmsted's health and memorv
had begun to fail. His son became his legal guardian in l89ti,
and after fir'e years'confinement in a hospital he died in 190i.

!anderbilt is said to have spent most of his fortune building
Biltmore, and in the earlv 1900s, follou'ing some financial diffi-
culties, expenditures on rhe estare were trimmed back. In l9l4
he died at the age of 52. His wife, whom he had married in
1898, deeded 80,000 acres of the estate to the federal gor.ern-
ment, and it became part of the Pisgah National Forest. ,.\n ad-
ditional parcel of some 5,000 acres was developed into a sub-
urb known as Biltmore Forest, and further acreage u,as sold for
the Blue Ridge Parku.ar'.
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In l9l0 the \anderbilt's onlv child and her husband, who
lived at Biltmore rvith their r\\'o sons, opened the formal rooms
on the main floor of the house and several bedrooms on the sec-
ond floor to the public; additional rooms were opened in the
1970s. In the 1960s, an intersrate highu,av was built across the
estate, passing over the main approach road at one point.

Todav Biltmore remains in the possession of George \hn-
derbilt's heirs.

The Approarh
The estate village of Biltmore lies at the entrance ro the

main road that leads to the house. Todav it is little more rhan a

suburb of Asheville, and its original buildings have up-to-date
fast-food restaurants and filling srarions wedged in between
them.

Still prepossessing enough to invite entrv is the gatehouse,
and once we pass through it u,e find ourselves in a deep, rustic
forest, a buffer zone between the outside and inside worlds.
Biltmore House is some three miles arvar.. 'fhe route to it is
fairlv direct, but it is laid out in a series of gentle curves rhat
prevent an extended viev' along it. On either side densely
planted pine, hemlock, and hardwoods rise above thickets of
rhododendrons and mounrain laurel.

tavelling along the road rve have a sense only of move-
ment, not of progr"r.. The distance could be ten miles as well
as three, and since we must travel on it rather slowlv, there is
time to recount some of the particulars of its construction.
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In laving it out, Olmsted abandoncd the path of an earlier
road that led to the house site along a ridge.'''lhe new road
pursues a stranger course, follou'ing the path of a stream
through sequestered ravines, and marked along the \{.,a\' \r.,lth a
scattering of visual incidents in the form of bridgcs, a waterfall,
cascades, and pools.

This road forms one of the greatest sequences in landscape
architecture in the u'orld. Olmsted appears to have described
his design for it virtuallv without drarvings, relving insreacl on
a long list of fairlv general instructions to his builders, rh€n
suggesting more specific elatlorations and modifications as the
work advanced. FIe was a scdulous note-takeq marking dorvn
the details of each of the vistas in the emerging progression.r*

All of this rvas characteristic of the u.av hc had u,orked
throughout his career. In addition to making obvious specifica-
tions like maximum grades and minimum turning radiuses, he
would resort to broad exhortations to his colleagues. "Avoid all
pettv effects," he rv'rote at one point to his civil engineer.
".Nlake one character ofbank contrast u,ith another, high banks
with low, concave with convex surfaces, low shelves with high,
ah.vavs, of course, keeping in r,iev' the methods of nature.""
Having specified stone bridges at points u,hcre the road
crossed the stream, he also sent along the name of a book with
illustrations of stone bridges.'n Referring on another occasion
to a newlv constructed u'aterfall, he u,rote to describe the aural
as well as visual effect it could create: "Place stone itst under
water below the dam where the falling water will strike and re-
bound from it. 'l-his will make foam and sparkle, rvill confuse
the sight and rvill add to the purling sound."''

Olmsted obviouslv placed a great deal of trust in the skills
and sensitivities of the people who worked for him. Even so,
his design methods rvould be extremelv unusual todal,, rvhere

everything rvould be described graphicallr', in great detail, and
mainly in advance. In itself, this fact is probably not particu-
larlv significant, since it would theoretically have been possi-
ble, though certainlv a great deal more troublesome, for him to
have developed the same design in drarvings. !\'hat is impor-
tant to notice is that the two mediums-one vcrbal and thc
other graphic-inevitablv carrv u.ith them their ou'n special
emphases. 'lhe verbal medium allows'an emphasis on narra-
tive effect, and it tends to focus on specific events in sequence.
'fhe graphic medium emphasizes thc overall phvsical form,
and its vieu, is of the u'hole thing.

The approach to Biltmore Flouse, designed with the former
methods, is composcd not with the omniscicnt eyc of a drafts-
man, but u'ith the moving, changing, cumulativelv perceiving
eve of someone actualh on the ground. It is something that can
be revealed only sequcntially, not all at once, and it is to be
understood phenomenally as an accumulation of experiences
rather than abstractlv as a phvsical form.

At one point, thc road from the gate to the housc breaks out
of the dim forest into a large and open meadow with plantings
of trees arranged to form a foreground, middle ground, and
background. 'lhe scene is like a seventeenth-centurv Italian
landicape painting of the kincl so admired by the Lnglish that
to emulate it they invented the picturcsque garden.'' This in
turn was the formal inspiration for most of Olmsted's u,ork as a

landscape architect.
After running along the edgc of the meadow for a short dis-

tance, the road returns to the rvoods ancl becomes once again
an apparentlv endless tunnel. Not too much further along,
though, it begins to ascend and then abruptly turns in a very
sharp double curve, as though to alert us to the possibilitv that
something special may be about to occur. Something special is,

6. The east facade of Biltnore House seen from tbe point where the approail
road enters tbe Esplanade.
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for without further rvarning the road plunges through a pair of
large wrought-iron gates. The lines become straight and for-
mal; the ground becomes level; and we are aware that $,'e are

entering an open space. Straight ahead the road continues,

with a sharp stone embankment on its left side, and a second

gate directlv ahead, apparently leading us down again into the

forest. There is a splendid moment of uncertaintv and excite-

ment as our attention is drawn towards the right across a

broad, open esplanade. At the other end of it the enormous
house-merely a few hundred feet awav from us, but totallv
hidden until this moment-breaks suddenly and fullv into
view. We have arrived.

"The estate," Olmsted had noted in his instructions to the

engineer, "must be a surprise." ''

The Esplanadc, the Gardens, and the Vallel
We are now on the esplanade in front of the house, and have

encountered for the first time the maior thematic fuxtaposition
of Biltmore. This is between the idea of the place where lve

now are, which Olmsted described as "trim, level, open, airt'',

spacious," and "thoroughly artificial,"'o and that of the place

where we have just been.

The difference between these is easy to perceive, though it
is not easv to say exactly rvhat it is. Olmsted had directed that
the approach road be composed according to "the methods of
nature," and he clearly meant this to stand in contrast to the
"thoroughly artificial" esplanade. In spite of the fact that,

strictlv speaking, both are equallv artificial and equallv natu-

ral-since both are made by the hand of man from natural ma-

terials-his distinction is still valid. The image, at least, of the

one is primitive, rustic, and mysterious, whereas the image of
the other is orderlv and urbane. These differences, moreover,

are not just esthetic, but also have epistemological and even

moral dimensions to them. Since both places are representa-

tions of reality, the wavs in which we perceive them are there-

fore meant to be taken as metaphors for the wavs we may Per-
ceive reality itself-comprehensively and reasonably in the
case of the esplanade; randomly and cumulatively in the case of
the approach road.

The site for the house was made by building an enormous

platform on the side of the hill. First a cut was made into the

slope and the earth above it retained with a large stone w'all,

which we can ascend on a pair of gentle ramps known as the
rampe douce. Next the esplanade was built out from the stone

wall, and the fill required to keep it level was retained at the

other end by a second wall, this one a great deal higher and

more massive. The house itself sits on this, perched like a cas-

tle-or so it seems-on top of a rugged gneiss bastion and

overlooking the valley below.
The ideas for the esplanade and the overall siting of the

house were Hunt's and so apparently was the great sward of
Iawn that stretches up from the rarnpe douce nearly to the top of
the hill." After Olmsted was shown the preliminary plans in
1889, however, he had a series of suggestions to make, and all
of these appear to have been incorporated into what we see at

Biltmore today.
When George Vanderbilt had originally consulted Olm-

sted about Biltmore, he asked if he had done anything "very
foolish" in buying the land.22 Evidently Olmsted was not en-
tirely convinced that he had not, since he confided to Hunt
that the local scenery was "not attractive" and that the soil was

"extremely poor and intractable." "There is not a single cir-
cumstance that can be turned to account," he wrote. "

Biltmore I i,35

7. Tbe Esplanade seen from inside the main entrance to Biltmore House

8. The west facade and retaining wall of Biltnore House in Augu*, 1895
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He went on to poinr out thar thc drivc from the gates of the
proposed esplanade to the front of the house was exposed to
the winter winds whipping down the vallev from the north
and that therefore it would be a place of "r'crv blcak character,
far from welcoming the guests coming from the norrh with an-
ticipations of a milder climate and Southern hospitalitv" As a

corrective, he suggested building as a .il,indbreak a range of of-
fices and stables with r.r'alled courts from the north end of the
house. In addition, he noted that although the winds were
often "frightful" and the tempcraturc at times ,,lower than at
Whshington-or even, I belier,e, Nerv York," the air was often
pleasant to be in rvhen taking even moderate cxercise, if only
one could gct our of the rvind. 'fhis would suggesr, Olmsted
said, "more terrace rvork, closely associated u,ith the house
than your plan yet provides."

Specificallr,', Olmsted recommended a rerrace built out to
the south of the house and overlooking the vieu, towards the
river and the mountains. For protection from the wind ,,even

during a northwester and in the depth of winter,,, he also rec-
ommended an area to the southeast of thc house, considerabh,
lower than either it or the esplanade or the terrace, ani
shielded by all of them. -fhis 

is knorvn as the Ramble or Shrub
Garden.

Olmsted's consideration for climate and its relation to the
siting of a building are, of course, very modern, or, if vou pre-
fer, veritablv ancient. But it is more rhan iust that. Liko his
care for the "purling sound" and the "foam and sparkle', ofthc
water beneath his newly created r,vaterfall, and like his atten-
tion to the sequential varietv of effects achieved bv the layout
of the approach road, his concern for climate is an element in a

generous and humane pallcte. It is thus tempting to think that
Olmsted modified Hunr's original designs for Biltmore House
and breathed life into their formal urbanities bv the careful
consideration of what it would actually be like io experience
them in their whole environment.

In 1894, when the house was nearly finished, a little dispute

broke out between Olmsted and Hunt over u,.hether or not to
build a pergola at an extreme corner of the terrace to the south
of the house-something recommended b1, Olmsted, opposed
bv Hunt, but finally built in a somewhat lackluster form.
Olmsted wanted "an emphatic structurc," though its precise
function was completely unimportanr ro him. FIe wrore thar ir
could be "called a tea-room, or a tourelle, or a columbarium or
a bastion," but the real reason for putting it there, he pointed
out, was simply that it would gil,e "a reason for being at the
further corner of the south tcrrace.",o

In the landscape immediately around Biltmore House there
are many such invitations to move from one place to another.
whether the movemcnt be actually phvsical or only in thc
imagination. At the easrern end of the esplanade, the rampe
douce beckons us up onto the lawn above. Laterallv to the
south, the grounds step down in three tiers from the esplanade
to w'hat is knorvn as the Italian Garden, then to the Ramble,
and finally to a walled garden and the greenhouses. 'lhe most
spectacular progression, of course, is from the formal land-
scape on the easr side of the house ro the vast and r,vild vistas to
the distant west.

These views are reallv the climax of the long sequence that
began some three miles back at the ,.".t. grt"hurse to the es-
tate. Not surprisingly, they can be seen to grcat effect from in-
side the house, for after approaching the house across rhe level,
formal esplanade and through its grand eastern facade and en-
trance hall, the views from the rooms facing west are of a space
which falls au,ay abruptlv beyond the sheer retaining walls of
the chAteau, down the slopes to the river, and then to the Blue
Ridge itself. 'lhey are equallv dramatically revealed however,
on the outside from a flighr of steps that rise ro a rerrace imme-
diately to the south of the building. From the lower sreps, we
can see only morc steps. But as w.e go farther up we begin iust
to see the horizon and the intervening mountain tops, and as
we go farther still the mountains themselves appear. At last,
from the terrace itself, the whole valley is spread out below.

9. Tbe. east facade of Bjltmore House in August, 1895; in the foreground are,
from right to left, the Esplanade, the ltalian Garden, and the" Ralmble.
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1_0. An early *udy model by the ofice of Ricbard Morris Hunt for tbe eat
fgcade of Biltmore House; the central pavilion here ba not lei achieoed a
beight suficient to control the rest of the composition.
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Biltmore House
If Richard Morris Hunt, as n'e havc iust bccn tempted to

suggest, had onlv trcen a rathcr academic formalist u,hose u,ork
at Biltmore had been fortunatelv savcd bv Olmsted's lii'clv in-
terventions, then we would not at all have erpccted r.vhat rve

now in fact see: a building that is tense, animated, and al-
together remarkallle.

This raises sevcral intercsting puzzles. In the first placc,
Olmsted and Hunt, in spitc of the fact that thev were vcry
nearlv the same age, stood in the 1890s for tu,o verv diffcrent
generations in American design, Olmsted bcing associated
with the by then someu,hat old-fashioned, picturesque mid-
nineteenth centurv tradition associated with men like Andrcu,

Jackson Dorvning and Calvert \raur, his collaborator on (lcn-
tral Park in 1858. Hunt, bv contrast, u,as associared rvith the
new Beaux-Arts classicism that was exemplified bv the \!'orld's
Columbian Exposition of ltigi-rvhich he helped design-
even though he had throughout his career designed buildings
in a variety of other styles as rvell.

In the second place, almost all of Olmsted's rvork is of a rc-
markablv consistent qualitl', u,'hile Hunt's, in spite of his verv
distinguished professional rcputation, is artisticallv quitc un-
even." Biltmore is Hunt's best house, and is a very good house
bv any standard; and it is not in the classical stvlc. -lhus it is a

deviation from thc manner of his later career, although it argu-
ably represents I lunt's zenith as a designcr.

How did he do it? A good client and a supcrb collaborator,
both of rvhich he had, mav provide clues. But frrr the prescnt
the full explanation seems locked up in historr,,.'n

Style was an important issue both fbr Hunt and for his cli-
ent Gcorge Vanderbilt, both of rvhom u,'ere ardenr Franco-
philes. It has bcen said that the models for Biltmore [Iouse
were French chitcaux in general and those of Illois and Fbn-
tainebleau in particular. More accurateh,', the image which
Hunt applied to the building recalls these. Even at firsr glance
we can tell that Biltmore is not a French chiteau. Its u'indou,s,
with their large panes of glass and black wooden frames, are
clearly of their own time and not some other, and, in spite of
the elaboratelv articulated decoration in sharp Indiana lime-
stone, the roof and walls look particularly planar and tight.
Thus, though thc recalled image is French, the result certainlv
is not.

Biltmore was designed in w'hat was knou'n as the Fiench
Renaissance style, something Hunt had often displayed a pref-
erence for during his career. It had also been thc favorite idiom
of Hector Lefuel, his atelier master at the Ecole des Beaux-.4rts in
Paris and his first employer. 'fhis style, which r,l,as revivcd at
Lefuel's Louvre and later at Biltmore, was very different from
its sixteenth-centurv original. It u,as a romantic perception of
the culture of a brief epoch, and thus it was a vision not unlike
those of Ruskin's Venice or Pugin's medieval England. More-
over, the thing being envisioned was itself a hybrid, the culture
of gothic France discor,ering the reborn classicism of Italr'. 'l'he
French Renaissance style could therefore become for Hunt and
Vanderbilt an artistic ideal with obvious parallels to America
in their own lifetimes-robusr, veasrv, and rich; proud of it-
self, but also sufficiently insecure ro yearn for the support of
classicizing, ordering refinemenrs from abroad.

'fhe east facade of Biltmore House is an extraordinary com-
position ofdisparate parts hcld rogether in the barest cohesion.
At once Renaissance and Gothic in style, classical and roman-
tic in mood, it is a collection of rather sharp geometric forms
brought together in the mere semblance of symmerrv and em-
bellished *ith nrtu.rl, botanical motifs. it its clnter is a

three-story pavilion that proiects outwards toward the es-

planade. 'fhis is the entrance; pressed up against it on the left
side is a slightlv bizarre and literally crankv stair tou'er, in-
spired bv the one at Blois, and on the right and set somervhat
further back is an enclosed court with an octagonal, sloped-
glass roof. Further behind still, the main masses of the house
spread out to the left and right, but rvith eaves and ridges that
are at slightly different heights from each other. At each end,
a two-story pavilion pushes forward, and from behind the
tops of these pavilions, odd-shaped fragments of roofs and
gable ends peer out. Windorvs, doors, and bavs are organized
around locally cohcrent svmmetries, and the long horizontal
thrust of the composition is contradictcd bv steep roofs with
chimneys and spires that sprout uprvard like gigantic voung
plants. It is easy to imagine that it took Hunt some effort to
achieve all of this, and indeed a surviving study model shows a
much less successful earlier vcrsion, where the central pavilion
has not vet reached a height sufficient to hold the rest of the
elements in control.

Directly inside thc main entrance to the house is a large,
low, and rather gloomv hall. 'lo the right of this and opening
from it is the palm court r.vhose glass roof we have seen from
outside. Around this is an arcade and, bcyond that, a string of
rooms separated onlv bv open archwavs that can, when neces-
sarv, be closed off bl' enormous glass doors: a billiards room, a

drawing room, a family dining room, and, on the side opposite
the entrance to the palm court, a banqueting hall of vast
proportions.

Directlv to the left of the main entrance is the staircase cop-
ied from Blois, which spirals upwards to the top of the house
around a shaft of space. Just past the stair a horizontal equiv-
alent of the stair space opens straight from the entrance hall: a

long gallerv that faces the r,alley and the mountains, and that
leads to a library at the south end of the house. 'fhe library in
turn opens onto an arbored porch and then into the terrace be-
yond, rvhich used to contain a bowling green and nolv contains
a swimming pool.

The plan of Biltmore is very unusual and apparently with-
out clear precedent in the rest of Hunt's work or elsewhere.
'fhe spatial variety of the public rooms on the main floor, and
the fact that they almost merge into each other, lets the house
appear as big as it really is, <lr even bigger, as the eve catches
diagonal vistas hither and von, across and upwards. The li-
brary and the banqueting hall are rendered at enormous scale.
On the other hand, the smaller rooms like the familv dining
room are very much smaller indeed, and are sensitivelv ar-
ranged for human comfort. It is always, incidentally, the small
rooms, not the granc.l ones, that are placed to take the greatest
advantage of the view. 'lhe assembly of all the rocxns, then,
produces a curious effcct; Biltmore is a house as well as a mon-
strous palace. The smaller, more intimate rooms seem truly
small and intimate, and the large rooms seem, as indeed they
are, almost unbelievably large.

At once ordered and fragmented, an architectural thing as

well as a sequence of experiences, Biltmore House contains in
itself the same iuxtaposition of urbane and rustic themes that
we had earlier noticed in the esplanade and the approach road.
Is it a whole thing or a collection of separate parts? Are we
meant to perceive it as a clear entity, or as a sequence of
phenomenal

These thematic questions are specifically reduced ro a mov-
ing, awesome contrast between geometrical and botanical forms
in one particular part of the inside of the house. 'fhis is the
stair tower by the main entrance, the great verrical shaft of



12. The entrafice hall at Biltmore House seenfron tbe stair hall; tbe paln
coilrt is in tbe bathground.

13. The palm coart ot Biltmore House.

14. The banqueting hall at Biltmore House.

I5 . Tbe staircase at Biltmore House fron the second-foor landing
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space that rises from the ground floor to the roofofthe house.2'
'Ihe space, bounded by the finelv hewn stone of the staircase,
is urbanity itself, almost a pure octagon. Dangling down
through the center of the octagon in three tiers, however, is a

strangely and delicately wrought gothic chandelier. And at the
inside edge of the stairs stands an almost continuous handrail,
made of a robust profusion of vines and leaves that tumble and
weave their way upwards, ensnarling pure space rvith threat-
ening emblems of tumultuous nature.

A Vast Parenthetic Carolinian Dentonstration
Visitors to Biltmore todav leave bv a road that goes dou'n

into the valley and runs along the edge of the French Broad
River. This allows us for the first time to see the house in its
overall setting, and in the process to recall hou'r'ery fer,r,'works
of architecture anywhere in the world manage to look really
large in a large landscape. Buildings that we remember for
their great size are usuallv in towns and cities, and thus when
we see them we measure their vastness relative to othcr man-
made things and, since we usuallv see them from rather close
up. rclative to our own size.

Those few buildings that really do seem sizeable in the face
of nature itself are almost alwavs of an emphatic and clear
form. -lhey achieve significance as much b1' the puritv and
simplicity of their ideas as by' their actual phvsical dimensions.
Biltmore House, seen from the river vallev below and against
the great horizons of the Blue Ridge \{ountains, is not one of
these. Jagged, fragmented, and almost dream-like in <lualitr it
makes a notable mark on the landscapc, but far from dominat-
ing, it barely even stands in balance with it.

'fhis final view of Biltmore-of the whole house standing in
its whole landscape-therefore recalls and virtuallv summa-
rizes all of the thematic contrasts we have earlier noticed on
our tour: the formal esplanade and the mysterious forest of the
approach road, the appearancc of svmmetrv and the warring
asymmetries of the east facade, the great separate rooms of the
interior that nonetheless seem to shift and slide into a con-
tinuum of space, and the staircase with its garlands of vines
and leaves. At the beginning of our touq we promised that we
would see Biltmore as a place that is muted, solemn, and am-
biguous. In formal and symbolic terms, the ambiguities are

precisely these: the pure, the ordered, and thc urbane almost
perilously iuxtaposed with the mysterious, the limitless, and
the rustic.

In human, and more specifically in social-as opposed to
formal and symbolic-terms, though, what could all of these
contrasts possibly mean? Henrl' James, the most perceptive
critic by far ever to write about Biltmore House, pondered this
question in his own way in a not very well known passage in
The American Scene," a book that he wrote after a visit to the
United States in 1904 and 1905. James was then in his early
sixties, and he had not returned to his homeland in twenty
years. Thus the book focuses mainly'on what he saw as the
staftling changes that had occurred here during this period.

James notes that he had travelled to Asheville by train over
"crazy timber viaducts" that crossed deep gorges and "name-
less and more or less torrential streams." From the window of
his car he was moved by "the sense of landscape in more quan-
tity," and he was also able to observe the social scene, "shabbv
and sordid," as the train pulled into and out of small stations
along the wav. "My view of the melancholy of it has been con-
veniently expressed, hour to hour," he wrote, "by the fond re-

flection, through the drearv land, that nobody cared-cared
really for it or for anvthing. -fhat fairh' rnade it drearv."

For James Biltmore was, in the first place, different from
that. He described his stav at the house as "one of the most
positive passages of one's life ." The building was "a castle of
enchantment" and the estatc its suitably large frame-"vast
brackets, applied, as it were, to the very face of nature." But

James emphasized as well that the sheer size of Biltmore
had little to do with its essential effect. "'lhe extent and splen-
dor of such a place was but a detail; these things were acci-
dents, without v'hich the great effect, the element that, in the
beautiful empty air, made all the difference would still have

prevailed."
What, he asks, was this element that made all the differ-

ence? "Large wealth," he admits, was a part it, but to this he
adds a list of things more crucial still: "an idea, a fine cluster of
ideas, a will, a purpose, a patience," and above all "an intel-
ligence." "What it thus came to, on behalf of this vast paren-
thetic Carolinian demonstration, was that somebodv had cared

enough-and that happily there had been somebodv to care."
But, as we can confirm by standing in the valley and looking

back at the house in splendid isolation against the landscape, all
of this caring was still parcnthetic. James sau,' the optimistic,
materialistic passion for ordering and building as peculiarly
American-conducive, as he puts it, to "the particular interest
and, one often feels tempted to add, the peculiar irritation of
the country." Biltmore is an example of such passion, and, as

the opinions rvritten down about it collectivelv shou,, it is si-
multaneously interesting and irritating. It is also a spectacular
example of the ultimate futility of the human passion to order
things, however vast, in the face of a tumultuous nature that is
more vast still.

James compares Biltmore to a lot of stock bought on margin.
Large though the initial investment may have been, the margin
between it and total ownership, total control, is much larger:

'l'he sense of the size of the Margin, that was tbe name of it-the
Margin b1 which tbe total of American h.fe, huge as it already ap-

pears, is still so surrounded as t0 re?resent,for the m.ind's ele on a

general aiew, but a scant fotilla huddled as for oery fear of the

fathomless depth of water, the tooformidablefuture, on the so much

aaster lake of the materialll poxibk.

What is actually in the future, and what is still materially pos-
sible, may be a vision of greater good, but it also may be, James
warns, a "possible greater evil."

Biltmore has often been riduculed as an example of the
foolish expense of human resources. What is poignant about

James's appreciation of it is that he sees the expense not as

foolish but as loving, patient, skillful, and intelligent-and in
the end still terrifyingly inadequate as a sign that human re-
sources of any sort can finally create order in the world. What
is most remarkable about Biltmore itself, and of all the things
learned from our tour the one most certainly worth taking
away with us, is that these somber ambiguities are not simply
the result of our cultural perspectives, but lie embedded in
the very structures and symbols of the architecture and the
landscape.

Mark Hewitt is Assistant Profexor of Architecture at Rice Llnioersity.

Gerald Allen is an arcbitect.
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(16) Tbe west facade of Biltmore House in about 1895

Notes
l. The 1893 Baedeker catalogues at some length the healthful properties of

the climate around Asheville; see lle United States: A Handbookfor Traoellers,
189J, edited bv Karl Baedeker, introduction bv II. S. Commager (Nerv \brk,
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Biltmore; see Olmsted to Richard "\lorris Hunt, \{arch 2, 1889 (.\{S, Librarv
ofCongress), quoted in Tirrberg, pp. 53-5a.
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Richard Morris Hunr (Cambridge, MIT Press, 1980), p. 421.
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9. Julius Gv. Fhbos and others, Fredeick lnu Olmsted, Sr.: Founfur of Land-
sca?e /lrchitecture in Atnerica (Amherst, Universit"- of Massachusetts Press,
1968), p. 89.

10. Facts about the history of Biltmore are taken from Baker and Turberg;
there are, horvever, several discrepencies between these two sources, resolved
whenever possible on the basis of internal evidence.

ll. Letter from James to Edmund Gosse (MS, Library of Congress),
quoted in Henry James, Tbe Anerican Scere, edited by Leon Edel (Bloom-
ington, 1968), p.478.

12. According, rvith good evidence, to Ti-rrberg, p. 9. See note 23. Baker
seems to implv that Olmsted had visited the site earlier.

13. Roper, p.417.

14. Turberg. pp. l5-16.
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