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FOOD FOR CHANGING SENSIBILITY

H enry-Rus s e I I Hit c h co c h

Of all the forces acring upon architecture, the subdest
and least open ro objective exploration is the chang-
ing sensibility of architecrs 

- especially of younger
architects. Evidence of such changing sensibility is
of various sorts; bur some of the evidence seems
almost to suggesr rhat actual changes have occured
from time to time in the apparatus of the multiple
senses by which architecture is experienced. It is as
if some generations had been so myopic, for example.
that they preferred to appreciate buildings and their
detail from very near to; while orher generations have
iiked to see 'buildings only from a great distance, and
hence most esreemed those that were very big and
bold. Not only the sense of sight is involved: some
generations have certainly been happier under high
ceilings and some under low; some have character-
istically used materials that were slick and highly
finished, others prefer them rough.
Changes of sensibiliry start wirh architects and
reach the "consumers" only rather gradually. But even
the mosr crearive of archirects have usually required
training of some sort in the means that would ulti-
ruately be most efficacious for achieving the particular
effects that their sensibilities seemed, almost sub-
consciously, to be demanding. At any given period
of changing sensibility, such as that since the eod
of l$[orld n7ar II, marure expressions of the new are
at first few and often geographically far between.
Positive response ro the new is therefore rarer than
negative response to rhe old - even though many of
those who are, in principle, mosr ready to reject the old
still continue from inertia to reproduce its efiects.
This helps to explain why there always exists a reai
need to re-examine the work of the past. There is, pre-
sumably, almost always a generic interest in archi-
tectural history among architects; but the aspects, or
periods, of history that seem at arry given time to
merit the closest arention certainly vary with chang-
ing sensibilities. New sensibilities demand something
to feed on and, especially while the present still
offers too little that appeals directly 61 - m61s 6fssn
perhaps 

- only pauial and transitional responses to
the new demands, rhe pasr can often make good the
deficiency. N7hen, in the late forties, such buildings
as Baker House at the Massachusetts Instirute of
Technology or rhe Unite d'habitation at Marseilles -in the latter case many years before it was finally
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FOOD FOR CHANGING SENSIBILITY HENRY-RUSSELL HIrcHCocK

Prolessor Hitchcock's books inclad,e: ln tbe Nature ol Materials, The lnternatinnal Style (uitb Philip

!ohnson), and, the Pelican Arcbitecture Nineteentb and, Tuentietb Centuries.

A FATLURE OF ARGHITECTURAL PURTSM FRANCOIS BUCHER

Atistant Profetsor ol the Hiltory ol Art at Yale [Jniaertity, Mr. Bucber uar born in Switzeiland, and,

has been in Zarich, Rome, and, at tbe lJniaersi.ty of Minnetota bet'ore coming to Yale in 1954,

HADRIAN'S VILLA CHARLES MOORE

Mr. Moore is an Associate Proferor in the Departt ent of Architecture, Uniuersily ot' California at

Berkeley. He receiued, hi: Ph.D. in Architecture from Pr'inceron Un'iaersity in 1958.

THE WORK OF CHARLES EDOUARD 
'EANNERETThe little knowrz earllt 1u6vp of Le Corbasier,

SOME ASPECTS OF ,APANESE ARCHITECTURE \TALrER DoDD RAMBERG

Mr. Rarnberg collected, the material t'or bis IERSeECTA article while on a Fullbright Fellortship whicb

be receiaed, after hi: grad.aation from the Yale Uniuersity Scbool of Architecture.

MACHU PICCHU GEORGE KUBLER

Professor Kubler bat been, an ong otber things, Ed,itor in Chief of the Art Bulletin and. Cbairman of

tbe Yale [Jniuenity Department of the History of Art, His most recent book is the Pelican monograpb

on Spanisb Arcbitecrure.

NTNETEENTH.CENTURY DESIGN EDGAR KAUFMANN' JR.

A regular contribator to the period.ical and, the edit.or of books on lVright and, Sall'i.uan, Mr. Kaufmann

h utell knoun aJ an exfert on ninereenth-century d,esign,

THE OBSERVATORTES OF THE MAHARA'AH PHOTOGRAPHS BY ISAMU NOGUCHI

SAWAI .lAI SINGH II

Althoaryh Mr. Noguchi. is best knoutn for his tculpture and, landscape arcb'ileclure, ue presen, bim as a

photographer. Mr. Noguchi's nzore recen, laork includ.es tbe gard,en for UNESCO's Paris Headquarters.

MYKONOS AND PATMOS PAUL MITARACHI AND ROBERT ERNEST

Thi.rd. Year Critic at the Yale Architectural School, Mr. Mitaraclti was born in Paris, brougbt up in Greece,

and. ed.ucated in the tJnited. States, Tbe photograph ue preren, ntere tahen ubile Mr. Mitarachi @ar o/,

a Haraard, School of Design lVheelutright Traaeling Fellouthip.

Mr. Ernett completed. hi.s Master of Architecture at the Yale Uniaersity School of Architecture in 1959.

Follotting bis stud,ies at Fountainbleau, lte continued, ind,ependent $ud,y and. traael in Europe.

THE "FUNCTIONAL TRADITION'' AND EXPRESSION JAMES STIRLING

Mr. Stirling receioed, his lornzal archirectural ed,ucation at Liaerpool School ol Arcbitecture, Nout ia
priaate practice with lartq Gowan and, a Visiting Critic at Yale Uniaertity School of Arcbitecture, Mn
Stirling is rerpontible lor seueral articles in tbe Atchitectural Review.
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completed - illustrated a sharp change in sensibility
away from the established "Inrernational Sryle" of
the twenties, the work of Gaudii offered a richer reper-
tory of forms which corresponded, ar least roughly,
to that new sensibility rhan Aalto or Le Corbusier
were themselves then able to provide. PERSPECTA

was among the first to make available new phoro-
graphic material on Gaudii; the general revival of
interest in Gaudii, evidenced by major exhibitions in
Barcelona and New York and by an internarional
flood of publications, followed several years later.
New interests of the present thus call most relevaotly

the tune for many of our re-invesrigarions of the pasr,
at least in the early stages. Such modest presenrarions

as PERSPECTA gave of Gaudii's work and has

given and still gives of other facets of past archi-
tecnrre both nearer and very much farther afield -reflect the preoccupations of young architects today
and provide vicariously a broader diet than curent
manifestations of rhe new sensibilities can do alone.
Once, of course, almost all investigarion of the archi-
tecrure of the past was in aid of its nominal recon-
stirution - an instrument of revivalism. Thar is no
longer true, and there is little reason ro fear that it
will, in our time, become so again. Both rhe architects
and the historian-critics of the early rwentieth-cenrury,
when they were not merely seeking in rhe past fresh
ammunition for current polemical warfare, taught us

to see all architecture, as ir were, abstractly, false
though such a limited vision probably is to the com-
piex sensibilities that produced most of the great
architecture of the past. \7hen we 1s-sxnrnins 

- 61
discover - this or thar aspect of eadier building
production today, it is with no idea of repeating its
forms, but rather in the expectation of feeding more
amply new sensibilities that are wholly the product
of the present. To the pure historian rhis may seem
regrettable, as introducing highly subjective elemenrs
into what he believes ought to be objective srudies.
Yet the pure historian, more often than not, will
eventually find himself moving in directions rhat have
been already determined by more sensitive wearher-
vanes.

PERSPECTA has never offered the las, word on any

subject, but quite often it has uttered what (in the
context, at least) was the first word. This is a service
which the professional journals, burdened with other

Pertpecta 6 The Yale Architectmal lournal

intellectual responsibilities, have in our country been
teluctant to perform, and one which the schcllarly
journals, by their very narure, are vowed nor to
attemPr.

It does not matter if, every now and then, the aim
is inexact. By its very narure any scheme for provid-
ing food for new sensibilities musr to a considerable
extent be experimental. Perhaps the experiments that
don't work may be as significant in the long run as

those that do. A generation musr de6ne itself by its
rejections as much as by irs acceprances; and to reject
only the immediate pasc is as dangerous as ro accepr
it wholly, in the way many young architecrs were
doing only a few years ago. The bundle of nascenr
responses that constitutes a new sensibility is rarely
logically unified and until the new sensibility has
found its full realization 

- 
if it ever does, before

being in its turn superseded 
- 

the parricular stimuli
that it is seeking will never be precisely definable.
Several critics, nevertheless, have attempted in the
past year to define for the professional audience
of architects what are the major aspects of the
new sensibility of the third quarter of the twentieth
cenrury. I may suggest here that these have so far paid
insufficient attention to the evidence, necessarily un-
ciear though thar musr always be, of what aspects

of the past now arrracr the attenrion of young archi-
tects. I must also note rhar architectr.rral sensibilities
have often fed, not on rhe building art alone, but
(noc to go roo far afield ar rhis poinr) on orher arrs
as well. As it is of real interest to read of the enthu-
siasms in painting and sculpture of established archi-
tects as reported in McCallum's Arcbi.tectare: IJ.S.A.,
conventional though many of them appear by this
time to be, so it could be revealing to know how
current production in these sister arts appears to
younger architects. Perhaps, however, the very ab-
sence of such material 

- 
21 lsa5s relatively 

- 
from

the pages of prRsprcra is itself significant. The
day of "Painring toward Architecture," when the
modern style of the twenties once owed so much to
the previous and parallel experiments of painters and
sculptors, is presr-rmably well over now. Architecture
has taken precedence, as in many ages of the past; ir
seems to need painting and scuipture only as sub-
ordinate accessories, not as sources of basic aesthetic
inspiration.
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Maulbronn, Gerntany,
Tu,elf tb-century f ountain in
tbe cloister,

Now that we have become aware of the waning of
purely functionalistic theories and the Bauhaus postu-

late for "Materialgerechtigkeit" is slipping into the

realm of history, some find it advisable to ridicule the

purism of twentieth-cenrury architecture. \fhile the

controversy of ornament versus curtain-wall, of the

planar versus the sculptural formulation is as yet
quietly shaping new dogmas in the sub-basement of
architectural thinking, we find it rewarding to filrn the

telescope 180 degrees and to train it on the distant
past where the once raging opponents of irreconcil-
able architectural theories appear tiny and the heads

which roll are not our owfl. Analyzing the most im-
portant purist movement of the European past we
will find parallels between the internationally austere

profile of the townscapes of 1920-1960 and Cistercian
construction of the twelfth cenrury.

Since the feudal upper crust was feuding, the dictates

of Romanesque taste were formulated mainly by
church barons and abbots. It is the pilgrimage church

serving often as a hostel - and the monastic oratory
which show the new solutions. These were certainly
based upon generally established theories which then
as now gave the changing fashions rheir ex post lacto
justification. One can characterize the late eleventh
century as an extremely complex age and it lies in the
nature of history that muddled periods often serve

as fertilizers for great new concepts. It seems a chance

factor that the idea of an extremely austere spirirual

Francois Bucher

movement whose basic laws would be so strict and

so simple as to guarantee its survival should have

originated in the restless brain of Robert de Molesmes.

Under his leadership a handful of the "New Soldiers

of Christ" established their headquarters in the "New
Monastery" in the middle of the unhealthful swamps

of Citeaux in Burgundy where they lived on roots
for two years. At a time when fortresses would fre-
quently capirulate for lack of salt alone this produced

a scandal. A spokesman for the venerable order of
Cluny, Fastred of Annievaux, described the strag-
gling group with unmirigated disgust as a kind of
suicide brigade. The age, however, was addicted rc
romantic heroism be it in war, the hunt, the tourna-
ment, or even the monumentally trugic game of the

Crusades, the 6rst of which took place while Citeaux
was founded. An organization with a cleady stated

purpose demanding at the same time an utmost dedi-
cation from the individual was immensely appealing.
It is a natural sequel that a whole series of energetic
personalities - all of them potential founders of
similar movements - became leaders within the new
communiry. Amongst them was Bernard de Chaatillon,
a brilliant young knight. Accompanied by all his

brothers save one who was srill too youog, and by
several of his uncles, he knocked at the doors of
Citeaux in 1,1\2, demanding wholesale admittance
into the new order. Bernard's dynamic personaliry
gave the community new momentum and made him

Per.rpecta 6 Tbe Yale Arcbitectural lournal

A FAILURE OF ARCHITECTURAL PURISM

"You uho etu er d,itregdrd, your bod,ies For fleth is wperfl.uou! bere." (lnscription at Clairaaax)
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Per.rpecta 6 The Yale Architectural Jortrnal

Le Tltoronel, Southern France. 12th century Clohter. Facad,e of Fontenay, Burgund.y, 1147 A.D.

Le Thoronet, lnterior of crossing

looking soath.

the spiritual leader of the occident uP to the middle
of the twelfth century. The extent of his success can be

gauged from the fact that by 1342 the Cistercians

had founded or taken over about seven hundred and

sixry monasteries and priories, not counting the nun-
neries. Some of the abbeys, which geographically

ranged from Syria to Norway, sheltered up to seven

hundred monks. Six hundred bishops and two popes

were drafted from Cistercian ranks. Thus the yearly

meeting of the abbots swarming to Citeaux from all
rhe corners of the Christian world became a regularly
convening international governing body.

The uncompromising austeriry of Cistercian life cer-

rainly contributed to the quick spread of the move-

ment. A dead monk in whose caP rwo cents was

found was refused burial inside the monastery walls,

for he had broken his vow of poverry. An abbot was

punished not for eating but for offering meat to a

visiting bishop; another had to abdicate because he

did not dare to bar the monastic precinct to the

Queen of France who impetuously demanded en-

trance. The working day of the monk started about

2 A.M., as it still does today. Stoves were a despised

commodity. Reading was restricted to a few books.

There were few people however who had not heard

about the vision of the Cistercian monk Caesar of
Heisterbach. Transported into heaven he searched in
vain for his brethren. Deeply disturbed at the thought

that they might be in hell he approached the Virgin
seated near Christ who - lifting her mantle -
showed him all the white monks in the very center

of paradise. Later amidst waning enthusiasm it was

the tight system of controls and recurring reforms

which guaranteed the continuing existence of the

order.
Today, due to a renewed search for the absolute or,

according to one author, due to the growing pres-

sure of population increase, hundreds of Americans

have retired into the absolute silence of Cistercian

abbeys and have made the United States one of the

strongholds of the order. It may be reassuring to
know that our mechanized civilization contains islands

on which time is still measured according to the
Roman changing of the watch.

The t'ollowing narration consists of quotations frorn
pertiDent tu'elt'th and thirteenth centilr)r texfi. Statefl?ents
tithout qilottttion marks are longer documents ubich
ltaue been transposed into a lapidarl, form or tldtemenrs
based on the t,isual euid.ence ot' earb, Cistercian arcbi'
te ct Lre.

7'he i.llustration! u,ere choten to shou the typical ex-

pression ol Cistercian austerity and, could, be replaced.

bl hunclr ecl s o t' similar p h o, o grap hr. T h e s tand.ard,'iza-

tion of the basic form also becomes obai.ou in F,

Cali.'s The Architecture of Truth, Lond,on, 1957, lor
u,bicb LeCorbusier tt'rote an introd.uction, Tbe Bene-

clictitt.e rale uhich seraeiJ as a basis lor Cistercian
and. Dominican. building actiaities taas also the
guid.in.g lata for Corbutier's ntonattic stud,y centue

of La Tourette at Eueux-sur-Arbresle, nou nearing
coritpleti.on.

T he conttnunity
"Obeying one charity, one rule, we have adopted the

same way of life."
"\7ith separate bodies but a single mind we serve

God."
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Le Tboronet, Exterior lrorn the soutb

Fontenay, Inter'ior 1139-1 147 A.D

"The world mountain on which Lucifer lives musr

be transformed into the mountain of knowledge."
"Poverty is the guardian of virtue."
Augustine says: "Curiosity of the spirit, pure science,

the desire to know all and to excel and a passionate

love for att are forms of pride or passion and show

a lack of humility."
1198: A monk shall be punished for learning Hebrew
without his superior's consent.

ll99: A monk shall be punished for writing a poem.

Opinions of the time

The monk's day is the work of God.

The Cistercian order is "like a lighthouse on a

mountain." "The Cistercians are guardians on the walls

of Jerusalem who, silent night and day, communicate

with the Lord."
"The queen of heaven . . . will shower us with benevo-

lence, for I am her son Bernard." (Dante-Parad,iro
31 .)
"Then suddenly they changed the old forms,

Transformed the deserts into fertile land,

And in the valleys built their churches."

"Be aware that having left the world once to enrer

a Clunaic monastery, you will leave it a second time
if you join the Cistercian order." Saying amribured

to St. Bernard.

Criticism of existing ruondstic arcbitecture

This text written by St. Bernard about ll25 attacks

the new abbey church at Cluny, the center of a power-
ful Benedicdne community. The church was about 410
feet long, had three hundred windows, and reportedly
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60 columns and piers, sorne of them of African
origin. Its richly ornamented interior formed the

most important architectural ensemble of the begin-
ning twelfth century. Th,: quote is seiective and con-

rracted. "I am not even inentioning churches of im-
mense heighc, immoderate length enclosing overempty

spaces, for being a monk myself I ask you other

monks: \i7hat is the sense of all this? O vanity of
vanities, this is more vain than insane. The church
is respiendent in its wails, clothes its stones in gold

and leaves her sons naked. Lamps become blinding
trees, we tread on images of Saints which swarm in
the inlaid pavements. Men spit into Angel's faces,

the countenance of some holy man is ground under

the heel of a passer-by. \)7hy create these comely
forms in places where they are dehled by dirti' Let
us suffer ali this to be done in the parish churches,

for though it be harmful to vain folk yet nor so ro
the simple and devout. But in the cloister, what pur-
pose is there in these ridiculous monstrosities in that
wondrously deformed beauty, that lovely deformityi'
To what purpose are those unclean apes, those many
bodies seen under one head or those multiheaded
atrocities? For God's sake if men are not ashamed
of such follies, why at least do they not shrink from
the expense?

Aestbetic tbeory
"Everything above an absolute minimum is sr.rper-

fluous and has to be discarded."

The church has to correspond to the straigl'rtforward-
ness of the rule. (rectitudo)
Being a "workshop for the art of holiness" it should
be a structure without "affectus," that is without emo-

tive expression. An architecture whose airr-r it is to

create a vivid en-rotionai response is unworthy of the

independent spirit of the "genus monasteriale" that

is the species of monks, who must transcend "a mean-

ingless hull of stone."
"Bernard after having been a novice for one year did
not know if his cell was vaulted or roofed over by
wooCen beams and thought rhat there were three
windows in the chapter house while there was only
one."

Lau,s against tbe superfluoas

The general chapter convening every September at

Citeaux ieft us a body of negative laws concerning
Cistercian architecture. The following small selection
shows extreme strictness and on the other hand the
forceful desire for visual stimulation through exterior
rnassing and interior decoration. The two last state-

nents reflect the success of Cistercian architects and

their yearning for more complex rasks.
"\7e want none of the superfluities which would de-

form rhe honesty of an old religious order."
1134: No painting, sculpture or stained glass shall

be allowed. The sole decoration will be a cross of
wood on the altar and it shall not be painted. Two
candies at the most will suffice for lighting.
1157: Stone or wooden towers of immoderate height
shaii not be built. There shall be two beils at the
most, each not exceeding 500 pounds. One only shall
be used at a time. There shall be no sil-,,er or gold
altar crosses. These rhings do not befit the order's
simplicity.
1182: Stained glass wherever used has to be removed
immediateiy.
1199: No figural decoration shaii be found on altar
cloths or liturgical garinenrs.

9
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Stand,ard plan ol a Cistercian church.



Fontenay. Itomelr.ic pertpect,iae. Cbarcb ancl

exi.sti.ng twelftb centary build,i.ngs. (Di.jon, Ma-
seum)

Senanqae Southern France, Ground plan twelftb century, Upper stor'i.et n ore rccenr,

i",



Plan ot' a Cittercian churcb by Villard, d,e Honnecourt dtawn ca. 1120-i0 A.D

1207: The manuscript initials shall not be colored.

1,211 : The stone towers of Boheries shall be torn
down.
End twelfth century: The doors must be white, th:
wall decoration geometric and monochrome. Pave-

ments with figures or curiosities shall be corn out.
Stoves must be dismantled. No golden chalices rnay bc
used. No conforming decorations wili be whitewashed..

1 157: The abbot shall be forbidden to rent out monks
for secular construction work.
1210: An abbot shali be put on a diet of water and

bread for ietting several of his monks r.ork on a

complex outside job.

Cboice of location

Hermitages separated from the discipiine of a com-
munity are the "synagogues of saran."
"N7e believe that in pure air and under the open sky
we shall be closest to God."
"No abbey shali be built near casrles, viilages or
thoroughfares. They shall be in places removed from
the conversation of man."
"No house shall be closer to the monastery than one
burgundian mile, no other abbey closer than ar ieasr

ten miles."
The location and later the buildings of a new for.rnda-

tion shall be inspected by an "inspector loci" who
will report his findings to the General Chapter.
Existing monasteries admitted into the order will

Perspecta 6 The Yale Arcbitecttnal lottrnal

have to adopt the simplicity our order stands for.
(Forma orclinis)

Constructiort

First "in the desert inhabited by wild beasts only a

chapel and housing shail be built of rough logs."

Crosses marking the corners of the abbey shall be

connected by walls of wood or stone.

A quarry shall be acquired with the original piece of
land, in stoneless districts "an oven to 6re brick shrll
be built."
Ren-rains of any earlier religious srrucrure shall be

buried within rhe precincr.
The monks shall construct the buildings. Outside help
must be avoided. The monks "shall not be bled dur-
ing construction work."
"The monastery if at all possible has to contain all
the commodities, most important water for the mili,
the garden, the fishpond and to drive other machines.

Thus ir will not be necessary for the monks to leave
the precinct, for this would be unheaithy ro rheir
souis."

The Sunday benediction will move through the rooms
built around the cloister, namely from the church to
the chapterhouse, then to the heated parlatorium
where the monks can converse for half an hour a day
and grease their shoes. From there it will proceed to
the refectory, the kitchen, the upstairs dormirories
and the hospital. It is customary thar in cool climates

1l
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Crott-section through Haateriae (left) and, Maigrauge

(ri,ght) late ruelfth centuryt.

Plau of twelftb-century Cistercian charcbes. Left

column: Cburches d,irectly 'influenced, by St. Bernard,.

Rigbt colamn: Cburcbes planned, after the d.eath of

St. Bernard.. From Esser, Arcb.f .mittelrheinische Kir'
chengescb. Speyer, 1953, p. 200.

the monastic buitdings are located south of the

church. in hot climates north of it.
1210: Ten crusaders after having decided not to join

the expedition will be released from their vow after

having given their travelling allowance to the abbey

of Wertingen, now in consrruction.

Constructiott of tbe church

"This is a church made up of squares which was to

be erected for the order of Citeaux." ( Ill. No. 9 )
"All the churches of our order shall be constructed

in form of a cross. Its length shall be divided into
Iour parts by four steps, namely: The presbytery anci

choir of monks, the choir of the novices and the

choir of the sick. The working monks shall be piaced

in the retrochorus and sideaisles."

I am sending a monk to measure your church at

Clairvaux, for we want a copy of it in Friesland.
(\X/igbold of Aduard.)
N7e are sending out Magister Achard the architect to
supervise the construction of Himmerod in Germany.
lL)4'. Geotrray of Ainay from Clairvaux will super-

vise the construction of Fountain Abbey in England
and of abbeys in Flanders.

Perspecta 6 The Yale Arcbi,tectaral lournal
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The cathedral chapter of Magdeburg having declared

bankruptcy due to the high cost of building the

cathedral, a Cistercian architect from \Talkeried is

being requested to complete the chevet of said struc-

ture.

From about one hundred, and, f,ftl suraiaing Cistercian
cburches and, from plans and. descriptions of oralories
u,hi'cb bat,e been destrol'ed, ue cdn d.eriue tbe follauing
baric set of rules tlhicb t'or tbe erection of a monu'
mental building is ant-azingb, sinple. The phra:i.ng ol
these rules follou,s the thort and clear statement known
lrom notes ot' seaeraL medieaal architectt.

Should you want to buiid a monumental abbey church,

rhen ( 1 ) take a string, let us say ten yards long. This
wili be your basic measlrrement. ( 2 ) Then with four
posts mark a square on the ground, ics side being the

length of your string. It will eventually be the cross-

ing between your nave and transept. ( 3 ) Add to the

north, south and east an equal square giving you the

transept arms and the presbytery. (4) Add four
squares to the west and you will arrive at the western
wall of the church where you may put the entrance.
(5) Take haif of your original measure (five yards)

and make a square comprising a quarter of the sur-

face of your original square. Add ryo squares each

frmm tun
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"Decad,enr" aault decorat.ion from Bebenbausen, Germany
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ar the eastern limits of your transept arms. These will
be your side chapels. t 6 t Add eigl.rt small squares

along each side of the na.,'c.

Your plan is now laid out. You will arrive at the

elevation proceeding the following u'ay: (7) Your
original rreasure (ten yards) will give you the height
of the side aisles and eastern chapels. (8) Double
the width of your nave and you will define its height
(cwenty yards). (9) Lower the presbytery one-third
of the nave height. ( 10) $7ork on the details taking
care that the windows be not too tall, for they would
cool your building in a northern climate or brighten
it too much in the south. ( 11) As for the vaults

you divide your first measure into three equal parts.

At the points thereby gained fix two strings of two-

thirds the length of your basic measure. Take then-r

up and see that the masonry of your vault follows

their curve. The meeting of the strings will give yoLr

rhe crown of the vault and will define the level of the

roof. Your building now is completed.

Looking at it you will realize that by using your basic

measure four times in your elevation you can in-
scribe it into a square. According to the ancients the

square is the most perfect form after the circle. In-
dependent of the world it rests motionless within
itself and thus incorporared into the church syrnbol-

izes your readiness for contemplation and intro-
specrion.

The triumph of f ancif ul art

11i7: in special cases the founder of the abbey may

be buried in the church. The siab may show l.ris fea-

tures in incised lines only.

1185: A shrine for relics may be used.

1213: Christ may be painted on the altar cross.

Ornate pavements are to be removed.

1217: Donors may be buried in the cloister. Sculp-

tural representation should be avoided.

1218: Curious pavements and complex wall decora-

tions have to be removed.

1240: Abbeys taken over by the order may keep their
stained glass. Pavements with figures have to be re-

moved. Figural wall decoration has to be whitewashed.

Offenders will be severely punished.

1242: Because of high winds the abbey of Valloires
is allowed a stone tower.

1256: Wall decorations including figures and ornate
pavements have to be removed.

Perrpect.t 6 The Yale Architectural lottrnal

L2-/4: Stone towers in stormy climates are allowed.

Shortly thereafter: Brother George frorr-r Saiem has

becorne a famous builder of towc-rs.

C rrtt clr.;iort.r

The simple and standardized solution for the Cister-

cian oratory including the rectilinear chevet was drop-

ped shortly after the end of the twelfth cenrury. It was

replaced by the more fashionable Gothic scyle with its
wide semicircular ambulatory crowned by complex

vaults. Illustration No. 13 shows in the first column

churches built under the supervision of Sr. Bernard,

while the two coiumns on the righr show the increas-

ing importance of Gothic solutions in a series of
chevets planned after his death in 1153.

However, decoration was still banned. Laws issued

by the General Chapter disclose the dramatic fight
against what the first Cistercians would have called

rhe bric-a-brac cluttering the parish churches and

carhedrals. Towards the end of the twelfth century

figural art began to appear in the cloisrers of the

order. The most interesting conclusion lies in the
fact that, in a system which had the enthusiastic sup-

port of a great number of people from all the classes

and which was not only making laws concerning
construcrion but was also able to enforce them
speedily, the purist trend did not survive the third
generation. The human craving for new forms, for
statues, paintings and for decoration overcame even

the vow of obedience and the threat of punishment.
The great achievement of Cistercian architecture was

to purify the overladen forms of late Romanesque

art, to prepare the world for the ernergence of a new
architecmral vocabulary. The bareness of their blank
churches then was swepr away by the fashionable and

powerful formulas. The weightlessly rising cage of
stone would suit romantic mysricism much better.
The true mystic, a man lonely and able to build his
own resplendenr Heavenly Jerusalem, had lost out
to the petty mystic.
The lesson learned frorn this is older than the twelfth
cenrury. It tells of human weakness in general and

more specifically the weakness for ever present Vic-
torian trappings 

- 
syrnbois of coziness. It also tells

of a rnild forrn of cowardice and lack of spiritual
courage. For 

- 
though it is big enough for two 

-nobody will contest that it takes courage to make
love in a Mies van der Rohe chair placed in the
middle of a room whose walls are of glareproof glass.

7S



HADRIAN'S VILLA Charles IY, Moore

Tbe Serapeion from lbe rear, thowing the eleaated, lt)atet counes
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Enuance to Hadrian's Villa at Tivoli is usually made
against a strezrm of tourists pouring out looking very
hot (if it's the season) and very tired (always) mut-
tering, if they still have the srrength, about how
stupefyingly big it all was. It turns ouq a few hun-
dred yards later, thar they were right; for sheer
exhausting exrent, reodered infinite by the blazing
sun, the place has no peer. And yet architects flock
to it, fascinated. This accounr is meant to examine
what we see there, or perhaps what we think we see,
in areas whose ruin is neady complete, in order to
try to find our why the villa has the meaning it has
for us as twentieth-century architects. This is not
meant to be an historical account; but one personaliry
so dominates the place, and so affects our reaction to
it, that any accounr must sratt with him. The Villa
still is very much Hadrian's.
A classmate of mine whose experiences I found awe-
some once noted that he was revolted by perversions
to which he was not addicted. Similarly, we are likely
to be fascinated when someone else's vagaries coin-
cide with our own, however repellent they seem.
Ancient Romans are forever trotted out as worthy
of our attention because they were, for ancients, so
incredibly American. What's worse, rhe comparison
seems to hold up in detail to a point which encour-
ages us to extend it even farrher. Hadrian met with
the Parthian king in a successful atrempr to averr a

war in an atmosphere which has a remarkably twen-
tieth-century air; and even a comparison between
Hadrian and his villa and Thomas Jefierson and his
may not prove too far-fetched, though Hadrian, ro
be sute, is something of an enigma. He has the repu-
tation of having been a splendid sort for a Roman
emperor, able and efficient, in possession of most of
the qualities valued by nineteenth-century members
of the British Liberal Parry; but we also hear that
he was especially interested in having himself wor-
shiped as a deiry (not very good form) and that
his efforts to rhis end were remarkably successful in
the eastern porrions of his empire. His zeal, roo, ro
deify his favorite Antinous after that young man
had evaded the problems of aging by drowning in
the Nile would strike us as even worse form in a

Victorian. But the size of his underrakings, the avidity
of his search for culture, and the gold-plated quality
of his success at finding ir are nothing short of Texan.
And the sheer endlessness of his consrruciorr at Tivoli
outdistances Versailles (which was, afrer all, based on
a faiiy simple idea) and competes with the scale of

Pertpecta 6 The Yale Architectural lournal

the twentieth cenrury. The G. M. Technical Center
will be equally exhausting ro walk zunoog the ruins of,
though very probably not nearly so much fun.
Hadrian's entry in the megalomania division, though,
since it bears so heavily rhe stamp of one man, seems
to come much closer to the edge of madness. It is the
producr, as Eleanor Clark pointed out, of a ctaze to
build, very like those oineteenth-century follies in
the United States whose owners, obeying only the
dictates of some irresistible inner urge, added crazily,
continually ro them, and v/ere generally stopped only
by death. But this is not crazy in quite the same way,
because this is often beautiful. It is perhaps much
more parallel with Thomas Jefierson's efiorts . at
Monticello, the work of a man moved .to establish
himself firmly on a piece of land, and to reaffirm the
establishment constantly by building there, while his
duties and his interests kept him far abroad. For
Hadrian's conduct of his office, rather like John
Foster Dulles', was based on travel. He strengthened
the Roman Empire by traveling through it, and
formed his own character aloog the way. He had been
born in Spain, but Athens was said to be his favorite
place, and the art of Greece, some of it already over
five cenruries old, his ideal, though he collected art
from Egypt and the east, and many orher places too,
and seems to have found the vaguely oriental charms
of a Bithynian more to his taste than whatever Greek
talent was available.
Indeed, the most striking point of rapport between
Hadrian and ourselves is this eclecticism. Eclectic has
been a dirty word for most of the twentieth cenrury
and it is very recently, if yet, rhat most modern
architects have been willing to drop the pretense that
their work springs to life full blown from the prob-
lem and their uninfluenced imaginarions, or that it
is the product of a new tradition, a rwenrieth-cenrury
version of a medieval craft. A medieval craftsman
could work within his tradition, developing ir, un_
mindful of the work of other times and orher places.
A Renaissance man could form his images from
Roman antiquity as well as from the local tadirion;
and nineteenrh-cenrury designers succumbed to the
lure of a vaiety of rediscovered manners of building,
which they sought to reproduce. But Hadrian was in
another boat, very like our own. n7e are treated,
every rime we sit in a subway car arrd look at the ads
above the windows, to maybe thirty difierent kinds
of apgteal - from abstractions in the manner of
Mondrian on behalf of a bank through figures shaped

17
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Pbotograph of Mod,el: Vieut toward,s Canopus

like Life Savers or cigarettes to a delicate line, vaguely

Botticellian, which outlines a lady left clean and deli-

cate by the right kind of shampoo 
- 

and what is

more, we respond to all of them. Books afid rtaga'
zines, movies, television, and easy travel flood our
mind's eyes with an incredible arruy of things. We
could not shut them out, even if we wanted to, nor

can we pick among them. Instead we have to trans-

form them in our visions, absorb them into our

whole selves, and then create, not from a fragment
of our experience, but from the whole thing. It is

Hadrian's triumph that he did just this. He created

at Tivoli, his biographer Spartian says, representations

of celebrated buildings and localities which had im-
pressed him on his extensive travels; but he did not
reproduce them into a Disneyland of exotic forms.

He transformed them. Not only are they all Roman;

they are a whole new kind of Roman style, less Greek,

if anything, than what had gone on in Rome before.

The orders and the marble revetments, to be sure,

which were once applied to portions of the masonry

forms are gone now, but they could never have been

the whole show: there is too much excitement in the

masonry forms themselves, in walls and vaults and

especially in domes, and in sPaces that must once

have been domed. Behind it all 
- 

and once again

we are looking at ourselves 
- 

is the search for order

in geometry. Circles and squares and a riot of com-

binations of the two are the ordering devices which

bring unity and continuity to the vast establishment.

They are additive, though, as we would expect from
a complex that was, for the few years of its building,
constaotly and obsessively added onto. It is not the

sort of place which insists, for its beaury, that nothing

could be added or nothing taken away. That sort

would have been done in by several centuries of use

as a quarry. But it is not, on the other hand, as far

as we can tell, the sort of place subtly keyed to the

varied dictates of function. Countless hours have been

whiled away by archaeologists assigning uses to the

spaces, and guessing what specific exotic locale they

were meant to recreate, but the archaeologists cannot

agree, because the sPaces are oot thus specific. To
take the terms from Louis Kahn, the villa is a realm

of spaces, designed as sPaces, domed and colonnaded,

and made to evoke their use. The use, to take it from
E. Baldwin Smith, would have been for the solemn

palace ceremonies based on those of the Hellenistic

18
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east which deified Hadrian, in the setting of the royal
symbolism of the colonnade, the divine and celestial
symbolism of the dome, and ( I suspecr ) the fertiliry
symbolism of flowing water. Professor Smith, who
must often have been at Tivoli under the sun of noon
opined rhat "withour rhe solemn formalicies of a
court ritual, which presented him as a manifest god,
his archirecrural creations at Tivoli would have been
as empty, meaningless, and tiresome to him as rhey
are to rhe casual visitor who wanders aimlessly from
one unused structure to another."
To animate rhe spaces beyond what we can see roday,
or perhaps beyond what we can even imagine, would
have been the rush and the splash of flowing water,
which was everywhere. Ir is possible to trace its
presence, but almost impossible even to surmise what
special delights each fountain offered. Did some of
them bubble, or jet up ro support balls and dancing
objects in the air, or splash in pretty rivulets, and did
some quietly moisten mosaics, or lie still and mysteri_
ous, in deep pools? Scholars have noted rhat a recur-
rent feaure of the villa would have been long vistas
down srraighr axes, along which there would have
been alternate pools of light and shade, so thar mov-

ing from one area ro anorher would begin to be an
ordered experience in time. The sight and sound of
the warer, and its flow, must have contributed eveo
more ro this processional qualiry, toward bringing
some coherence inro the passage from space ro space.
This coherence now, in the passage among the ruins
is, of all qualiries, the mosr elusive.
The sire for Hadrian's Villa in the foothills at the
edge of the Roman campagna raised an immediate
quesrion: why would a man with an empire to choose
a site from have picked this one? Jefferson chose for
Monticello a hilltop which commanded the widest
and most beautiful prospecr he knew. The views from
the town of Tivoli, nor far up behind Hadrian,s villa
are magniEcenr, rhe wearher is better, and surely rhe
site was available ro rhe emperor. Hadrian's view of
the campagna does nor exreod quire so far as Rome,
and is, wharever the enthusiasts wrire, totally unre-
markable, while the "Vale of Tempe" which lies be-
tween rhe villa and the mountains behind it has been
accurately described as a gulch. The gulch owes even
its present size, it turns out, to excavation made there
for material during the consrrucrion of the villa. The
Touring Club Italiano's guide suggesrs, without con_
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Viett toutard,s Canoptts and. Serapeion

viction, that the unimpressive site was selected be-

cause the ProPerty belonged to Sabina, the wife who

played such a negligible (or negative) part, in Had-

rian's life. That seems little enough reason, but then

there was little enough reason for all the fuss over the

Bithynian shepherd boy Antinous, who was bland

and pudgy, sulky, and very probably quite brainless.

It was the Emperor's energies that turned him into a

deity. Perhaps it does not force the issue too hard to

suggest that the site below Tivoli was as tractable as

Antinous, capable of being molded to the EmPeror's

design, something faidy positive to start from but

capable of being, in the end, swallowed up into the

grand scheme. For here narure is dominated by

geometry, more even than at Versailles. At Versailles

a system of axes imposes a formal order on the

grounds, but at Hadrian's villa there are no grounds,

only the architecture which contains it all and in-
cludes spaces roofed and unroofed, open to the out-

side and enclosed.

The mound which this architecture occupies, and

must once have come close to superseding, runs

roughly north and south for almost a mile, though it
seems Ionger, and is about a third that wide. To the

east, beyond the so-called "Vale of Tempe" lie the

Sabine mountains; to the west stretches the flat

Roman camPagna, visible almost, but not quite, to
Rome, which is fifteen miles away. The villa wrapped

around the north, west, and south sides of the mound,

cut well below its surface in places, especially at the

Canopus and the Inferi, and extended well out past

it at other places, notably the Poikele. There, espe-

cially, the hill has been superseded by a multi-storied

wall filled with cubicles for guards or slaves, which

retains a vast earth terrace at a dizzy height above the

slope, a lovers' leap, as someone has called ic, shored

up on slave quarters. It all seems frightfully undemo-

cratic, a, horror, mitigated for us, perhaps, because

Jefferson did exactly the same thing on a much

smaller scale at Monticello, where a semi-underground

level of service rooms builds up the top of his hill,
and makes a base for the geometry of the pavilions

he places above. At Tivoli, it occurs, as it does per-

haps even more powerfully on the arcades which

form the face of the Palatine hill above the Roman

Forum, that the scale of natural formations and of

man-made structures coincides, so that the hills be-

come in a sense man-made, and the structures take
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Die ,Piazza d'oro. Plan I :300

Plan of Piazza d.'Oro (H. Kahlerl

on the qualiry of a narural formation. Farther on rop
of Hadrian's hill, more such merging of scales takes
place. A valley was dug for rhe Canopus, and a ravine
hewn in the rock, supposedly for rhe River Sryx, was
connected with a set of subterranean passages.

Natural formations become almosr indisringuishable
from man-made ones, but the control is in a man's
hands (though proper Roman usage, and cerraioly
his own wish, might require us to call God's hands
the conmols of the deified Hadrian).
The foregoing might be regarded as remarks made
enroure ro rhe sire (alrhough the ride is scarcely that
long) so that the flexr srep is to examine rhe sire
itself, fragment (as is inevitable) by fragment. A
plan of the whole is not so helpful as we could hope,
since it can suggest neither the original scheme,
which would have been much less random than what
happens ro have survived, nor the quality of the ruins,
which are much more picturesquely verrical than
their incredible horizontal extent would lead us to
suppose. Much of the excitement of the spaces, in
fact, comes from slight changes of level between
them. The plan is but remotely suggesrive, too, of the
play of light and shade, of covered area and open,

of hall, portico, and peristyle, which would once have

been an important part of the experience of being
in the palace, oor can it any more follow the water
courses which might have brought another kind of
order to movemenr through the complex. The plan
does suggest how big it all is (though there are many
rnore buildings off the plan), how strong the geometrv
of the individual pieces is, and how axial organiza-
tions form. Notice especially the one from the Poikele
through the Canopus, reinforced by later excavarions

there, and the one into and through the Piazza d'Oro,
on the eastern side of the villa.
Some areas are named on rhe plan, but this is in most
cases for convenience only, and to commemorate the
endless effort of archaeologists to find places in the
ruins to accord wirh the description of Hadrian's
biographer Spartian, who related how the emperor
"created in his villa at Tivoli a marvel of architecture
and landscape-gardening; to its difierenr parts he as-

signed the names of celebrated buildings and localities,
such as the Lyceum, the Academy, the Prytaneum, the
Canopus, the Stoa Poikele, and Tempe, while in order
that nothing should be v/anring he even consrructd a

representatioo of Tartarus." A few places, especially
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Large Batbs

Canopus aod the Stoa Poikele, are cler enough. The
rest of the names at least facilitate discussion, and
recall how well these spaces defy labeling.
The modern enuance to the area is from the north,
toward the Poikele. The ancient approach, supposed
to have been between the Poikele and the Canopus
is the most satisfying place ro imagine entering the
villa itself, since the approach would have ro pass

under the huge retaining walls stuffed with rooms
(the Hundred Chambers) which support the Poikele
high above the slope of the hill, and entrance is into
a vestibule big enough to celebrate the Advent of the
deified emperor, with a portico and a semicircular
apse forcing the juxtaposition of a square and a circle,
to set a theme around whose recurrence the geometry
of the whole villa is organized.
Right from the vestibule, along rhe one long axis of
the complex, lies Canopus. The axis followed to the
left would lead to the Poikele. And just across rhe
axis, ro the left and right lie rwo baths, variously
labelled "men's" and "women's," or "summer" and
"winter," or "large" and "small." One of Piranesi's
Ved,ute d,i Roma, of the larger baths, comes as close
as any one drawing can ro showing the excitement
that attended the uanslation of Hadrian's rwo-dimen-
sional circles and squares into a three-dimensional
piling up of vaults and domes. Piranesi's splendid
foliage creeping over rhe bared masonry doubtless
pleases us more than the sumptuous materials that
would once have covered the surfaces, alrhough this
is the area where some srucco decoration does sur-
vive, and it is very fine. During the century and a
half which preceded Hadrian the Romans had fallen
into the habit of hanging their structures with fancy-

Hall of the Doric Pillars

dress systems of columnar decorations, generaliy banai
enough, and very nineteenth-century; poor Hadrian
seems to have had even rhe same crosses to bear that
we do, furnished by the taste of his predecessors.

Pretty clearly, though, in such a place as rhese large
baths, no cosmetic application could veil the clarity
and strength of the arched and vaulted forms. The

frigidariunt. was covered, over its square center sec-

tion, with a cross vault, and was elongated north and
souch with barrel-vaulted secrions. North of rhis ex-
tends a semicircular apse rhe full width of the room.
Niches in the walls of the apse held fountains. To
the east, the frigid.ariant. was extended by a rec-
tangular swimming pool, with fountains, and to rhe
west is a circular calclariunt., whose diameter equals
the dian:reter of the semicircular apse, or the side of
the square high vaulted area of the fri.gid,ariunt, Open-
ing from both the t'ri4idarium and the caldarium. is
a square tepid.arium, of the same dimensions, its roof
essenrially a barrel vault. South of the lrigidarium
opens another square of the same dimensions, this
one cross-vaulted. All this is very simple geomerry 

-the circle, the square, anorher square differenrly
vaulted, then a big room roofed as a square and half
a circle, but with its space further extended in three
directions 

- but it is a geometry rhat is immensely
effective, capable of containing without dissolution
huge quantities of bejewelled and polychromed jazz.

To judge from the quantities of objets d,art fotnd
here and mercifully spirited away, it musr have had
its hands full, even so.

The small baths don't have so much ruined grandeur,
but their plan is intriguing ro uace. The shapes are
not quite so simple, and run to rectangles with con-
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Poikele wall and, Aprc of tbe "Hall of Pb'i.lotopbers"

Vestibale of tbe Piazza d.'Oro

vex ends. The tepidarium was such a shape; from it
opens a circular caldarium, entered from an octagonal

hall whose alternate faces curve into the space. From

it a small room of the characteristic rectangular shape

with concave ends leads to a much larger room of
the same shape, extended at its sides into wings
which in plan are deepended semicircles.

The small baths, built along an axis established by

the part of the retaining wall which holds the Hun-
dred Chambers and which includes the larger baths,

the vestibule, and Canopus, afe distorted at their
north end to pick up a new direction, on which the

stadium, the cryptoporticus, the Poikele, and the

buildiogs between them are laid out. All this, of
course, is to make the villa 6t around the brow of its
hill, as Frank Lloyd NTright disclosed that a villa
should; but on a scale as vast as this, the clanging
together of geometries, at least on the plan, is a

srrange thing to see.

The space referred to as a cryptoPorticus on oldet

maps has a raised pool restored in its center, with a

double portico around. The pool is the size and shape

of a good sized American swimming Pool, and as

appealing in the heat, but it is not sunken testfully

into the ground. It is raised, so that the water seems

to hang there in the middle of the court. Low around

the outside, giving the weight it all needs, is the

cryptoporticus, with openings looking out toward the

pool, and on top of this are set up some columns

from the high upper portico, which manage to create

a really outsized Texan look. After this the Hall of
the Doric Pillars nearby, with (probably) no v/ater

ever, and with a few rectangular Doric Pillars, free-

standing, seems chaste, and tefreshingly clean-cut,

although it is self-consciously archaic. It is neither

really Greek nor modern (second century) Roman,

and has whatever mixture of virtues we might be

able to attribute to a white clapboarded "colonial"

church in one of the flashier reaches of Dallas or

Beverly Hills.
All this is several hundred yards from the Poikele,

for which the change in geometry at the little baths

had prepared us, and to which we should return, past

a long narrow space below t!r,e cryproporticus, whose

shape suggests that it was once a stadium, and past

a structure where we can trace in plan a system of

half-circles around a square.

The Poikele is a huge colonnade, 130 feet by 750, sug-

gested, we are told, by the Stoa Poikele, or painted

porch, at Athens. In spite of the general agreement

about its name, it is hard to understand on archi-
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tectural grounds. The orientation, as we've seen, of
this part of the villa has been shifted from that of
Canopus and the baths, in response ro the curve of
the hill. Now this grear field, perfectly level, leaves
the hill, and soars to rhe wesr our over the valley,
retained high above rhe slope by the Hundred Cham-
bers. The magnitude of all this undertaking is hard
to realize from on top, and of course the need for a

vast flar field right ar rhis point is lost on us, rhough
the power that comes from rhe simple geomerric
form is not. The shape, the same kind of rectangle
with concave ends that we saw in the smaller baths
is echoed by a large pool in the center. Around that,
some say, would have been a hippodrome, or, as ir
has been hypothetically restored, a garden. Around
that is supposed to have been a kind of cloister,
which would be less moving than the fragment left
standing along the nofth side of the field: a great
wall,250 yards long and almost 10 yards high, which
runs almost due east and wesr, so rhar the south side
is in sun, and along the north is shade. The simple
sffeogth of this srarement - a long slab surrounded
by space, which divides sun from shade - amasses
a grandeur which, in its ruined state, is more than
just Roman.
At the easr end of this great wall, past the Hall of
the Philosophers, a rectangle with a semicircular apse
and seven niches for starues, is the circula r arca that
makes a pivot point oo the plan and is, more than
any orher single place, the focus and the heart of the
villa. It is called the Maritime Theater, or the Nara-
torium, but neither of these names makes any sense.
It is a round island, surrounded by a moar which is
surrounded with a colonnade, which in turn is backed
by a circular wall. In Hadrian's time, the Island was
reached only by two retractable bridges. As we've
seen, in the villa water was used everywhere, crearing
with its flow an image of disrance, crearing, especially
in some of the sections cut inro the hill, an image of
immersion, but here in this round place the water
is made to creare the image of an island, with all the
sense of wirhdrawal and independence rhar an island
implies. Here in this vast jungle of ruins is an invio-
late place, a perfect circle surrounded by water, with
a stronger sense of place than anywhere else in the
world. Gertrude Stein said of Oakland, California,
that "there's no there there." This island has, above
all things, rhere.

On the island are incredibly small rooms, and in the
center of it all is a tiny atrium, square with concave
sides, which musr have held a fountain, a source of

Perspecta 6 Tbe Yale Architectural lournal

actlve lnovlng warer which would have lost itself in
the still waters of the moat around. \fhat wenr on
in the rooms is anybody's guess) bur it was surely
something very special.
The concenrric circles of island, moat, and colonnade
make what seems like a pivor poinr in the plan, but
two affairs called iibraries invite a set of spatial prob-
lems by conrinuing the direction of some srrucrures
south of the island inro an area where everyrhing is
oriented in a new direction, along rhe norrheasr slope
of the hill, facing the "Vale of Tempe." This is the
area of rhe Imperial Palace, so caiied, with large
numbers of buildings and courts, which were once,
it appears, particularly lushly appointed, and where
the arrangemenr seems especialiy folnal. The pres-
ence there of a couple of major buildings heading in
another direcrion is pamicularly surprising, br-rt they
are at the edge of rhe hill, and have fallen into ruin
in a highly picturesque way. The importance they
gain because of their odd direction and the skill with
which rhey have been 6tted into tire resr are both
remarkable. The whole vilia de6es understanding as

a place where people rnight iive, and these Libraries,
Latin and Greek, seem best to be suited for that, since
they have at least some privacy. The Ospidale, which
occupy the adjacent side of tl.re recrangular courtyard
against which the Libraries are wedged, are shown
as guesr rooms, but it would take a peculiarly eccen-
tric Texan to stuff his guests into cubby-holes like
this, even though warer channels there suggesr heaven
knows what sort of hidden delights.
( This is perhaps the tirne to point out that the hid-
den delights in all this mass of masonry have been
poked arnong not only with the arctraeological skill
that we would expect by now, bur with skill and
verve ancl high excitement by Eleanor Clark, in Rome
ancl a Villa and Marguerite Yourcenar, in Haclrian's
Memoirs. Their own nronuments are nor to be sliced
into, but musr be raken on ail ar once, like Hadrian's.
Their fantasies, hower.er, rrs well as tl.reir insighrs, have
become, as Piranesi's did earlier, a pan of the place,
in the vi,ay that more recent residences gain fame for
the guests they have shelrered. So their specularions
appear here. )

On past endless rooms of the Imperial palace, pasr
the Hall of the Doric Pillars, lies the piazza d'Orc,
so grandly named because the objects taken from here
have been even more sumptuous than the ones from
anywhere eise. The Piazza irself is a rectangle, whose
6tl columns were alternately of Oriental granite and
cippolino. It is entered through the center of one
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short side via a vestibule which is octagonal, with

alternate sides concave, so that it looks in plan like a

square with rounded corners, which would have had

a domical vault, for the celestial implications of the

ceremonies when the deifred emPeror arived here.

Flanking the vestibule, opening into the Piazza, are

square vaulted spaces, small, with half-circular niches.

On one of the long sides of the Piazza, facing north-

east, a half-round area faces the Vale of Tempe, but

opposite the vestibule lies what must have been a

space reserved for the most elevating ceremonies. In

plan it is a large octaSon, with sides alternately con-

cave and convex, not walled, but suggested by arcades,

as San Vitale in Ravenna was to have its form sug-

gested four centuries later. On the coocave sides,

splayed rectangles helped fill a square. On the side

opposite the entrance, which was convex, the form

v/as echoed by an apsidal wall concentric with the

convex arcade bordering the octaSon. The two re-

maining sides, at right angles to the entrance and the

apse gave onto rectangles whose ends were concave.

These rectangles had no walls, but only arcades into

still other sPaces. It is the BaroqueJike summation

of the simpler geometries of the square and circle

which the whole villa has developed. And it was

alive with water, flowing from everywhere. The water

used in the rest of the villa and the geometry of the

rest of the villa must here have reached a ceremonial

crescendo, though at the center of everything, hun-

dreds of yards away, lies the island.

The Piazza d'Oro lies at the end of the Imperial

Palace portion of the villa, so that past it to the south

and east lies the brow of the hill itself' Our steps

retraced toward the vestibule and the baths, where
q,e started our tour, might well take us Past a

nymphaeum, and exedra with a fountain, a set of

cubicles called a barracks, and a grander set, behind

rhe great baths, called a praetorium. From the vesribule

and baths to the south, along the great axis we pre-

viously followed north, lies the Valley of Canopus,

artificially cut into the rufa rock of the hill. This is

one part of the villa whose special affinities are in

litde doubt. "Canopus," according to Strabo, "is a

town 120 stadia from Alexandria . . containing o

highly revered temple of Serapis . . . Troops of pil-
grims descend the canal from Alexandria to celebrate

rhe festivals of this goddess. The neighborhood of the

temple swarms day and night with men and women,

who spend the time in their boats dancing and sing-

ing with the most unbridled merriment, or find

accommodation in the town of Canopus and there

prosecute their orgies." Hadrian's Canopus, too, has

cubicles along the sides of the valley and a temple

of Serapis at the end of a panel of water. The area

furnished quantities of Egyptian works of art, now

mostly in the Vatican, which made more positive its

identification; but perhaps the most surprising thing

about the valley now is how Roman it all is. The
"canal," recently restored and filled with water, is not

really a ctrral at all ( and Hadrian could certainly have

afforded a canal if he had wanted it, if need be with
water running uphill). It is a pool, in one of the

characteristic shapes of the villa, a rectangle with

convex end. At its north end a colonnade with archi-

rave alternately flat and arched has now been re-

stored - a form new even to Rome, and unheard

of in Egypt. Opposite it the temple took on an even

more remarkable form, a melon-domed circle sliced

off at the front with a Plane which would have pro-

duced an arched opening divided with columns. From

behind the circular sPace came a tunnel, alternately

roofed and unroofed (therefore light and dark),

through which a major source of water flowed and

splashed in fountains, in the tunnel, in the niches of

the domed temple, and in front of it, toward the pool.

Only the rear half of the dome exists now as it did

in Piranesi's time, made of concave segments as some

domes were to be in Byzantium much later. The look

here is forward, not back. The festivals in this Cano-

pus were said to copy Egyptian ones, and they may

have, but neither the building forms nor the plans

were coPies of anYthing.

The rest of the Villa, to the south, looks fascinating

in the books, with a ravine cut into the rock in order

ro recall, it is said, the River Sryx, and mysterious

underground Passages connecting it with other under-

ground phenomena, including one named aftet Tat-

tarus. Then there are other ruins, the Academy, the

Odeon, the Lyceum. The Academy, or Small Palace,

especially, has a fascinating plan, squares and circle

and a portico, with a main space made of circles in-

tersecting the sides of a square, with round-ended

rooms to fiIl out the corners. But they are private

properry and not part of a visit, and anyway there

has already been, on even the coolest days, enough.

The row of eighteenth-cenrury cyPresses that leads

away from the hill is beautiful, its shade is deliciously

cool, and we will want tefreshment. \7e will probably

not remember to look back. It will be later, when we

need refreshment of another sort, that we will want

to look again at the whole hill made over, devoted to

the primacy of forms and a serious game of space,

^ gafie based on the subtlest Permutations of the

possibilities inherent in a circle and a square, and

transforming with a circle and a square the obiects

and impressions of a whole world.
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The Oeavre Complete de 1910-1929 of Le Corbusier
and Pierre Jeanneret makes no mearion of tbe work
of Charles-Edouard, Jeanneret. lVben one consid,ers

tbat tlte adaent of the period,ical L'Esprit Nouveau 1

in 1920 metamorphosized. the yoang arcbitect Cbarles-

Ed.oaa.rd, Jeanneret into tbe penonage ol Le Corbusier,
,be omission becomq und,erttand.able, This omission,
not to say tupprertion, of Le Corbusier's pre-Le

Corbusier work bas by nou become so nearly com-
plete that tbe build.i.ngs tltemselaet haue abnost
ceased, to exist, the one exception being the Villa
in La Chaux-d.e-Fond.s (tbe birthplace and early
bome ol Le Corbutier) of 1915 uhicb it illatrated.
in Towards a New Architecrure. 2

As tbe following photograpbs sbout, seaeral build,ingt
by tbe young Cbarles-Ed.ouard leanneret suntiae in
excellent cond,ition.

1t/. l. c.

1. L'Etpri.t Nout,eau, Editors G. Cr6s et Cie., Paris
1920-1925

2. Le Corbusier: Touard.r a New Architecture
Published as Vers Une Architectrre
Editions G. Cr6s et Cie., Paris 7921

Plates 1, 2, and 3
Tl:e "Vi.lla Faat're," Le Locle (near La Chaux-de-
Fonds) Le Corbusier has said I that the house which
he designed at the head of a group of students at
the L'Ecole D'Art de La Chaux-de-Fonds for his
master L'Epplatenier had. "gables, balconies, and
carved crows." Mr. Henry-Russell Hitchcock dates
this building ar 1901. r
i. Geoffrey T. Hellman: Profiles: Fronr. lli/ithin to

Witbout
The Neu Yorker, April 26 and May 1, 1947

2. Henry-Russell Hitchcock: The Euolution ol
Wright, Mies and. Le Corbutier

Perspecta One, Stmmer; 1912
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Perspecta 6 The Yale Architectural Journal

Platet 4 and. 5

Tbe "Villa Cornil'', La Cl:aux-cle-Fonds
To quote Mr. Henry-Russell Hitcl.rcock in Moclern
Architects: I "Yet wl.ren he (Le Corbusier) built a

house for his father in 191i it was still rather in rhe
Swiss tradirion. The wi.rite stucco walls and the
horizontal grouping of rhe windows suggested the
Cirection in which he was moving, as did rhe simple
metal pipe railing."
l. Messers Barr, Hitchcock, Johnson and Mumford:

Mod.ern. Architect.r
The Museum of Modern Art, New York, l9?2

Plate 6

Tbe "Scala" Mouie Theater, La Chaux d,e-Fondl
The attribution of this building to Le Corbusier is
largely by the citizens of La Chaux-de-Fonds. The date
probably falls in the period from 1972-1916
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Plates 7, 8, and. 9

The "Villa Schwob" at La Chaax'd,e'Fonds

Tl-ris is the building illustrated in Toward.s a Netu

Architectare 1 and dated there at 1916. A plan and

elevation of this building aPPears in Mr. Hitchcock's

article in Perspecta One.)
See also C. Rowe: Mannerism and, Mod'ern Arcbitec-

ture
The Arcbitectaral Reaiew, May 1950

1. Le Corbusier
2. Hitchcock
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SOME ASPECTS OF JAPANESE ARCHITECTURE

IYalter Dodd Raruberg

Sand. gard,en,

Tofukuji., Kyoto

Japanese architecture is in many respecrs a partial
and limited endeavor. It is almost entirely one of post
and beam wood construction, making little use struc-
turally of metal or stone. ril7ood is used almosr ex-
clusively, despite the fact that srone suitable for build-
ing is plentiful in Japan, and is lavishly and know-
ingly used in the construction of freestanding walls,
paths, roadways, platforms, and stairs. Even those
materials used non-srucrurally to finish roofs, in-
teriors, exterior walls, floors, and ceilings are few in
kind. Clay tile, HINOKI bark, and straw are used on

Japanese roofs. \7alls and sliding doors are made of
wood, plaster on bamboo lath, and paper. Ceilings
are of wood, and floors, when not of wood, are of
straw mat, TATAMI, or bamboo. The limitadon to
wood construction can, of course, be attributed to
the Japanese archirect's concern for building in a

country much visited by earrhquakes. One mighr well
feel, however, rhat srone is eschewed for aesthetic
reasons as well. Traditional adherence to inherired
technique and the material poverry of the islands
might explain rhe use of so few secondary building
materials. Those that are used, however, appear to
be carefully selected for certain natural qualities
of harmonious color and rexrure. One can but feel
that such economy of means is also in large measure
highly intentional.
However the material vocabulary of rhe Japanese
architect comes to be so limited, its paucity pro-
foundly affects the architectural possibilities of his
work. There is in it, for instance, very little occasion
for the creation and manipulation of mass, and in rhe
absence of mass little possibility of sculptural plas-
ticity.

\7ood post and beam consrrucrion, furrher, limits
very considerably the size of the individual building.
There are, in Japan, temples with columns of enor-
mous size and clear spans of up to 30 feet or more.
It is the rule, however, that the single span is limited
to 12 feet and column size to less than 1 foot diamerer

- 4 inches square is standard in the commoo dwell-
ing. The limited span that wood construction afiords
tends to deprive Japanese architecture of large-scale
volumeuic possibilities. Spaces within the Japanese
building are, of necessiry, small and rarher uniform
in size and shape.

The building types which make up the whole of
Japanese architecrure are by any relative srandard
few in number. Shrines, temples, palaces, farmhouses,
ciry dwellings, and teahouses make up the lor. \7hile
they all have clearly distinguishable stylistic charac-
teristics, rheir program is for the most part remark-
ably similar. The ciry dwelling is, in fact, in many
respects composite of its sacred and rural secular
antecedents and may quire reasonably be considered
to reflect the essential character of Japanese building.
Given such limired vocabulary of srrucrure, material,
and type it is nor at all surprising rhar Japanese archi-
tecture is one of very lirtle basic variety of form.
There are, of course, a half dozen sors of roof shapes.
There are raised floors of varying heights. There are
rwo- and rhree-, as well as single-story buildings. But,
in general, variety of form is confined to the manipu-
Iation of a few basic over-all configurarions and to the
execution of detail.
One would, however, be mistaken to assume from
such evidence of both physical and self-imposed
limitations a narrow range of architectural ambition
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and accomplishment among the Japanese. The accom-
plishment of the Japanese architect is most readily
recognizable in the quality of his craft and in his
deft manipulation of the traditional vocabulary of
architectural forms. The measure of his ambition is
to be cleady read in the large conception and subtle
elaboration of the visual order superimposed on the
structural fabric of the architecrural environmenr.
It is the unusual accomplishment of the Japanese to
have directed a rich capacity for invention almost
exclusively to the refinement of their architecture in
terms of detail and execution. Nothing reflects more
clearly the measure of this capaciry than the tools
and methods of the Japanese carpenter. Planes, chisels,
and saws are numerous in kind and exrraordinary in
configuration. They are clevedy designed to allow
and facilitate the execution of the smallest aod most
irregular work. Joinery is similarly of an unexpectedly

complex character. The standard of craftsmanship
which the Japanese set themselves in building is un-
paralleled in the work of any other people save pos-

sibly in that of the Hellenic Greeks.

Such command of their material as the Japanese
possess is directed to an artifice which endows the
whole of their work with a highly willful character.

The structural fabric of the building is for rhe mosr
part concealed. Exposed beams are spliced and given
concealed support with such artistry that they appear

to accomplish improbable spans. Ceilings are hung
at varying heights so as to give interior spaces pleas-

ing proportions, little dependent on the whole of the

building or on its exterior configuration. The inter-
section between interior wall and hung ceiling is

detailed in such a fashion as to give the ceiling a

The free stand.ing ualls that one rees in Ja|an seem ro

betray in tbeir lorm and use tornetbing ol an artitad.e to

ilone constraction, peculiar to tbe lapanete.Tbe face of

a uall of any beigbt seldom *rikes the ground,. at an

angle of 90o, Some tualls are battered,; otberr cilroe into

the groand. at their bate. The top of tbe uall is rarely

alloued. to d,escribe a line againtt the sky. It it sometimes

roofed witb tile or wood shingle, and, sontetimes planted,

witb treet, busbes, or grair. Japanese walls, tbas, contriue

in some tneaswe to prererae tbe cbaracter of a natural

phenomenon, a cliff or oiltcropping. One rnigbt wntise
tbat stone buill.ings ilt too heaaifu on the ground, and.

make too arrogan, an intra:ion into tbe nataral scene to

mtisly trad,itional. lapanete tensibilitiet. The choice ol
uood. conslruction in lapan rna! on sucb eaiden,ce reaton..

abl,y be assumed, to baae been endorted not onfu by

natural cond.itions, but also by natite sensibilities.

Pertpecta 6 The Yale Architectil.rdl Jountal

weightless floating appearance. Columns are occ^-

sionally eliminated from and often added to rhe
regular syrnmerrical grid in such a way as to relieve
the whole of a compulsive constructivism, of a logic
born only of technique. Joints are cunningly made to
appear effortless and inconsequential. Appreciating
the severe limirations which the Japanese architect
accepts, one can but be astonished at the degree to
which he has been successful in freeing his work of
any attendant sense of uncomfortable constraint.
The artifice which enables in Japanese architecrure
this unexpected freedom of expression has not been
used for the mosr parr, as it well might have been,
for the accomplishment of capricious and arbitrary
effect. Relieving the building of a logic born only
of technique, arrifice serves the crearion within it of
a visual or formal order born rather of deference to
an order inruitively recognized in narure.

The Japanese have been forrunate in rheir geograph-
ical isolation. It has made them heir to a cultural
development exceptional for irs cootinuous, uninter-
rupted character. The rich and continued presence of
the past has made possible in Japan a cultural cohe-
siveness which informs all aspects of life and art.
This presence of the pasr does much, of course, ro
explain the high order of refinement to which the

Japanese have attained in their art and architecture.
In addition, and more significandy, this cultural con-
tinuity has preserved and nourished in the Japanese
a vigorous primitive inruition, which is in them the
source of a sure instinctive recognition of the essenrial
as opposed to rhe trivial in nature and arr. The
special qualiry of Japanese life and art; its unusual
juxtaposition of restraint in economy of means and
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sophistication in carefully contrived effect; its myth-
ical character and preciosiry is largely a function of
the persistence of the archaic in a fully and richly
elaborated culture.

The Japanese have conceived an architecture which,

if more abstract, is no less than painting an image of
narure. The qualities which they seek to realize in
architecture are those which seem essential in nature.

The significant form to which they aspire in building
is analogous to that observable in narure. Persistence

of the archaic complicates and enriches the Japanese
apprehension of the essential in nature, adding to the

measure of beaury a supernatufal measure of the

significant. Ir is a fundamental part of that primitive
intuition which they maintain to sense very strongly

the divine presence in nature. The supernarural is

not in Japan, as it is commonly felt elsewhere, simply
ai a:ua, an added dimension to the whole of nature.

It is seen rather to obtrude insistently in innumerable

individually unique phenomena. KAMI or spirits are

recogn.ized and revered in trees, stones, mountains,

and the sea. 107hile they are felt present in all things,

they are seen to reveal themselves especially and

most signilicantly in extraordinary phenomena:

ancient or unlikely ttees, stones of exceptional size

or configuration.
That intuition which is the origin of the native cult,
directing attention to the parricular and peculiar,

leads the Japanese to recognize a natural order which
is of necessity fragmentary and unsystematic, and

little susceptible to conceptualization. Albeit un-

systematic, and in its workings even mysterious, this

order is nonetheless convincing to the JaPanese. The
significant in nature so apprehended is, in fact, suffi.

cient to dictate, in terms of deference to the divine
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presence in natural phenomena, a srrong and sur-
prisingly precise sense of seemliness and proprietv,
laryely affecting Japanese life and art.
Beaury is, of course, the artisr's usual measure of
merit. The Japanese recognize in narure as well as
the supernatural, the origin and lineaments of beaury.
Beaury is in nature, as is the supernatural, both all-
pervading and specially expressed. KAGAMI, mirrors,
are treasured in shrines as symbols of beauty, reflect-
ing as they do in their face the image of narure.
Narure is in a sense inevitably beautiful, the natural
by definidon beautiful. It is, nevertheless, not equally
so in all its parts.
The Japanese are quick to discern in particular
phenomena a special beaury. Such particular phe-
nomena and the special beauty that is recognized in
them are of two sorts. In sorne, beauty is seen as pef-
fecrion of type and, in orhers, as a properry of acci-
denr. Certain trees and blossoms possess more than
the common measure of beauty and significance.
Cherry, plum, maple, pine, and bamboo, chrysan_
themum, peony, and iris are arnong such favorites.
They are appreciated individually for their special
beauty, being to rhe Japanese eye rhe finest of species,
and further as rypes, being in sum descriptive of the
range of nafural growrh and form.
Trees branch and flowers exfoliate in many but nor
innumerable ways. Among those natural phenomena
which the Japanese especially appreciare are many
which seen-r ro porrray in rheir form the essenrial
alternatives in natural configuration. Taken rogerher
they make a sort of Aristorelian categorization. Famil-
iarity with them endows the observer and the arrist
wirh a kind of predicrive power, a knowledge born
of a quick comprehension of the limits of narure.

Recognirion of rhis sorr of special beauty seems a
part of their concern to know narure's usual way.
The Japanese are quick as well to appreciate and
count especially significanr exceptional phenomena.
They are in fact much preoccupied with aesrheric
qualities which ate in narure, for the mosr pafi,
properties of accident. Among such qualities are
those collectively described as SABI or I7ABI. In
archirecture that which is SABI or \7ABI often
possesses beaury born of age and natural decay. In
man rhe appreciation of such beaury stimulates a
sense of gende melancholy, loneliness, aod acute con-
sciousness of the ephemeral qualiry of life and beaury.
Through erosion, natural discoloration, the scars of
age and weather, trees and stones acquire a grace,
demonstrare a murabiliry born of vulnerability to
natural forces. They are precious, guarding in their
configuration and color the fossil imprint of life.
The Japanese use rhe word IKI to describe other
aesthetically desirable qualities. Its meaning includes
recognition of the delights of the hidden, the parrially
revealed, the unsatisfied and the uffesolved. Mist,
shadow, forest, and thicket please in possessing such
elusive qualities. It is perhaps corollary.to apprecia-
tion of that which is IKI in nanrre ro prize secret
and hidden richness, the persistence of nature,s care-
ful and painstaking design in rhe root buried in rhe
ground, the grain ar the hearr of the tree, the veining
of stone. The Japanese, rhus, find beautv especially
expressed in narure by rhe perfection of rype, by
fragility and mutability, and by concomitanr seem-
ing accidenr and ubiquitous concern.
It has been the large intent of the Japanese architect
to realize in his work such qualities as he has espe-
cially appreciated in narure. The use of natural ma_
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View from Hinomisaki Promontory to Mainland'

Ri.ce pad.d.y, Muroii, Nara

terial 
- 

wood, straw, and stone - 
exposed to the

weather unprotected, and the incorporation within the

architectural whole, even in the interior, of weathered

boards, twisted tree and branch, eroded and moss-

covered stone lend the building qualities of fragility

and mutability. The Japanese gardener prunes and

tortures trees to cultivate in them configuration an-

alogous to that born of age and the severiry of the

elements. Paper doors and split-bamboo curtains

contribute to the Japanese interior a sense of the

half-hidden and partially revealed. Deep eaves and

surrounding verandas keep the interior in darkness

and shadow analogous to that of the forest. The hid-

den richness and ubiquitous concern, which the

Japanese appreciate in nature, they emulate in archi-

tecture with the elaboration of carefully concealed

joinery. It is, however, in an insistent asymmetry and

cultivated microcosm that the Japanese most clearly

demonstrate the large character of their architectural

ambition and accomPlishment.

Such symmetry as exists in nature is largely interior

and discontinuous. Plants show in their growth and

form a certain measure of symmetrical bias. But they

are in their whole configuration and disposition, like

the inanimate in nature, irregular and asymmetric'

The Japanese have been concerned to make the archi'

tectural intrusion into the natural scene ao easy and

gracious one and this concern has done much to pre-

clude the symmetrical organization of buildings' Sym-

metrical arrangement bears very much the stamp of

a human and an intellectual order. It involves an

interruption of the natural pattern and implies man's

intent to improve on nature in terms other than its

own. It insists on man's divine dispensation, his

special place between nature and the gods' Its en-

dorsement seems testimony to the propriety of man's

rude refashioning of the wodd in the image of that

passion for regularity he calls reason. The Japanese

have been much more disposed to defer to nature

rhan to project its improvement in a systematic in-

tellectual manner. They have been more interested

in discovering the order in the face of nature than in

accomplishing an ideal in an imperfect world.

The disposition of Japanese buildings and cities is

a function of such concetn for a deferential intrusion

into the natural scene. The asymmetry which char-

acterizes the Japanese site has in fact rather obviotrs

origin in the character of the Japanese land.

Japan is an island country of many mountains, narrow

r,alleys and broken coastline. There is much insistent

asymmetry inherent in the land itself and in the pat-
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tern of its use. Rice culrure has been rhe dominant
factor determining land use in Japan. It has dictated
the division of the valleys and plains into innumerable
paddies. These paddies recognize in their size and
shape the least irregulariry in the surface of the
ground, and, in so doing, leave an assymetric calli-
graphy inscribed on the land. They follow the valleys
like steps, as they rise into the mountains. As they
must be flooded, they turn rhe flat land into a sea ar
the foot of the mountains. Land suitable for economic
rice cultivation is scarce, a bare three-tenths of the
total land arca. k cannor in general be spared for
other use. Between the rice and the mountains the

Japanese find a narrow place ro build that rural
dwelling which is a narive architecrural protorype.
The site which they choose under the mountains
makes for many architectural limitations. It is closed
behind and of limited extension. It is on broken, if
not rough, terrain. Even buildings which affect large
roofs can counr for little against the mountains. Such
buildings are not lost in insignificance, however, for
the mountains are small. The shape which Japanese
mountains give the land is almost human in scale.
The land, rherefore, does not, perhaps, require such
architecrural order as might be born of symmerry ro
make it comprehensible in scale. Raised floor con-
struction allows the rural dwelling to be built with
deference to rhe surface of the ground, eliminating
any necessiry for large-scale cutting and filling. It
makes the use of an uneven site less awkward, and
simplifies drainage problems. Most significant of all,
however, the raised floor contribures ro rhe develop-
ment of the individual building as an island. Drainage
ditches set buildings, roads, and walks apart in an
analogous but obverse way ro that in which dykes
separate the rice paddies. As islands, buildings, and
other elements of rhe architectural environment are
irregulady disposed and asymmetrically approached,
their disposition as well as their size is such as ro
prevenr their being the basis of an architecrural
order which might become a measure laid on the land.
Urban architecture would, of necessity, imply the im_
position of such an order, and the Japanese have acru-
ally done very little to develop a distinctive urban
architecrure. The city dwelling differs in few funda-
mentals from its rural antecedent and contemporary.
The vast majority of small towns conform in plan
to the asymmetric and somewhat accidental disposi-
tion of the rural village. A number dating from feudal
times are consciously organized only in that they are
clustered about great castles. Edo or Tokyo, though
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much larger than the resr, is typical of these. Only
the capials at Nara and Kyoto ate in fact laid out as

cities, and symmetrically. They were built on rela-
tively flat ground and, ro conform to Chinese prece-
dent, on a recrangular grid. The eadiest capirals built
in the viciniry of Nara escaped the finality of such
symmetrical order by being removed and rebuilt for
each successive imperial reign. Those that became
relatively permanenr ar Nara and later at Kyoto grew
less insistently symmetrical with time. If the sym-
meuical character of the ciry plan was by-and-large
preserved, the qualities thar one might expecr of such
order in terms of comprehensiveness, insistence on
the man-made, and overruling imposition on narure
were in various ways mitigated if not obviated.
Kyoto refused the center of the valley; to move under
the eastern mounrains asuide the KAN{OGAWA,
seeming to prefer the twisted and lively tiver to an
Imperial avenue as axis. Borh at Nara and Kyoto the
fact that the grid was nor enclosed by moat or wall
made it a less arrogant intrusion on rhe natural scene
than it might have been. This peripheral openness
or vulnerabiliry to narure is complemenred within
the city by a large order of natural infiltration. Urban
concenrrarion is avoided rather than cultivated. The
Imperial enclosure is so vast that from the Kyoto
palace oothin g m^y be seen of the city; one looks
from the park directly to the surrounding mountains.
Such lesser palaces and privare dwellings as are able
to do so aspire ro similar isolation within the city.
At any crossing within the ciry one looks directly to
the mountains to the nordt, to rhe east and to rhe wesr.
The principal streets, open-ended and unpuncruated
by square or circus, seem curiously unafiected by their
urban periphery. Dwelling house and shop alike mrn
blank faces.ro rhe srreer in reciprocal indifierence.
One is reminded, even in rhe Imperial capital, of the
unnamed and aimless streets which are rhe Japanese
vernacular. Kyoto's symmerrical grid, albeit admired
as an appropriately exotic, conrinental, and arroganr
traditional embellishment of the Imperial seat is nor
elsewhere imitated. Its fate in this respect is in some
sense, ar least, typical of that of Chinese example in
Japan.
Chinese architecrural example is often considered to
be rendered Japanese by the dissolution of symmetri-
cal order. The occasion for and impetus to such dis-
solution is seen in the topograpbical dissimiLarity of
the two countries. Chinese cities and temples are laid
out on wide plains; Japan is a country of narrow
valleys and innumerable mountains. The Chinese
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scheme may well have seemed inappropriate to Japan
and it certainly proved awkward and even impossible

to realize in many instances. HORYUJI, the oldest

temple complex built in Japan, is built in the midst
of a plain and, with only minor exceptions, conforms

to Chinese symmetrical precedent. Already, in the

HEIAN (800-1200) period, however, the temple

cornplex in Japan became radically asymmetrical. The
mountains HIEIZAN and KOYA-SAN were used as

sites for the temples of new sects. It was qr.rite im-

possible to lay out the 3000 buildings of ENRYA-
KUJI on Mt. HIEI in any symmetrical fashion. Out
of deference to such topographical circunrstances was

born an asymmetricai organization of the site which

is the Japanese rule, even in the building of temple

and palace of Chinese and symmetrical origin. Shrines,

teahouses, and dwellings of indigenous origin are

almost invariably disposed and approached in asym-

metrical manner.

The asymmetry of the Japanese site is complemented

in the Japanese interior by an independently culti-
vated asymmetrical order. The Japanese interior is
defined and articulated by exposed columns, beams,

pudins, window frames, sills, and mullions in part

struccural and in part applied or decorative. These

members are so sized and arranged as to create Pat-
terns of considerable sophistication in terms of con-

tinuiry and discontinuity, direction, thickness, and

density of line. Japanese art has perhaps most im-

pressed the western wodd by its cultivated use of line,

and the Japanese undoubtedly owe much of their

extraordinary sophistication in this regard to the dis-

cipline of their calligraphy. A highly developed calli-

graphical sensibility governs the linear abstraction

which is so evident an asPect of Japanese architecrure,

and in fact may be thought, as well, to dictate its

characteristic asymmetric bias. The oblique view and

the quest for unsystematic balance are everywhere

characteristic of the "painterly" sensibiliry. In repre-

sentational art and in calligraphy, symmetrical order

that can be satisfying in architecture Proves wanting.

This may be the result of one's looking into the

painter's image of the sensually perceived world, and

into the calligrapher's world of pure form. One actu-

ally enters a world of architectural order. $7here the

eye alone is to enter, a devious Path rnust establish

the sense of movement; where the foot accompanies

the eye, a more reasonable path must be described'

There is much that is highly two-dimensional about

Japanese architecture. Many of its characteristic ele-

ments are to be looked at. The typical gardens outside

42

Konjikid.o, Chud.onjo, Hitaizumi, luate Ken'

&
.q ;t.

$

{t

,ffi:

ffix"" {

-(U

:F:-<r



of teahouses, or of dwelling houses, are examples ol
such elements. Interior walls and even exteriors are
6nicky. Their careful proporrions and fine detail only
seem reasonable when rhey are looked at as a paint-
ing mighr be. The Japanese taste for asymmerry may
be seen, then, as a part of a paintedy approach to
architecture.

Such an approach applied ro archirecrure has done
much to relieve and even deny the inert constructive
character one might expect of simple exposed post
and beam. The continuiry of line and asymmetry born
of calligraphic concern give the exposed srrucrure a

grown rather than assembled aspect. Curiously enough
in this guise the elaborated and attenuated structural
order is rendered more, rarher than less, convincing.
NAGESHI, false beams applied ar rhe head rail of
sliding doors, are wedded ro the whole strucrural
fabric by being carried throughout the building ar a
consistent height, with only rare and calculated in-
terruption or omission. Columns are consisrently in-
troduced to articulare the wall plane ar all corners
and intersections. In such a manner the apparenr
strucnue is completely integrated with the division
of interior spaces, ro the end that such division, how-
ever asymmetric, seems anything but capricious or
arbitrary.
The illusion of spaciousness in Japanese architecture
is a function of its empriness in the absence of fur-
nishings and, as well, a function of its microcosmic
orientation. It also depends very much on asym-
metric organization. The asymmemical placement
of buildings, of elements within gardens, and those
within the building implies a spacial extension be-
yond what one sees, denying a sense of completion
or definition. One is presenred with what seems
only a part of a partern when what one sees is
asymmetrical. The part argues its completion our
of sight, beyond what is immediarely spacially com-
prehensible. If asymmetry leads the eye out of a

defined space, it not only contributes to the illu-
sion of spaciousness, but also to that of movemenr;
and in suggesting movement, asymmerrical organiza-
tion endows Japanese architecrure with qualities of
liveliness. \Testern archirecture gains much of irs
lively aspect from the relatively free arrangement of
furnishings and from plasticity. The Japanese room is
largely devoid of furnishings and it musr, in com_
pensarion, provide for its own lively aspect. The wall
and the elements which articulate it offer the eye
little repose and much cause for movement. The sur-
face of both wall and floor are given an unserrled
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and, in a sense, unresolved aspec by the asvmmetrical
organization of their component parts.

They might have this aspect through plasticiry if
their material and its reasonable configuration allowed
such a possibility. Lack of mass, lighmess of srrucrure,
and thinness of surface do much to preclude plasticiry
in Japanese domestic architecrure. Furthermore, fun-
damental aspects of Japanese tasre rend to combine
in such fashion as to preclude any large measure of
plasticiry. The Japanese, as one might expect from
their special intuition of narure, prefet a distinct and
individual presentarion of component parrs, and have
a definite dislike for vague and inert backgrounds.
These preferences, in combination, lead inevitably
to a certain srandardization of rhe shape and size of
componenr parts, and ro a recrangularity that leaves
little room but for rhe mosr reticenr plasticiry.
Asymmetry is thus, in large measure, the only remain-
ing antidote for insistent tectangulariry and repeti-
tion. It is in a sense an anridote for simpliciry itself;
for an uncultivated or unchallenged simplicity can
easily fail to delight. Asymmetry may be thought to
imperil simpliciry of form. In its parlous state sim-
pliciry is made precious. It seems something tranquil,
wrested from a lively patrern, rather than the static
sraremenr it might be.

The asymmetrical organizarion of architecrural ele-
ments in depth makes for the changing pafterns rhar
movemenr within the Japanese house reveals. The
kaleidoscopic image emphasizes and exaggerares
physical movemenr. Its memory and its promise
endow rhe prospecr, even from a position of repose,
with liveliness.

Liveliness is not, however, in Japanese archirecrure,
as it so often is, purchased ar rhe expense of a con-
vincing order. Such architecual order as we are
most familiar with is anthropocenrric and symmetri-
cal. Having had many reasons to eschew symmetrical
organization, the Japanese rely on orher means ro
establish the seeming inevitability that archirectural
order demands. The use of elements of standardized
shape and size, TATAMI, FUSUMA, SHOJI, hung
ceiling, columns, give their buildings an order rhey
would otherwise lack in their asymmerry, and this
order is analogous to rhar observable in nature. Vhile
plants possess some measure of internal symmetry, in
their whole configuration and disposition rhey are
related only by the repetition of identical parts. If the
archirectural environment is thought of as an image
of the natural world, such an order is a seemly one.
The search for seeming inevitabiliry in natural an-
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alogy sponsors, as well, in Japanese architecrure a

choice of building material and a pattern for its use.

The general use of exposed columns and beams of
standard size and shape makes possible, without
fragmentation, the accommodation of the unique
TOKOBASHIRA and other details of the TOKO in
an architectural order. Such members as are selected

for column, TOKOBASHIRA, and beam of the

TOKO are rough-hewn, unfinished, and irregular
elements introduced among identical and repeated

sffuctural components. They reinforce, in their un-

finished state, the narural analogy of the architectural

order; and, as a figure of the irregular aspect of living
nature, incorporated within an abstract created order,

support its asymmetrical organization. They do much

to make what might seem arbitrary seem convincing
or inevitable.
Asymmetry is, thus, in Japanese architecture, instru-
mental to the realization of both enduring and lively
qualities. It is rooted in an inruition of narure, and

in calligraphical concern. Asymmetry allows deference

to the natural site. It assists the establishment of
order and seeming inevitability in natural analogy

and it endows with liveliness in implied movement

and linear abstraction. Cultivated asymmetry is a

product of a paintedy approach to architecrure which

insists on the two-dimensional aspect of the created

environment. Such insistence on the two-dimensional

entails an insistence on visual rather than tactile aP-

prehension of architectural form, a kind of measure

by eye. The articulated surface so treated, as a painting,

becomes more symbol than substance.

If the large intent and accomplishment of the Jap-
anese architect are well reflected in those qualities

sought and gained in deference to nature and in cul-

tivated asymmetry, they are, perhaps, even more

cleaily displayed in an insistence on a kind of micro-

cosmic cultivation. The architectural environment is

in a certain sense inevitably a world in small, a uni-

verse within the universe. Describing by containment

and by implication a bit of the whole, architecture

not only establishes an order secondary to that of

nature but, in fact, one which is in some sense en-

tire unto itself. The architect, recognizing this, is

sometimes consciously moved to rcalize in the created

environment a cosmic image. One is familiar with

temples and palaces so conceived, the Roman Pan-

theon being a case in point. The Gothic cathedral is

represented as an image of paradise. The Moorish

Alhambra is, perhaps, one as well. Hagia Sophia and

the Islamic mosque are cast in the image of paradise.

Even such palaces as Versailles can be thought con-

scious endeavors at the creation of a cosmic image.

Ir is the distinction of the Japanese architect to have

attempted such a microcosm in the common dwelling,
in the room, in fact, which is its basic unit.
The small scale and the very limited size of the Jap-
anese building would seem to preclude the possi-

bility of such an endeavor, let alone its accomplish-

ment. The spacial ambitions of the Japanese architect

are in any physical terms limited, such limitation
being not only of scale and size but, even more'

of manipulation. Much that has been said in praise

of Japanese architecure has been couched in terms

of admiration for its spacial qualities. It is often

suggested that sliding partitioos and large open-

ings allow an excePtional continuity or flov/ of space

within the Japanese dwelling. These openings are

appreciated as the means by which an unfemered and

easy relationship is established berween interior and

exterior spaces. Such relationship as does exist is not,

however, spacial in the usual sense of the word but

rather narrowly visual. \7hat might aPqear to be con-

tinuity or flow of space is largely illusory, certainly

incidental. A preoccupation with the shaping and

rnanipulation of space does not seem to inform Jap-
anese architecrural design. Interior spaces are not, if
exteriors occasionally are, compressed or expanded in

such a way that one's delight in them is a function

of their containment and directed movement.

A relationship between architecrural spaces generally

comes to be appreciated by virrue of the cultivation

of a pattern of movement through them and between

them. In the Japanese house there is, however, no

path described. Into any room there are many Pos-

sible entrances and from it a vaiety of exits might

be made. The paths so much in evidence in Japanese

gardens are rather to be seen than used. They are, in

fact, often awkward to use, describing a disjointed

and difficult pattern of movement. Movement be-

tween the house and garden is all but prohibited,

necessitating as it does a change of levels and a

change of footwear.

In Japanese architecture it would aPpear that move-

ment is cultivated in appearance rather than in fact.

That which is organized spacially is intended to be

measured and negotiated by the eye but not by the

foot. One finds in the Japanese dwelling carefully

orgarized perspectives to be appreciated from sta-

tionary viewpoints. Iil7hen the viewpoint is moved,

variery is encountered in shifting Patterns but not

in the manipulation of space or the plastic develop-

44

r
x,



Vieu, into a gard.en,

Daitokuji, Kyoto

stones, gravel, and sand as well as of living things.
The materials of which the surfaces within rhe room
are made up partake of similar duality. Plaster, paper,
metal hardware, and cloth are inert; wood and straw
retain in their grain and texture the evidence of
growth and, in that, a suggesrion of life.
Both the inert and the animate are presented in such
minutiae as to be quite uncountable, though individu-
ally distinguishable. So displayed, the elements of the
created environment are analogous to rhe myriad
narural phenomena of the larger world. The grain of
sand on a plasrer wall or in a garden is, perhaps, too
small to be individually distinguishable by rhe eye,

though certainly the eye recognizes the granular
qualiry of sand. Garden pebbles are nor so smrll, how-
ever. ntrithin rhe room the smallest bit of narural form
is distinguishable in rhe woven straw of the TATAMI.
If the uncounrable were only displayed in such textile
it might easily escape norice; it might in fact be dis-
missed as accidental. The rectangular articularion of
the rooms insures thar it cannot be so dismissed. The
small rectangles inro which AKARI SHOJI are
divided are so numerous as to discourage their be-
ing counted. In a visual, if not in an intellectual
sense, they can be said to be uncountable, though
clearly recognizable individually.
The incommensurable character which the created
environment gains in directing one's attenrion to such
ubiquitous minuriae is reinforced by an insistence on
the hidden and partially revealed. The transparency
of paper screens and splir bamboo blinds, darkness
and shade, recreare in rhe room the mystery of the
partially revealed in forest and thicket. Adjacent
spaces, anteroom, veranda and garden, are only par-
tially revealed in rhat they continue out of sight, be-
hind open FUSUMA or SHOJI. These sliding doors,
albeit allowin g a large opening, provide somerhing
less than an unobstrucred view. Like the wings of
a theater stage they obscure the limits of the en-
closed space, hiding corners behind them. The hung
wall conrrives as well to hide the upper reaches of
adjacent spaces. The TOKO, niche, within rhe room
insists on the hidden, close at hand, for irs upper
reaches retreat beyond irs own hung wall. The ceiling
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of the TOKO is, in fact, endrely out of sighr. KAKE-
MONO displayed in the TOKO hang from a culti-
vated obscurity, their upper edge and point of sus-

pension being hidden in the recess.

These same devices that establish a sense of mystery
contribute to the implication of infinity within the

Japanese room. Ir is, perhaps, in implying the infinite
that the ZASHIKI most effectively renders the
image of a larger world. In the disappearance of space

both horizonmlly and vertically, behind sliding doors
and into the TOKO, there is an implicit denial of its
limits. The lines of adjacent flooring, ceiling battens,
or TATAMI binding which the eye follows our of
sight cannot be sensed as 6nite. It is, however, in
leading the eye into a recognition of infinire minutiae
that the room is most cultivated to the implication
of infiniry. The rectangular panels and internal divi-
sions of panels making up the walls of the room are
so graduated in size and even arranged as to lead rhe
eye into the smallest end of their whole specrrum.
The TATAMI is first a very large shape, then bind-
ings, then verrical ribbing, and finally a texrile ro rhe
eye. The eye cannor resr on the larger order of the
columns, interstices, or doors in the wall any more
than it can on the whole shape of the TATAMI. It
is insistently drawn to the smallest distinguishable
entiry and this is found to be so small as to beg its
own disappearance, and so numerous as to proclaim
its infiniry. The view from the raised floor of rhe

room into the garden, inhibited as it is by a hung
wall, is necessarily directed ro rhe ground. On the
ground one distinguishes a minutiae of sand, peb-

bles, or moss that complements the minutiae within.
Vbile tbe physical lirnitations ol lapanese architec-
lure are euid,ent and. d.o in fact make it in many re-
rpectr a gecial phenomena, and. uth.ile it it .in many
rerpecrt goaernetl in .i.ts lormal d,euelopment by an
irttuilion of nature peculiar to lhe Japanese, u,,hile
it is in fact largely a Japanete nzyth of d,oubtfai
tuti.aertal ualidity,'i, carraes tuithin it a knowled.ge-

ability of line and. surface and, an ord,er of meta-
pbysical arubi.tion ,bat can only be consid,ered, ,o gioe
arcbitectural entleaaot in Japan a significance quite
beyonrl parocbial bo*ndt.





". . . trapezoi.d.al profilet
dre ,be cbaracteristic
geometric lorm ol
tbe entire syrre.m.')

MACHU PICCHU George Kubter

American tirue

It is a common experience amoog studenrs of the
American past whose attention fixes upon precolum-
bian art to have the illusion of an antiqu ity f.ar

greatet, far denser, and far deeper than commonly
encountered in the European past. The illusion per-
haps arises from the doubled nature of older American
time: on the one hand, European intervention in
America connects us to the end of the Middle Ages;
on the other, we enter an altogerher different native
history reaching from paleolithic origins to the mili-
tary states of the Inca and Aztec peoples during some
ten thousand years. This double past produces an
effect of abysmal remoteness: it requires from the
student a knowledge of two kinds of time, both
native and European, for the comprehension of the
American present.

The chronological effect resembles the compacted
planes of long distance photography on infra-red 6lm
with telescopic lenses. rW,e know that the planes are
far apart, but they are shown to us very close together.
To put it another way, the abrupr passage in the six-
teenth century from precolumbian to colonial time
amounts to shortening what we are accustomed to
know as vast durarions: it is as if the passage from

Pertpecta 6 The Yale Architectaral Journal

Old Kingdom Egypt to the sixteenth century A. D.
had beeo reduced by forry centuries to forty years.
At Machu Picchu this passage of forty evolutionary
centuries during only forry acaral years is apparent
in the passage from a civilization of bronze age at-
tainments to the Age of Discovery and Conquesr:
the town was built after 1440 A. D., and it was finally
abandoned c. L540 afcer a brief colonial occuparion
by Indian groups in flight from the civil wars in the
early colony.

Down, up, and around

The same sorr of vertiginous uaosformation occurs
in our perceptions of space at Machu Picchu. The
town lies on a grassy saddle berween rwo peaks, 2000
feet above a horseshoe bend in the Urubamba River.
Its long axis points to the north, but flanking this
axis are terraced contours falling away abruptly on
the east and west into blue-green abysses. The ter-
racing is so steep that all the cross axes are staircases.

The dimensions and directions of the town are
"around" and "up" and "down"; the units of urban
space are contoured terraces, rising by pyramidal
stages and spreading across rhe saddle like a blanket
of ribbed and stony weave.
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"Rectangular block ruauory
sqilare-cut blockt ot' sod,."

arote from the trad,ition of

"Tlte span of each opening tlim'inhhed, at the wall rorc higher

The site is a sugar-loaf peninsula circled by the

Urubamba; the rush of the river waters rises to the

ear on all sides to give the illusion of a mountain
island afloat upon a sea studded with other islands

and bathed at dawn and dusk by Chinese washes of
fog and mist. The river bottom is garlanded with
large tropical fruits and flowers: up above in the

town the terraces are covered during July and August
with small wild strawberries and tiny flowers. Within
the eye lie both tropical valleys and peaks with eternal

snow: the extremes of reality are simultaneously
present in space and in time.

Tbe double Quechaa econoruy

Categorical contrasts appear again in the social dimen-

sion. The purpose of the settlemeot is not clear. Its

strategic and demographic conditions are unknown;

its economic relationship to other communities is

unclear; and the town has been variously regarded as

a fortress, as a temple, as a nunoery-town and as a

resort. A large part of this obscurity is owing to the

absence of any permanent written record in precon-

quest Peru; consequently we know less about the his-

tory of the Andean peoples than we do about pre-

dynastic Egypt four milLennia eadier. Nonexisteut

defenses make it unlikely that Machu Picchu was

built for military reasons; in addition practically all

tombs contained the bodies of wotnen ooly. The dis-

covery in 1940-42 of six more towns south of Machu

Picchu among the western tributaries of the Uru-
bamba suggests that the region upstream was among

the most densely inhabited provinces of the Inca

empire. Two of these towns cover more land than

Machu Picchu, but their construction is less dense.

One may conjecture that the Urubamba region was

a frontier opening uPon the Amazonian rainforests

of eastern South America, serving to survey and con-

trol the movements of lowland tribes towards the

Andean plateaus under Inca government, in addition

to being a land of beauty and ease for austere high-

landers.

Inca penetration into this frontier was surely late, as

we can verify by the styles of building and pottery

at the different "hanging cities" perched high above

the valleys. The language of the Inca dynasty was

Quechua. The language still is spoken today by many

millions. The term Qaecbua also signifies the char-

acteristic habitat of the central Andean highland

peoples. It means a mountain shoulder, with access

both to the warm river valley bottoms and to the

highland plateaus with their abundant Pastures.
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"Botb metbod's of wall assembly - 
polygonal and. rectangular - shou exbem.e precision in tbe fixing of the stones,"

Flocks of llama and alpaca were the peculiar specialty
of the Quechua peoples, who have the distinction of
being the only pastoral group ever to emerge in
ancient America. Machu Picchu is a typical Quechua
settlement, drawing its substance both from rhe rrop-
ical Urubamba valley and from the high grazing
lands above timber line.

Stone upon stone

As at other great ruins of the lare Inca period after
1440, three principal masonry rypes are evident:
1) "polygonal" walls with large irregular stone blocks
carefully fitted; 2) rectangular stone blocks in ap-

proximately regular courses; )) pirca, or rough field
stones laid in clay mortar. The foundation courses of
the large house walls belong to the first class, the

upper walls are usually regular, and many terrace
facings, simple boundaries, and plain housing walls
are of pirca. Polygonal masonry probably arose from
the pirca tradition: it appears only in retaining walls
and major enclosures of massive proporrions. Rec-
tangular block masonry used mainly for freestanding,
two-faced walls, on the other hand, arose from the
tradition of square-cut blocks of sod. Both methods
of wall assembly - polygonal and recranguLar -show exreme precision in the fitting of the stones.

The large and irregular polygonal stones have pecu-
liarities which suggesr the manner of attaining this
precise fit. Some stones, especially the larger ones,
retain the stubs of tenons lefr on the ourer faces. All
stooes fit upon concavely curved beds ground into
the bearing stones immediately underneath. In poly-
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Terraced, contours fall away abruptly i.nto blue-green abystes
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"Tbe d,irnensions and, d,irections of tbe toutt are

'atoundj and'ap' 'd,oiltnt . . ."

gonal masonry no stone is seated upon a level sur-

face. Every stone is cupped by its support although
the curve of the cup may be almost imperceptible.
The combination of tenons with these curved seating
planes immediately suggests the manner of bringing
the stones to their close fit. After rough shaping with
stone or bronze tools, each stone was ground against
its bed in a swinging motion, suspended from a

wooden gantry by rope slings catching the tenons.

A few men theo could abrade the swinging stone ro
a close fit with its neighbors by simple friction in a

pendulum motion. The time needed for such pro-
cedures was not excessive by pre-industrial European
standards. There is no internal evidence that the con-
struction of Machu Picchu endured more than a gen-
efation of two.
In coursed masonry composed of regular rectangular
blocks the technique was less complicated but more
laborious. The concave seating planes are not evident.
The fit of stone was secured by push-and-pull abrasion
in the flat plane, as seen in the bed berween courses
atop the curved wall of the temple on rhe cave-rock.
The size of the stones in both polygonal and coursed
masonry diminished with increasing height. The wall
thickness and span of each opening, wherher door or
window, also diminished as the wall rose higher, so
that trapezoidal profiles are the characreristic geo-
metric forms of the enrire sysrem.

Siting

The urban design of Machu Picchu is like a patrerned
blanket thrown over a great rock. The pattern falls
in many folds, but with a little study one recognizes
certain coordinates of Inca ciry planning which are
more readily visible in other Inca cities such as the
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"The site h a sagar-loaf peninsala circled, by the

Urubamba: ."

capital at Cuzco and upstream ar Ollantaytambo. The
Inca cities were usually clusrers of large walled court-
yards housing the extended families or clans of Inca
sociery. Normally these couryards were distributed
upon a regular sysrem of intersecting thoroughfares
which at Ollantaytambo, in the lower riverbank rown,
approached the regulariry of the Mediterranean grid-
iron plan.
At Machu Picchu the saddle-shaped topography was
clearly divided into flat and steep halves. 1) The
northern half has rerraced plazas descending by
graded levels to rhe south. On the west rises a hrgh
ridge bearing small temple buildings. On the east
are six or more distinct house groups separated by
terraces and walled thoroughfares. 2 ) The sourhern
half is far steeper with terraced and.enes bearing rows
of houses. Thus the main cluster of terraced open
plazas is surrounded on th-ree sides by building
groups: high temples and shrines on the west, walled
compounds on rhe east and sreep terraces with rows
of houses on the south. Beyond these houses the
entire city is cut off from the agricultural terracing
farther south by a straight high wall spanning the
saddle. Sourh of this wall are narrow terraces on
steeper slopes angled northwards to the sub-equatorial
sun and offering fields like ribbons for the cultiva-
tion of food. These sourhern fields enjoyed longer
exposure to the sun than the more level portions of
the saddle where the ciry srands. Thus the southern
approach crosses the steepest portion of the saddle
where the best fields lay under the longest hours of
sunshine. Inside rhe ciry wall the terraced row houses
are less steep and more shaded but they are more
precipitously ranked in rising stages rhan in the
northern portion where eady shadows each day made
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"The urban d,etign ol Machu Picchu is like apattemed, blanket rhroun ouer a great rock."

the gentler slopes less desirable for farming and more

suitable for civic life. The sun and the slope are the

governing considerations in this kind of town Plan-
ning. The sunny hillsides were reserved for agri-
culture; the shady level places became public places

and clusters of dwellings. The wall between the town
and the fields has often been interpreted as a defen-

sive measure. Perhaps it was but its position also

accurately marks a change in slope and insolation,
striking off the boundary between steep agricultural
terraces favorably exposed to the northeast, and the

gentler more shaded eastern slopes of the southern
part of the town.

Arc hite ct ut'e as e s ca pe

The contemporaries of Karl Marx such as Heinrich
Cunow fastened with delight upon Inca society as an

early example of the totally rational and completely
utilitarian state. Indeed the manufactures of the

Andean peoples under Inca domination show an

astonishing regression from the variety and intricacy
of eadier sryles. Texts by early witnesses give the net

impression of an economy arbiuarily held to mini-
mum subsistence requirements by rigid policing of
the public demand.

Only the architectural forms escape from the grim
sameness of Inca manufactures. The escape took the

form of extreme rhythmic and plastic variety within
narrow technological limits directed towards a poetic

vision of the natural setting. At Machu Picchu the

rectangular plazas ovedap one another like interlock-

ing boxes spread out across the gentle southerly slope

surrounded by a great variety of architectural rhythms

in spacing, terracing and in gabling. The profusion

transcends any idea of mere utility; the choice of the

site, moreover, betrays a conception of the natural

serting that most unexpectedly coincides with latter-

day romantic European conceptions of alluring pros-

pect, mysterious distance, and variegated rhythm.
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touard.s d poeric aision of the natural setting."
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NINETEENTH. CENTURY DESIGN

Edgar Kaufnrann,lr,

E, Schinkel, easycbair c. 1830

In the I7est, nineteenth-cennrry design was condi-
tioned by three ideas that had grown srrong at the
end of the preceding cenrury: human equaliry, popu-
Iar education, and scientific progress. Nineteenth-cen-
tury products thus were conceived, made, and used
in a spirit and with means different from those of
medieval or Renaissance crafts or academically con-
trolled eighteenrh-century design. Yet, imitation of
those very eras characterized nineteenth-century de-
sign in the eyes of later generations. This view
obscures the positive accomplishments of the period.
Careful investigations have shown nineteenth-century
design to be the matrix of new concepts suited to
the modern world, preliminary in fact to twentierh-
cennrry design.

H istoricism and s cience

A return to past forms is regular in civilizations;
unique, howevef, were the fange, enthusiasm, and
thoroughness of the nineteenth-cenrury designers' ex-
ploitation of history. The scientific method was being
widely applied to the evidence of explorers, archi-
vists, and archaeologists; knowledge of every kind
flooded in faster almost than understanding could
deal with it. Much derogatorily called eclecticism
was an earnest artempr to make use of this pate of
information. Designers were convinced that in the
mass of documentation lay a key to the principles of
their art. Like scienrists they compared, experimented,
deduced. Systematic analysis of natural forms and
colors, it was believed, might provide anorher ap-
proach to fundamentals. This recurenr search for
design principles in narure or in history demonstrates
that nineteenth-century designers were keenly aware
of the need for a firm basis from which to deai with
vast problems presented by the Industrial Revolution.
For designers, the Industrial Revolution meanr un-
precedented floods of goods, unprecedented popular
markets, and division of the once close-knir activities
of designers, workers, manufacrurers, and distributors.
The traditional significance of handwork and the in-
dividual craftsman vanished. Steam power, in Europe
alone, increased a hundred fold between 1800 and
1900; after 1870 gasoline engines and electricity
began to augment energy at a rate previously incon-
ceivable. Transportation improved so thar, in effect,

distances were reduced to one-eighth their former
spans. The relationship of raw materials, fuels, and

Iabor supply was upset; producrion centers moved;

transmittal of srylistic and technological informarion
was greatly speeded. Lithography and, later, color
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lithography profoundly influenced visual informa-
tion; softer, fuller, more sensuous images became the
rule. Mass production made its 6rst strides in textiles,
revolutionized again when synthetic dyes were per-
fected after 1850. Later wall papers became com-
mon, further changing the character of interiors.
Synthetic marerials began abour 1840 with the vul-
canization of rubber; gutta-percha, celluloid, papier-
mAch6, artifrcial srone $/ere quickly and widely
accepted. Plywood (used by ancient Egyptians) was
produced around mid-cenrury; bent, solid wood furni-
rure, first mass-produced around 1850 by Michael
Thonet, L796-L87L, soon became a commonplace. In
metals, mechanized stamping and spinning, improve-
ments in casring, and above all electroplatiog made
great changes; improved alloys appeared, and nen,
metals like chromium and aluminum. No previous
period had such a record of continuous change and
invention.

Neo-Classicisnt

As the ceotury opened the style dominant in the
arts was neo-classicism, in which elaborate Roman
grandeur was revived, chastened by Greek precedent
and authority. Neo-classicism had arisen fifty years
earlier as a reform directed against the caprice of the
rococo. The rediscovery and publication of Greek (as
contrasted to well-known Roman and Renaissance)
architecture and art relics had stimulated a pristine,
earnest style theoretically favoring sructural logic,
expression of the naual qualides of a few chosen
materials, and chasre, symbolic ornamenration. An-
cient and modern cooquests of Egypt occasioned some
use of Pharaonic motifs. From 1750 to 1g50 one or
more variations of neo-classicism flourished.
Around 1800 neo-classicism had lost its first impetus,
though as rhe official sryle for Napol6on,s empire
(1804-1815) it enjoyed great presrige. Erupire de-
sign was generally dry, monotonous, and cramped,
though elegant and correct. In areas relatively free of
Parisian influence neo-classicism was often agreeably
unforced, as in some provincial Empire products and
in some of the Austrian and Russian empires, rhe
North American republic before 1850, and English
Regency, which also exuberantly developed pseudo-
oriental mannerisms.
Neo-classicism inherited rnany intellecrual apperites
of the Enlightenment but not that movement,s fear_
Iess logic. Thus Empire ornamenr lowered symbolism
toward association, prefiguring the sentimenral, anec-
doml 'language' of later design. Laurels for glory,
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wheat for plenry, sphinxes to guard the mysteries of
royalty and of eternal life, such symbols communi-
cated to a humaoistically educated "huppy few"; but
under the pressures of industry and democracy sym-
bols often became mere malapropisms.
Sir John Soane, 1753-1837, was the most original
masrer of strucnrre, lighting, and space in neo-classic
archirecrure. Two other prominent architects, the
amateur Thomas Jefferson, 1743-1826, in the United
States, and the highly professional K. F. Schinkel,
178l-1841, in Prussia, applied mechanical ingenuity
and rational forms to everyday comfort and conven-
ience. From these men to the creative engineers of
the period such as Sir Samuel Bentham, I75l-lg3l,
and the American Oliver Evans, l'/55-I819, is a short
step, yet is one which leads outside design.
Early in the century two interesting variations of
neo-classicism appeared. Architects of the French
Revolutionary era soughr cosmic efiects to make clear
the divine right of insurgent democracy. This pursuit
of the Sublime, so called, led to forms severely plain,
gigamic, visibly indeterminate though logically de-
fined, and strongly contrasted one with another. Cylin-
ders, spheres and circles, pyramids and triangles were
preferred. Fluent transitions berween parts,. gradua-
tions mounting to a climax were abandoned for ab_
rupt juxtapositions. Though many srrucrures were
planned too ambitiously, a few arose, scattered over
Europe; some vasr, stirring public spectacles were
staged in Paris itself; and a curious echo of these
efforts reverberated in the Biedermeier, a name given
to cerrain furnishings produced in German-speaking
lands from 1810 to 1840. The same severe surfaces
and geometric, centralized forms, blockily independ-
ent even as parts of a single object, were as evident
there as in the architectural designs. yet, in man_made
as in natural forms, outward resemblance guarantees
no inherent connection. Biedermeier design opposed
sublimity, in facr the very narne was deriveJ from
a lirerary character of the period, a typically solid,
humdrum, nineteenth-century bourgeois.

Roruanticism

Like rhe neo-classic, medieval design was an inherited
interest of the nineteenrh cenrury; many playful evo_
cations of Gorhic detail had slipped easily into irregu_
lar rococo design. A related eighteenth-cenrury heri_
tage was the concept of the picturesque, influenced
by the paintings of Claude, Salvator Rosa, and their
school: wild landscapes composed with Gothic and
other ruins. In gardens, and then decorating an in_
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South German furniture c, 1830

finitude of products, Picturesque taste nostalgically

evoked the decay of classicism in artificial ruins and

contrived wildernesses. As nature seemingly resumed

irs sway over the works of man, the Picturesque

could approach the Sublime, itself most effective in
nature untouched and savage. Nature, raw material
for scientific research, was also considered the very

stuff of poetic insight. Coleridge, lll2-1834, writ-
ing about Shakespeare in 1808 said, "Such as the

life is, such is the form," recognizing organic form

and process as prototyPes for the creations of men.

Before the century's end Louis Sullivan, 1856-1924,

the American architect, phrased the idea more fa-

miliarly, "form follows function."

Napol6on's ventures in Syria and Spain ( 1798-1814)

turned the wodd's attention toward Islam. For a while

early in the nineteenth century, Gothic, Romanesque,

and Islamic design were confused one with the others,

since none fitted the classicist codification that Europe

accepted as its great tradition. The heritage of Greece

and Rome apparently had been polluted by travel-

stained crusaders, or by Moors and Goths probing

deep into the continent during the Dark Ages. All
this barbarism seemed alike, even if, as some said,

Egyptian pyramids or Druidic tree worship were

responsible. \fhat was not classic, in short, could be

devilishly entertaining.
Another romantic feature can be credited to Na-

pol6on: his omnivorous ambitions aroused modern

narionalism that naturally turned to history for its
atmosphere and insignia. In Protestant lands the tran-

sition from late Gothic to Renaissance rnost often

provided requisite glamor; in Catholic countries, the

baroque. Thus romantic design revived that of the

Elizabethans, the Bourbons, Frederick the Great, and

Barbarossa 
- 

the entire historic Pageant, filtered to
reinforce each separatc national indentity and pride.

Mid-Century design

The waning of neo-classic design was associated

with decreasing confidence in Enlightenment and its

results. Until around 1825 the dislocation and bruta-

lization of traditional ways of life seemed catastrophic;

the French Revolution had produced misery and re-

pression. But from 1825 to 1850 the working classes

mustered strength; unions began to be legally recog-

nized; Marx, 1818-1883, and Engels, 1820-1895'

rewrote history fron'r the viewpoint of productivity,

discarding humanist values. A great gush of mechan-

ical inventions issued from 1800 to 1830; by 1850

processes were developed to utilize them. Confidence

Fanzily Group by Peter Schtuingen, 1844
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revived despite repeated economic crises and up-
risings across Europe, culminating in rhe revolucions
of 1848. In this situation romanticism flourished,
nurtured by escapism that accompanied social chaos

and, more significantly for the furure, by the revival
of ethical and religious standards in which design
played an important role. Feeding romanricism, his-
toricism was in its un reinforced by abundant, in-
creasingly informative, printed words and picrures,
largely addressed to rhe masses.

In 185i attention was focused on design by the
fust Great Exhibition of the Industry of All Nations,
for which the Crystal Palace was built in London.
The sensational palace, designed by Joseph Paxton,
1801-186r, a self-educated gardener, was essenrially
a huge conservatory; demountable iron and glass

members, interchangeable and massproduced, were
organized in a building that ever since has been
regarded as progressive, practical, and inspiring. The
fully illustrated catalogs of the 1851 exhibition be-
came the principal records of Victorian design. Their
value was challenged on the claim that mostly arypical
show pieces were reproduced. However, like the great
international exhibirions that followed, the Crystal
Palace indicated dominant design trends of its time.
The "historic masquerade," all sryles mixed togerher,
was in full swing; heavy, bulging forms prevailed,
covered with flat parrerns and molded ornamenrs,
often anecdotal and naruralisric. Crafrsmanship had
flown from rhe arrs to engineering; wodd trade en-
couraged generally low standards of material qualiry;
but a growing public discovered many amenities and
mechanical ingenuiry prospered.

Reform and realisrtt

The Crystal Palace revealed confusion, but the srrug-
gle for order had begun. Eady in the cenrury academic
art instruction throughout the 'West formalized the
applications of neo-classic art to industry, successfully
initiated by Sir Josiah \Tedgwood, t730-1795. In a
dynamic period these efiorts were insufficient. An
English Parliamentary Committee of 1835 began to
hear expert witnesses on design as it affected national
economy. The dependence on importing and copy-
ing, especially of excellent, handmade French wares,
was to be countered by improving design and design
education. The experts favored neither Greece nor
any other historic precedenr, buc held that knowledge
of nature was the best basis for design. As this idea
was tested, a clear divergence developed; some wanted
to copy natural forms as the most perfecr ones, a
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variant academic ideal; orhers wanted to analyse
natural forms to exrracr their principles of structure
and relationship, an approach modeled on scientific in-
quiry. As eady as 1835 the esthetic impact of engi-
neering was acknowledged: "There is probably no
example of a perfect machine which is not at the
same time beautiful." Design, moreover, should be
characteristic of its age and of irs nation. Design
piracy was decried, as had become usual. These ideas

were introduced in instruction and practice with
"complete and utter failure" reported in another
Parliamentary review of 1849.
IThile these attempts were tested another approach
was made by an eccenrric, successful, young English
architect, A. N. \felby Pugin, 1812-1852, whose
greatesr task was crearing all rhe ornamenral details
of the new Houses of Parliament. Trained by his
imigrd father, an ardent Gothicist, Pugin late in the
1830s established workshops for authentically de-
signed furnishings to complere his churches and
houses. Thrice married, he designed his homes, their
furnirure, and even his wives' jewelry. Pugin became
an ardenr Roman Catholic in 1835; most of his
private work was for pious, wealthy parrons stimu-
lated by the Catholic Emancipation Act of 1829.
Pugin was the fusr in the nineteenth cennrry to
formulate a consisrent design code influential for over
a cenrury. He believed design was primarily a moral
act; rhe amirudes of designers were rransmitted to
others rhrough their works. Therefore the higher the
ideals, the greater the art. Pugin opposed the pic-
turesque, which valued efiects regardless of means,
saying "designs should be adapred to rhe material in
which they are execured." He thought the designer,s
"skill consisted in embodying and expressing the
structure," that is, the purpose of the strucrure even
more than its constructive system. Deriving decora-
tive arts from architecrure, he saw the architect as

chief implementer of a good and noble life. Bygone
ages offered examples of how good work could be
done but not of how it should appear; even in the
Gothic Pugin soughr "nor a style, but a principle."
Thus every age and nation should evolve spontane-
ously a style that expressed its life - a thought close
to Coleridge's. To achieve firness, repose, and uniry,
the tests of successful design, Pugin recommended
"seeking tlte most conaenient form and then d.eco-

rating i.t" so that "the smallest detail should haae a
meaning and serae a purpose." He wrote that natural-
istic ornament should be conventionalized and dis-
posed geometrically to enhance the underlying form.
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Morris Cbair, prod,uced, c. 1867 by

Morris, Marshall, Faulkner and, Co.

He hated all sham materials; fought against three-

dimensional effects on plane surfaces; and criticized
the cherished overabundance of draperies. These

reformatory ideas, launched throughout the 1840s in
books which Pugin wrote and illustrated, were widely
accepted. The year before his death, when his products

were featured at the Great Exhibition, \felby Pugin
correctly claimed "my writings, much more than what
I have been able to do, have revolutionized taste in
England." Pugin anticipated later nineteenrh-ceotury

design reformers; however he differed from many
of them in important ideas and ptactises. "Any
modern invention which conduces to comfort, clean-

liness or durability should be adopted," he wrore,
"we do not s/ant to arrest the course of inventions,

but to confine [them] to rheir legitimate uses." Thus
he found steam engines, modern plumbing, and gas

lights "most valuable", railroads he thought offered
great architecrural opporrunities. Tiles, metalwares,

furniture, stained glass, vestments, and jewelry by
Pugin were manufactured and sold in tegular trade.

Not a fanatic about hand work, he believed it should

be supplemented by labor-saving devices and itself
used chiefly for significant embellishments.
England at this time developed an internationally
influential school of Gothicizing church architects,

associated with the Oxford Movement, founded in
1833. This English Protestant religious revival natu-

rally was more accepred than the similar Catholic
activity Pugin served. The Oxford Movement's most
original architect, \Tilliam Butterfield, l8L4-1900,
introduced the concept of "realism", meaning a clear

expression of materials through colorful contrast of
textures and patterns, and large, abrupt forms indi-
cating structure and workmanship. Such "masculine"

expression has remained important in design.

Another personality in mid-century England was

Owen Jones, 1809-1847, prominent color expert,
author, and designer of prefabricated metal buildings.
In 1856 Jones publishedThe Grammar of Ornament

with large, unprecedented color plates, that ranged
from "Ornament of Savage Tribes" through all his-
tory to "Leaves and Flowers from Nature," preceded

by "General Principles in the Arrangement of Form
and Colour, in Architecture and the Decorative Arts."

Jones's Gramntar was frequently reprinted, last in
1928.

An occasional associate of Jones and Pugin was Sir
Henry Cole, 1808-1882, civil servant, author, editor,
entrepreneur in design and other arts. He was a key

figure in the financially very successful Great Exhibi-

tion, working closely with its patron, Prince Albert.
Subsequently he headed the national School of De-

sign and its collections that grew into the first great

national museum of applied arts, the Victoria and

Albert. The school and museum were modeled on a

plan suggested by Gottfried Semper, 1803-1879.

Semper came to England, a revolutionist exiled from
Dresden, just as the Great Exhibition was taking
form. \7ith the gifted English sculptor, Alfred
Stevens, 7817-1875, and a French refugee from the

troubles of 1848, Ldon Arnoux, 1816-1902, technical

and artistic leader of Minton's ceramic works, Semper

helped introduce a neo-Renaissance mode into Eng-

lish design. In the mid-century welter of styles this
seemed livable and reasonable compared to the then
current, debased Gothic and rococo. The Renais-

sance, mofeovef, had played an important role in
English architecture from the 1830s, aod a subordi-
nate one in neo-classicism from the beginning.
Neo-Renaissance design opposed neo-Gothic in Eu-

rope too, from the 1860s on. Leading the trends
were Semper, active in Germany, Switzedand, and

Austria, and Eugdne-Emmanuel Viollet-le-Duc, 1814-
1879, in France. Both gifted, rebellious architects

wrote extensive analytic design histories, announcing

principles from which a new design could arise,

befitting modern man. Viollet the Gothicist and

Semper the humanist each exerted great influence to

spread his favorite sryle. However divergent their
tastes, both preached that the best examples of Past
eras revealed utilitarian structure, logical expression

of materials, and disuibution of color and decoration

to emphasize strucrute and materials. Thus Viollet
and Semper upheld 

^ 
tational design evaluation, Iink-

ing neo-classic reform of the eighteenth cenrury to
"functionalism" in the twentieth.
In the 1850s and 1860s the English art critic John
Ruskin, 1819-1900, won a phenomenally wide audi-

ence, American as well as British. His central themes

were two: rhe stad.y ol natme, particularly botany
and geoiogy (an enthusiasm of Viollet's), to discover
therein principles of form and organization; and the

importance of the human ,ouclt that involuntarily
but effectively gives character to the surface of an

artifact. Ruskin felt that only happy, moral men

could make truly beautiful products; skill was not
a prirne requisite, still less the mathematical perfec-

tion of the machine. The touch of the artist or work-
man was the true source of artistic value, not ration-
ality of structure or ratiooal use of materials. The

preference for expressive character over inherent

60



Bed.room furniture d,esigned. in 1860 by lVilliam Butterfiel.d. for bis home

logic brought Ruskin close to architectural "realism."

The imporrance of the human being behind the
product paralleled Pugin's ideas, but emphasis had
shifted from the intent ol the d.esigner to the involun-
tary cbaracter ot' the band.-mad.e surt'ace. Mid-nine-
teenth-cenmry sensitivity to surface qualiry has been
associated with improvemenrs in prinring illustra-
tions; tactile values were readily rendered and be-
came widely appreciated. Ruskin in fact was much
concerned with the illustrations in his books. Archi-
tecturally, Ruskin and his followers favored Venerian
Gothic.
\Tilliam Morris, \834-1896, adapred a Ruskinian
version of Pugin's principles to the applied arts. A
constant experimenter, he revived many vanished or
dying crafts; and he was an unusually gifted designer
of flat parterns. Morris followed pugin in building
and furnishing conrroversial homes for himself. In
Morris's early furnishing, heavy neo-Gothic forms
were richly decorated with Pre-Raphaelite painting
by himself and his friends. Thanks to Morris's ex-
ample, the gospel of design reform through handi-
craft, with Gothic forms and moral ideas dominant,
spread throughout the \7est.
This increased an already lively interest in oriental
handicrafts. ln 1862 a second International Exhibi-

tion was held in London; Japan, newly resrored to
contact with rhe world, exhibited deft, fascinaring
crafts; Turkey, Arabia and India were challenged.
The newly revealed crafrs were helped by the vogue
for Japanese popular woodcuts, and, in the oexr
decades, by the further sensarional discovery of
Japanese architecrure.

Idealisn and innoaat iort

Following the Grear Exhibition, Pugin's successors
in England divided into two camps: reforming, elo-
quent handicrafrers, remembered by posterity; and
pioneering designers for industry who welcomed the
machine and believed medieval methods could not
satisfy the wanrs nor express the character of their
civilizarion. These practical men generally were over-
looked in the rwenrieth cenrury, but attention has
veered toward them increasingly. Three stand out.
E. \7. Godwin, 1833-1886, was trained as an archi-
tect. He became a Japanese enrhusiasr in 1862, and
soon a friend and collaborator of the painter J. A.
McN. \Thistler, 1834-1903. Godwin's long associa-
tion with the famous actress, Ellen Terry, led to
costume and scenery design, at which he excelled.
His 6rst table was produced in 1868 by ITilliam
!(/att, for whom over many years he designed suik-

61

I

1,

7

I
I

r



ingly simple, sensible, and original furniture, light in
construction, often dark in color, and occasionally

ornamented by flar, bright hardware and inset panels.

Godwin and Whistler together evolved a daring style

of interior in pale tints, sparsely, asymmetrically fur-

nished. This and Godwin's "Art Furniture" launched

the Aesthetic Movement in design that, growing,

became the butt of cartoonists. Gilbert and Sullivan

immortalized it in Patience, L881, a year before

Oscar \7i1de lectured on it in the United States.

Christopher Dresser, 7834-1904, was a precocious

design student who switched to botany, on which he

became a popular lecturer. He drew an important

page analyzing plant forms for Jones' Grammar of

Ornanzent, ln 1862 Dresser's first text on design was

published and widely used, as were its sequels. In the

next five years he built an extensive practice as a

free lance commercial designer, like Godwin, of

furniture, textiles, and wall papers. Dresser also did

rnuch in metalwares, pottery, and glass; surviving

examples are notably above the general level of his

times. In 1868 Dresser founded a design office that

expanded with the years. In the 1870s he traveled

as ofhcial representative to international exhibitions:

1873 Vienna, 1876 Tokyo and Philadelphia, and in

1878 he was juror at the Paris fair. Dresser's designs

in the Aesthetic taste were forerunners of rwentieth

century work - functionally conceived, favoring

geometric shapes, often severely plain. He was an

ornamentalist, especially in textiles and wallpapers,

where he used a surprisingly abscract symbolic ex-

pressionism, derived empathetically. Bruce J. Talbert,

1838-1881, after schooling as an architecr, began to

clesign furniture for manufacture in 1862. In three

years he became the leading Gothicist in his field;

then within a decade he turned toward the Jacobean

style, freely interpreted in furniture, carpets, wall-

papers, textiles and metalwork, paralleling the "Queen

Anne" revival in English architecture.

Charles Locke Eastlake, 1836-1906, wrote Hints on

Household, Taste, published in 1868 from earlier

magazine articles. It went through four English and

six Americans editions. It resumed Pugin's theories

in homely form, showing neo-Gothic furniture ra-

tionally constructed and ornamented. These illustra-

tions were copied and varied commercially, but East-

lake himself did limle designing.

In 1866 \William Morris's firm receivecl its first

commission: rooms in St James's Palace and the Vic-

toria and Albert Museum. The 1870s and 1880s were

busy years for this group, which included the Pre-

Raphaelite painter Edward Burne-Jones, 1833-1898

(tapestries, stained glass, tiles, and embroideries); the

"realist" residential architect Phiiip Vebb, 1831-

19i5 (metalwork and glass of particular excellence,

furniture, embroideries and jewelry); and the Amer-

ican, George Jack, 1855-1932, (chief furnirure de-

signer). Many textiles, wallpapers, and rugs were

designed by Momis himself, but the famous Morris
chair with adjustable back, beloved in many variations

in America, was produced by the firm without specific

aurhorship. The Morris chair was an elementary ex-

ample of "patent" furniture that grew popular in the

1870s and 1880s. Twentieth-century historians re-

appreciated the inventive engineering and common-

sense functionalism of these designs, generally over-

looking their derivation irom ancient sources: cam-

paign and invalid furniture.

The Art and Crafts Movement flourished from 1882

to about 1910, spreading Ruskin's ideals and Morris's

practices. Craftsmen's guilds - associations to spread

the word, maintain standards, exhibit, and teach -
were formed in England and later, elsewhere. Less

medievalizing than Morris's, their work emphasized

materials and workmanship; ornament was reduced,

floral elements were more naturalistic than conven-

tionalized, and symbols referred to medieval, not

humanist lore. English guilds organized an Arts and

Crafts Exhibition Society, 1888, to demonstrate the

unity of all the arts, fine and applied, as Ruskin and

Morris taught. This idea, almost an axiom of design

in later years, directly opposed the academic hier-

archy of rhe arts. '$?'alter Crare, 1845-1915, an ad-

mired illustrator, was leader of the Movement, as

was C. R. Ashbee, 1,863-1942, a distinguished teacher.

Arthur H. Mackmurdo, 1851-1942, was an eatly,

spirited contributor; later, like Ruskin and Morris,

he became concerned with social reform rather than

artistic reform. C. F. A. Voysey, 1857-1941, was the

leading architect of the Arts and Crafts; his original,

delightful "cottage style" houses were widely copied

in all suburbia. Voysey rose to prominence in the

1890s; even earlier he was known as the best flat-

pattern designer after Morris. Perhaps influenced by
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Greek Reuiaal plaa: for chair
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Mural Decoration, crypt, Chapel at Santa olona d.e Ceraello, 1898
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\Whistler and Godwin, Voysey's designs were light-
toned; here too his example was very widely fol-
lowed. The Arts and Crafts Movement began a suc-

cessful teform of lettering, printing, binding, illus-
trating and related arts; \Tilliam Morris's epochal

Kelmscott Press was founded in 1890; two dis-
tinguished book designers, T. J. Cobden Sanderson,

1840-1922, and Sir Emery ril7alker, 185I-1913,
worked here. The Arts and Crafts Movemenr re-
cruited leading young architecrs and designers in
Holland, Belgium, and Germany, and in the United
States, where the Mission style of furnishings and
the Crafxman magazine lasted through 1916; Frank
Lloyd \Tright's, 1869-1959, "Prairie House" furnish-
ings (1895-1910) were related.
The Arts and Crafts Movement focussed arrenrion
on humble, handrnade things, leading to a revival
of cottage crafts, the diversified skills originally
developed to keep a peasant household self-sufficient.
This activity and Voysey's corrage architecture fol-
lowed a century-old interest in peasant huts and
hamlets, inaugurated by Queen Caroline of England
and Queen Marie Antoinette of France in their
garden retreats. The passage of time ensured a change

from the Picturesque approach to "realism," but the
attitude of escape from actuality remained.
Glasgow in the latter 1890s produced a vigorous
design group centered on C. R. Mackintosh, 1868-

1928, one of the genial architects of his time. For a

few years their highly romanric symbolic version of
the Arts and Crafts led insurgent design. Liege,
Vienna, Turin, Budapest, Dresden, Munich, Berlin,
Venice, and Moscow admiringly exhibited works of
the group. To the process-bound forms of the
Arts and Crafts Glasgow designers added a femi-
nizing, lyrical complexiry and curvilinearity that was
the very opposite of "realism" and led straight to
Art Nouveau, the last flower of nineteenth-century
design.

Art Nouveau had three reciprocal but distinct char-
acteristics, all evident before 1900. Reformatory, like
British work, but centered in Brussels, Nanry, and
Patis, it fed directly on rhe rational, progressive ideas

of Violletle-Duc. It looked to train sheds and via-
ducts rather than to cottages for inspiration, becom-
ing a style of metal and glass. Secondly, continenral
designers were close to the Symbolist writers, musi-
cians, and painters of the 1880s and 1890s, and took
into design their love of linearity, undulating rhythms.
glowing colors, and richly encrusted accentuation,
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Desk, Dekoratiue Kunst, 1898
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their penchant for mysticism, allusion, and psycho-

Iogical tension. Thirdly, the need was strong for a new

style, not assembled in bits from historic revivals
(by then as stifling as academic classicism had been)

but totally modern.
I{any Art Nouveau designers, however, took their
points of departure from previous non-imirative
styles, rococo, baroque, eveo Biedermeier, hoping to
re-establish the broken chain of 'W'estern creativiry.
Despite this tribute to history a fresh spirit was sup-

ported by insurgent art periodicals. In London The
Stadio began in 1893. Similar magazines follox,ed
in New York, Chicago, Vienna, Brussels, Paris, Berlin,
Munich, Dresden, Darmstadt, Stuttgart, Amsterdam,
Rome, and Milan. Art Nouveau rypography and

ornament spread far into commercial graphic ans.
lVhen not abstractly expressive Art Nouveau orna-
ment was often floral. The first and best master of
this vein was Emile Gall6 of Naocy, 7846-L904, who
designed widely influential glass and furnirure. An
American, Louis C. Tifrany, 1848-1933, was rhe one

glass designer and decorator of the 1890s compar-

ably original. Parisian modern designers were the

most elegant; three exhibition centers served them.

The earliest, founded in 1895, was S. Bing's shop,

l'Art Nouveau, that gave the style its name. Bing's

first designer was Henry van de Yelde, 1863-L957,

a Belgian who soon thereafter pioneered modern

design in Germany. Van de Velde's impetus was

derived from the Brussels architect who initiated Art
Nouveau, developing it with sudden, peerless genius,

Baron Vicror Horta, 1861-1947.In 1892 Horta de-

signed a residence for Professor Tassel, first of a

series of large and small town houses that in fittings,
furnishings, and strucrures were rational, unprece-
dented, unified by sinuous linear networks and warm,
rich colors. Nothing in France or Germany, where

the style took root almost at once (nor, before 1900,

in Spain), surpassed the Brussels originals. The speed

and vitality with which Art Nouveau spread demon-

strated that the twentieth century would be ushered in
with what had not been seen for a century - medsln
design intrinsically free of retrospection. Its prin-
ciples were those formulated in the 1840s by Pugin;
now they found shapes unmistakably independent

and apposite.
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Dining room ceiling, Hotel Solaay, Brussels, 1895
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THE OBSERVATORIES OF THE MAHARAJAH SAWAI JAI SINGH II

Photographs by lsamu Noguchi

The following group of photographs by Mr. Isamu

Noguchi show a large part of two of the world's
most unusual cities, the astronomical observatories of
Delhi and Jaipur, India.
The man responsible for the creation of these struc-
tures was the Maharajah Sawai Jai Singh II of Jaipur
State ( 1683-1743 ). Astronomy appears to have been

the Maharajah's great passion in life, but he is also

noted as the planner of the ciry which bears his name,

Jaipur, and was statesman enough to earn a reputation
as the Indian Machiavelli of his time. IThile the
library of Jai Singh no longer sxj5ss - rumour has

it that it was given to a courtesan after his death -there is evidence that he was acquainted with the
writings of Flamsteed, La Hire, Ulugh Beb, Euclid,
and Ptolemy. The idea of the observatories germi-
nated when his chief astronomer, Samrat Jagganath,
translated Ptolemy's Syntaxis into Sanskrit.
These books are largely tables of astronomical data

and descriptions of the instruments used to obtain it.
But Jai Singh was suspicious of the accuracy of these

tables and, believing the instruments to be to blame,
he set out to rectify the situation. The following is

taken from a translation of his own account of the
matter in his book Zij Mubammed, Shati:

"But finding that brass instruments did not come up
to the ideas which he (the Maharajah) had formed
of accuracy, because of the smallness of their size, the

want of division into minutes, the shaking and wear-

ing of their axes, the displacement of the cenrres of
the circles, and the shifring of the planes of the in-
struments, he concluded that the reason why the

determinations of the ancients, such as Hipparchus
and Ptolemy, proved inaccurate, musr have been of
this kind.
"Therefore he consrructed . . . instruments of his
own invention of stone and .[ime of perfect
stability, with attenrion to the rules of geometry and

adjustment to the meridian and to the latirude of the

place, and with care in the measuring and fixing of
them, so that the inaccuracies from the shaking of
the circies and the wearing of their axes and displace-

ment of their centres and the inequaliry of the minutes

might be corrected. Thus an accurate method of con-

structing an observatory was esrablished and the

difference which had existed between the computed

and observed places of the fixed stars and planets by
means of observing tireir mean motions and observa-

tions was removed."
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The first observatory was built in about 1724 atDelhi;
the more elaborate one at JaiPur followed some ten

years later. Subsequent observatories were located at

Ujjain, Benaras, and Muttra, the last being the only

one so far destroyed.
"\When he compared these observatories, after allow-
ing for the diflerence of longitude between the places

where they stood, the observatoties agreed.

"Hence he determined to erect similar observatories

in other large cities so that every person who is de-

voted to these studies, whenever he wished to ascer-

rain the place of a star or the relative situation of one

star to another might by these instrumeuts observe

the phenomena."

Unfortunately, the Maharajah was incorrect in l.ris

basic assumption and his tables have been Proven to

be even more inaccurate than those tables he had

sought to correct. In fact, the leading expert on Jai
and his observatories, G. R. Kaye, says that "Even a

modern theodolite is worth more than all Jai Singh's

large buildings."
The Maharajah's problem was one of communication.

Although he had gone so far as to send emissaries

to Europe to learn the most recent advances in
astronornical thought, he remained. several decades

behind Europe. His observatories were hardly new;

the Greeks had done the same thing; size was his

only advantage. They work, but the work is not

very difficult. At a time when Newton was Putting
forth his theories, Jai Singh was building gigantic

toys.

There are five basic instrument types in the astro-

nomical cities:
1. Samrat Yanua
2. Ram Yantra

3. Jai Prakas

4. Misra Yanua
5. Nari Yalaya Yantra
Of these, the Maharajah is reported to have designed

the first three himself.
ty/. l. c.

'Ihe Samrat Yantrds or Supreme lnsffunzents Are et-

senlialfu ,lte uorld,'s largest equinoctial sund.ials. Buih
into excaaations, ,l)ey each consist of a right tr'iangle

and, a pair of quad,rants. As tbe bypotenuse of tbe

rigbt triangle is parallel to the eartb's nofib-tourb
axis, the angle between ,he bate and, the bypotenuse

it equal to the latitad,e of the sund,iab location: 26"

Perspecta 6 The Yale Architectural loarnal

56' in the case ot' Jaipu.r and, 28" 37' at Delhi. The
plane of the circle tuhose quad.rants lie to each ride
of the triangle is parallel to the plane ol the eqilator.

As the sbad.ow ol tbe edge ol the triangle runs along

tbe face of the quadran, - on the tuesrern quad,rant

itt. tbe morning and on tl)e eastern in the alternooa -
local tinze can be read. lrom the markings on tbe

ed.ges of the quaclrants. The d,eclination is tben red
olJ of the sicles ol tbe ramp, uhich is marked. accorel-

ingl1. If a piece ot' string is stretched. between ,he

ramp arul a quad.rant ancl any heat'enly bod.y aligned.

uitb i.t, itt declination atztl hoar att.gle can then be

t'ouncl.
(Plates 1 aucl 2) The Sartrat Yanlra at Jaipur and.

Delhi, respectiuely. That at Jaipur is larger, later and.

tomeu'hat more elaborate. The insrrament rtisible to

the rear of the Delhi tund)al is a Misra Yaltta.
(Plate 3) Tbe Miva Yanta it in rcality foar instru-
menrs in one rlril.ctltre, but only one ol tbe instru'
ments is not lunctionally a d.uplication of one ol tbe

orher structures. Thh iutrument it known as the

Niyat Chakra Yantra and, is composed, of tbe four
senticircles and. the cenrral triangular ramp. Again, the

b)potenilre ol the triangle i.s parallel to the earth's

pole. The semicirclet are eacb in the plane of a great

circle tahich runt through one of the world,'s four
time-center obseruatoriet: Notke in Japan, Greentaich,

Saritchen on Pic lsland, and, Zurich. The potition on

the serni.circles ot' the sbad.ott of a rod. placed. in the

center of tlte ramp allowt local tirte ,o be calibrated,

with tbat of tbe uorld.'s lour time-centert.

The Santrat Yantra at Jaipur is surround.ed by tuteh,e

srnaller instruntents knorun as Rasi Valaya Yantua

wbich operate on the same principle. But instead. of
the hypotenuse ot' the triangle pointing in the constant

d.i.rection of the eartlt's axis, tbe bypotenuse of tbese

inrtrumentr t'ollows the pole of the ecliptic - the
plane of tbe eartb's orbit, inclined' 231/zo to that
of tbe equator - ilx its journey around. the eartb't
pole. Thus, each instruntent it only good. for tlte two
bours per d.ay uben the hypotenuse of its triangle
is roughly parallel to tbe pole of the ecliptic. Tbe

sun't latitad,e or d.eclination being close lo zero al
that tinr.e witb ret'erence to the instrument, one lndy

read, the sun's long'itude or right ascension lrom the

quad.rant.

lPlate 4) The motber Sama, Yantra raith her brood.;

tPlate 5) The Rasi Valaya Yantra in detail.
(Plate 6) The retarn uieta t'rom the wmm'it of tbe

Santrat Yantra at Delhi loohs doutn u|on d pair of Jai
Prakas antl, lurther back, a pair of Ram Yantra.
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The lai Prahas, called. "tbe crett jewel ol all instru-
rnent!" by lai's astfutant, is a concatte hemitpherical'

bowl placed. in a stand' (or sunk in tbe ground, as at

laip*r). Tbe rim of the instrwment represents tbe

horizon, wbile tbe makings ol tbe bowl are tbose of
the celestial spbere: zenith, Sou.tb Pole, meild,'ian,

great c'i,rcles, equator, erc, Two wires are $retcbed
across the rim, one N-5, tbe otber E-IV. By aligning
tlte intersection of tbe utires, an obiect and. a nzark-

iug on the bowl, zenith d,istance, altitud,e, etc,' can

be read,.

Althougb suclt an inttum.ent uas buih in Babfionia

in tbe third, centtury 8.C., lai Singb wds lrot llaile
of tbe fact,
Jai Prakas and, Ram Yanna come paired, for the wme
reason. Tbis it simply to allout access lor tbe taking
of read,ings, one being the negatiue space ol the

other. \Y/here one is sol'i.d,, tbe other is 'uoid,.

(Plate 7) lnid.e oae of the Jai Prakas.
(Plate 8) Four ol the in$ruments at laiQur. A bratt
sund.i.al of the type whicb Jai Singb sougb't to replace

in tbe forcground; in the mi.dd.le ground., one of

laipur's ttuo marble lai Prakas. Tbe in$rument to
the left rear ir another Samrat Yantra of med,ium

ize. The remaining irrrlrilmen, is a aertical sund.ial

witb opposed, padlel faces (tbe oboerse is natually
out of sight) known as the Nari Valaya Yantra.

The faces are in turn parallel to the plane of tbe

equator, the line ioini,ng the centers of the sund,ials

being parallel to the axil ot' tlte eartb. Tbe run fallt
on the nortbern t'ace tuhen itt declination is nortlt
of the eqaator t'rom 24 March to 21 September; the
otber six months it ir to the touth and, the soilth ldce
is used,. At the equinoxes, sunlight lust grazes botb

I aces.

(Plates 9 and, 10) Tbe Ram Yantra is a circular
build,ing tuith a pillar at the center. Tbe height ot
the utalls and. tbe beight ot' the pillar from the fl.oor
are each equal to the insid,e raclius of the bui.hling

nteasured, from tbe circamference ot' tbe pillar to tbe

wall. Both walls and, floor are calibrated, i.n d.egrees,

eacb rcpresenting exactly 45".
As the sbad.ou ot' the san runs dnun tbe uestern
wall, across tbe floor and then up rhe eaitern uall,
the location ot' the end. of tbe shad.ott, will at any

time giue tbe altitude of tbe sutt. Likewise the ra.dial

line on the fl.oor tubich bitects the sbad,ou lengthwise

will giue ,he sun's azimuth or horizontal position

uitb relerence to the norrb-south axh. A piece of

string run from the top of the pillar to a point on

tbe rtruclure and. alignetl ttitb any heaaenly bod.y

tu,i.ll allow its altitude and, azintuth to be read. as u'ell..

(Plate 11) The celestial hertisphere in marble: look-

ing into the botaeh ot' one ol the Jai Praka-r at laipur't
artrcnom.ical cily.

A return tieu f ronz the Nari Valaya Yanrra. The two

Jai Prakas and, the twelae Rasi Valaya Yanta.
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MYKONOS AND PATMOS

Paul Mitaracbi and. Robert Ernest

It is only lately that the archirects of our generarion
have become conscious of their position in an his-
torically evolving world rather than standing merely
in a revolutionary chapter from it. N7ith the critical
eye of our day we evaluate the monumenm left by pre-
vious generations. More recently, we have become
aware of the achievemenrs of the popular builders.
In these we look for clues in our search for the proper
balance between the individual parrs and the har-
monious whole.
In the Aegean islands it is possible to isolate certain
native building characteristics, such as whitewashing,
assymetrical massing, similarities in construction and
the use of native materials, an integral yet arcicu-
lated relationship to the landscape, and a consistently
human scale. The less apparent diversiry of expression
on the individual islands is also interesting and seldom
discussed. l7ithin the above framework, a particular
site, history, a set of social and religious customs and
aestheric preferences will evoke very difierent solu-
tions ro similar problems. Although one tends to
identify Greek islands as belonging ro a commoo
tradirion, closer investigation, as will be seen in
Mykonos and Patmos, shows varying solurions in
terms of siting, and the elements of which these rowns
are builr.

Tbe continuoxtr nzoaement of the street is mod,ulated,
by tbe proiecting stairs.

Mykonos is a comparatively flat island. This may
account for it not having been developed by rhe
classical Greeks, who well knew of its existence, but
chose to build their remples and legends under rhe
symbolic mountain of its closest neighbor, Delos.
During the fourteenth to sixteenrh cenrury period
of piracy, many orher island cities, Kastro on Siphnos
and Py-rgos on Santorini, for example, rook on their
presenr shapes as fortress sites, but again probably
because of its flat and, therefore, difficult to protecr
terrain, the site of Mykonos q/as not developed.
At this time, a town did exist, but until the end of
the seventeenth cenuy it consisted only of a small
block of houses and churches builr on the tip of ao
unprorected peninsuia. These early srrucrures were
connected either in series or by buttressing and
bridging over the streets, so rhat the houses them-
selves served as continuous ramparts, a characteristic
which is partially carried over in the later, less re-
stricted development along the northern gulf. Lookiog
at the overall site as it has developed today, one is
aware of a relationship between city and land which
is rypically Greek in its reverence. Like the island
itself, the city has no violent conrrasrs or enrptive
changes in scale.
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Mykonos

The present plan of Mykonos indicates the overriding

importance of the post seventeenth century orientation

away from the small peninsula and toward the gulf.

(The early city, although many of its structures are

still in dramatic evidence, is almost deserted. ) The

plan was never formalized, but, while it is not immedi-

ately comprehensible, there is natural order in its
rnovement. The broad-quay is the commercial, social,

and civic nucleus; it is harbor, street, market, and

square. From here two major streets flow in long con-

tinuous lines to the extemities of the city, receiving

irregulady the smaller domestic streets, passageways,

and squares. The great length of these streets is con-

stantly interrupted by proiecting stairs and porches. In

this way the stairs and, as will be seen later, the

chapels, become maior sculptural elements in the

street, modulating it, changing its direction, but never

terminating it. In the same way, the irregular squares

are never static focal points, or climaxes of the street'

But the continuity of the street does not Prevent one

from sensing a hierarchy of plan movement' This

comes from the physical dimensions of the streets and,

more subtly, frorn the light which these streets admit,

varying from the naked sunlight of the quay to the

often caveJike quality of the domestic passages. The

uniform whiteness of the structures and of the street

itself provides a constant scale for measuring the

intensity of the light.
The house, which is the main definer of the street,

quite naturally takes the fotm of the row house,

ancient and typical of insular Greece. Like every ele-

ment of the Mykonos townscaPe, this reflects a rever-

ence for the total scheme, yet there are a few more

examples of the endless variety possible in row hous-

ing. There are one-story row houses one room deep,

three-story row houses three rooms deep, and many

variations in between, including splitJevel plans.

Even within a block of similar houses, each gains its

own identiry by the manipulation of the elements of

the facade: stairs, doors, two kinds of windows, chim-

neys, and often roof drains. The cut-away PersPective

illustrates one of the most repeated rypes. As is always

the case, the room opening directly off the street is

the living room; behind this is the kitchen, here con-

taining a stair of ladder ProPortions leading to the

upstairs sleeping rooms. A courtyard or another

street might occur at the rear of the house, or another

structure might be backed up to form a third party

wall. The space under the exterior stair is the toilet,

chicken hatch, or storage area. A small high window

is usually open for ventilation, while the longer, shut-

[,'
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rered windows are handled according to the weather

and the privacy desired. An opening in the parapet

wall allows the water to drain from the roof down the

facade. As all surfaces are white, there is little dis-

coloration, but there are integral g-utters on some of
the facades, which lessen the weathering of the white-
wash.

The materials used in the houses and the method of
their construction vary little. The island itself is
granite and this is the basic building material. There

is a very limited amount of wood, plenty of seaweed

and earth. Thus, load-bearing stone walls suppon the

inevitable flat roofs which span the short room di-
mensions with rough-hewn cypress logs. (The span

is sometime halved by the introduction of an inter-
mediate arch. ) Small twigs tied together and covered

with seaweed form a continuous, woven ceiling which
rests on the beams. A very thick layer of mud com-
pletes the roof section.

Impervious layers of white paint are then applied to
the entire surface of the strucme. This process, re-
peated semiannually, accounts for the soft sculptured
appearance of the forms. The visual impact of this

The Mykonor srree, h noi terminated architecturally

Perspecta 6 Tbe Yale Architectural Journal

whiteness on the total cityscape, carried to its uncom-

promising ultimate on Mykonos, differentiates most

directly and effectively the man-made city from its
granite origin.
Color is used sparingly; on the delicate wood railings
of the houses, it contributes its own delight and makes

the massive white surfaces seem even more pure. The
chapels are the only buildings on which color is
directly applied; their red and blue roofs present the

only iarge painted areas. Thus color is reserved for
the most important buildings, in a way which recalls

the hierarchal order of a classic Greek ciry.

An even more important definition of the chapels

derives from their structure; their characteristic vaults

and domes are never used secularly on Mykonos. Im-
rnediateiy recognizable in the sea of flat-roofed houses,

the chapels punctuate the cityscape. Plasticity is also

seen in the chapel walls, u'hich may be rounded to

describe niches or contain altars. In further contrast
to the long rows of houses, tl.re chapels are free-

standing and are, therefore, able to take an active
part in the street, where they appear as uncalculated

and constant surprises.

The chapels p'il,nctuate the cityscape uirh tbeir more
sculpturesque form:. Tbey take an actiue part in tbe
street, cbangi.ng its d,irection or as below forming
snzall squaret,
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The existence of 350 chapels for a popuiation of
3500 indicates the significance of religion in the
Mykonite life, bur it is also evidence of a private
rather than an institutionalized monasric religious
tradition. Chapels are consrrucred and maintained by
individual families, usually in fulfillment of vows
made in prayers for the saving of life at sea. Size,
forms, and furnishings of the chapels vary according
to the owner's means is no larger than a dog
house. Most are simple vaulted basilicas, and some
are variations of Greek and Latin cross plans com-
bining vaulted basilicas and domed sanctuaries. The
construction of the chapel is similar ro thar of the
house, except for the vaults and domes, which are
formed of mud and stone, using wood centering and
scaffolding matted with a layer of seaweed.

In every case, ir is the artisan who is the creator. He
works without plans, yer he is completely familiar
with the restricrions imposed by his materials and the
physical requirements. Limited materials and the same
social and climatic needs determine the framework
within which he creares, but there is another moti-
vating force - his ovr'n crearive imagination, and
in many instances he uses it freely. Any attempt to

Tbe chapel: occl.lr as conitant sarprhes in lbe street.
Mykonos

Detail. Homogeneity witb great uar,i,ety ,is achieued. on
Mykonot by the consistently plastic treatmetzt of

f orms.
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evaluate his work on a purely functional basis leaves

irreconcilable gaps.

The origins of the architectural sryle of Mykonos are

diverse and obscure. One may say that the church is

principally of Byzantine origin, while the house may

have evolved from the eatly Greek town house, or,

more likely, it may represent a type which has re-

appeared because of similar conditions. As is often the

case in popular styles, there is no real way of measur-

ing the nature or extent of outside influences, and

indeed it is less interesting to speculate oo these ante-

cedents than to evaluate Mykonite architecture itself

as a mature style.

Patrnos

Patmos, one of the Dodecanese Islands, lies only
eighty miles east of the larger Mykonos. On Patmos,

two factors have been of primary importance in in-
fluencing the shape of the town and its architecture.

One is the site, more hilly and abrupt than the gentle

slope on which the town of Mykonos grew up; the

other is Patmos' particular historical and culrural
tradition.
The island, in the form of a misshapen hourglass, runs

Penpecta 6 The Yale Architectural lournal

north and souch for about eight miles. Of the two

bays formed by the narrow neck at the middle, the

western one has developed into the port of Scala.

The town spreads a little way up the two hills on

either side of the harbor, but does not extend far
inland except along the road, which winds its way

to the top of the eight-hundred and fifry foot hill
crowned by the old town of Chora.

Chora, "the ciry," first built in 1088 as a fortified
monastery, grew in a series of concentric circles

around the castle. The two old taxis which connect

Chora to Scala make the hairpin-rurn climb in three

minutes and never penetrate into either town, the

streets being too naffov/ and, in the case of Chora,

often interrupted by flights of steps. The small hills
surrounding Scala have provided ideal sites for little
chapels which ovedook the harbor, and the relative

sreepness of the site makes both upper and lower

towns look like cascades of white cubes.

The traditions of Patmos grew up around St. John
the Evangelist's exile to the island in the first cenuy.
A thousand years after the revelation, the by-then

deserted island became, by a decree of the emperor

of Byzantium, the properry of the new and powerful
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fortified monasrery of St. John the Theologian. Thus,
the island took on the character of a sacred site:
myths relating to St. John developed; religious monu-
ments such as monasteries and churches were built;
and economic and trade privileges were granted to
the islanders, who became rich, traveled, and literate.
Venice influenced the way of life and the design of
the elaborate houses of the merchant shipowners,
while the monasrery overlooking the thriving town
retained im spiritual leadership.
During the Turkish occr.rpation of rhe Byzantine
empire, Parmos kept a measure of independence, con-
tinued to rhrive, and developed into a major center
of culture and higher education where many of the
leaders of the nineteenth-century Greek uprising
against the Turks were trained. The physical develop-
ment of Patmos was strongly influenced not only by
the monuments which for centuries has been part of
the scenery, but also by the inhabiranrs' consciousness
of a heritage which direcred them culturally and his-
totically rather than technologically. That Parmos is
quite different from Mykonos should not come as a

surprise.

At present, Chora is being deserted in favor of the
more active Scala. At the foot of the fortified monas-
tery, the old maosions builr by the seventeenth-
century merchant seamen and the later nineteenth-
ceotury houses stand half abandoned. Their corners
are sharply defined and quoined; their windows and
doors well framed by stone jambs, sills, and heads
which, Iike the quoins, are left unpainted and stand
out from the whirewashed walls. In the most recenr
houses of Scala, this expression of sharply meering
planes and framed openings continues as part of the
tradition which differentiares the architecrure of
Patmos from that of Mykonos, where every building
seems to melt into the ground, corners are rounded,
and only carpenmy and the domes of some churches
are painted. The contrast berween the sharp self-
contained cubes of Patmos and the fluidity of My-
konos is striking. To obtain this quality of sharpness,
quarried stone, as of old, is used rather rhan field-
stone, of which, however, there is no shortage. The
walls are therefore better built, with tighter joints
and do not have to be protecred with a layer of stucco
before being whitewashed. The resulring efiect is of

Cbota: Tbe eleaenth centtury nzonartery touefi oaer ,l)e old, town.. lls powefiul infl,uence .is oisible in tbe arcbirecture bere at well as in the harbor below
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Scala: Short srreets bound, by the ilmple eleaatiou of

,he houet. Tbe toun is a series of interconnected

courtyard,s similar to tbis one.

painted stone rather than the white adobe-like texture

found on Mykonos. Although the use of quoining
has been abandoned, the windows continue to be

framed, whether with cut stone as before, or, more

often, simply by a careful painting of a frame on the

surface of the wall around the opening. Colors are

limited to light and dark grey, blue, yellow ochre, and

red ochre, with no more than one color used on each

house.

The roof and wall construction of these houses is

essentially the same as that of Mykonos and need not
be described again.

The winding streets of Chora are of great interest,

but are fairly representative of similar streets of other
nine-hundred-year-old towns in the Eastern Mediter-
ranean. It is in Scala that we discover a most striking
sffeet pattern, clearly the opposite of the Mykonos
pattern of long linear pedestrian ways.

In the northwestern part of Scala, streers take the
form of courtyards, their boundaries uninterrupted
by projections from the houses, their length limited
to about fifteen times their width. I am convinced
that this limitation of the length of the streer is
directly and consciously related to the simplified form
of the house, as the more sculptural house and the
endless street are equally consciously related on
Mykonos. On Patmos, the facades on the streer are

Pertpecta 6 The Yale Arcbitectaral Journal

Scala: Doors and. uind.owt became tlte climactic
eaenrJ a, the end, ot' each street,

modulated only by the painted openings. Each street

is related to two others as the bar of an H relates

to the two vertical sides. Thus the end of each street

is a T crossroad punctuated by windows and doors,

which are placed with extrerte care on the house

which faces the crossroad. On Mykonos, a walk
through the town is a series of climaxes dispersed

aiong the iength of the streer. On Patmos, rhe walker
invariably faces the climax at the end of the space,

before he turns the corner to encounter the nexr

surprise. \7ith extremely few variations this pattern
is repeated throughout the area and appears to be a

conscious plan to which all builders have adhered.

The needs of defense have often shaped the towns of
the Eastern Mediterranean. If this is the case here,

the result is strikingly different from that of other
towns designed with defense in mind.
Squares are closeiy related to the religious history of
the isiand. The upper town has three major open
spaces. One, the public square, at one time presumably
the busy center of the town, is now partly deserted,

with a single coffee house and the few shops needed

by the dwindling community. The other two have

administrative and ceremonial functions. Flanked by
austere buildings of the local government, they are

also the scenes of yeariy religious processions and

festivities, and are dedicated, not to the commercial
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Cbora: Like most other tquares on ,he i:land, tbis

formal space is ased, d,uri.ng major relig,i,ou fes,iaals
organized, by the monasrery.

A d.ouble uaulted, chapel in tbe hi,lls aboae Scala.
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activities or leisure of the community, but to the

mysteries of the Greek Orthodox faith, carried on

through the ages by the monks of the monastery. In
the port below, younger, more active commercially,

and closely related to the water and its activities, the

proportion is reversed: there are two commercial

squares and one religious one. Here, unlike Mykonos,

it is not the port which comes to life at sundown,

but the ma;'or square whose west side opens on the

quay. The other three sides are occupied by arcades

with stores, coffeeshops, the post office, and a smail

covered market. This iregularly shaped trapezoid is

about one hundred by two hundred feet and is truly
the core of the island. Linked to it is a smaller

irregular triangular square with a few shops and

trees. Further up is the church square, deserted except

on religious feast days.

Like the squares, the churches exist as self-contained

units and not as even6 in the streets. In every case

they are detached architectural statements, whether
located on a major square or in the open country.

The country churches in most cases are single or
double vaulted with battered walls. They do not have

the peaked fronts and the painted roofs we have seen

on Mykonos. Again, while house roofs are mostly

flat, the roofs of churches are invariably domed or

Perspecta 6 The Yale Arcbitectural Journal

vaulted. As on Mykonos, there are a number of twin
churches. There are also two churches with double

barrel vaults, each with a cylindrical dome, such as

I have seen nowhere else.

In evaluating Patmos not only in relation to Mykonos,

bur also to eight other islands visited last year, its

surprising sophistication, the result of its rich seolar
and religious traditions, stands out. The monks of
Sr. John the Theologian, born in the towns of Patmos

and cloistered in its monastery, display with pride the

wealth of its treasury and its library. In the evenings

they gather on the roof overlooking the two towns

and gaze at their white cubes, well aware that both

Chora and Scala were created by their monastery.

\7hile the ciryscape of Mykonos is purely popular in
origin and remains humble in its scale and anonymous

in its expression, Patmos shows itself to be the result

of a culrural contiouiry. The island is conscious of

an historical sryle of Byzantine and "bourgeois"

origin, the latter the work of skilled and careful crafts-

men, intent on expressing the will of the individual

owner, as is typical in a wealthy and therefore com-

petitive society. As in Mykonos, individualism is ex-

pressed within the measure of an almost intangible

harmony which, however, never becomes uniformiry.
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The Arcbitectural Rerieu published io JuJy 1957
a special number called "The Functional Tradirion";
this illustrated many anonymously designed buildings
in England of a regional type, such as farmhouses,
barns, warehouses, mills, etc. This selecrion was per-
haps a little narrow, faintly Georgian, and too nearly
confined to early indusrialism. It could have included
fortifications, village housing, and early office building.
Sibyl Moholy-Nagy has also published a book illustrat-
ing similar buildings in America.
The merit of this type of building as seen by an
architect today is that they are usually composed
of direct and undecorated volumes evolved from
building usage and parricularly from the functions
of their major elements. They adapt to a wide variety
of materials and locality and their structural suppor.
is sensibly derived from the organization of the
building. Though dating back to medieval times,
they are peculiarly modern, suggesrive of the eariy
ideas of Functionalism, bur probably less of the
machine aesthetic, which was primarily a style concern.
Le Corbusier has always been aware of the uncom-
promising appearance of this type of building, and
as the rheoretical impetus of the modern movemenr
has diminished, their influence upon him has become
apparent, parricularly in his later work. (1, 2)

The flats of Ham Common (4) were probably
influenced by de Srijl and the Jaoul houses, but ar
the same time we were fascinated by the qualiry of
vernacular brick buildings such as the Liverpool
warehouses, ( 3 ) and in general by the great virruosiry
of English ninereenth-cenrury brick rechnology. (7)
The design of a small house in the counrry ( 6 ) was
probably affecred by the roof complexes of traditional
farm buildings, (, ) and the pyramidal massing
results from giving the living-room a double height
space with a sloping ceiling, and by placing a
studio,/bedroom on the upper level. The roofs are
simple lean-to's spanning between walls.
On borh sides of the Atlantic the current dilemma
of modern archirecrure seems ro be that top archirects
are absorbed in becoming either srylists or strucrural
exhibitionists and as the "Functional Tradition" indi-
cates, there is an alternative architectural expression
to thar of style or srrucrure. This is by the direct
expression of the actual accommodarion volumes in
relation to each element determining the plastic
composition of the building. ( "The section is the
elevation" - Le Corbusier) The architectural qualiry
of a solution will of course depend upon the parti-
colar organizarion of the accommodation, circulation,
services, erc., and vernacular buildings usually have
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an unsophisticated but successful integration of large

and small elements achieved with a degree of in-
evitabiliry. In modern architecture, an over-formal

solution may avoid the realities of the accommodation,

and this is the case with Louis Kahn's project for the

Trenton Community Centre where the silhouette of

the gymnasium, which is the biggest single volume,

is determined by a roof-bay system which is mainly

appropriate to the corridors and small rooms.

In America, "sryling" aPPears as the application of

frills and grilles, the introduction of histotical frug-

ments, and the indiscriminate use of glass curtain

walls. Strucrural exhibitionism appears as the over-

articulation of columns and floors. Both are obsessed

with the outer building skin and both are equally

effective in masking the volumetric dimensions of

the spaces behind the facade. Recent "after-Mies"

architecture can be seen in fact as a more decorative

elaboration of the Miesian peripheral structure solu-

tion. Arising from axial plan arrangements of classical

origin, the structure is often unrelated to the shaPe

of the internal space, and it tends to stand evermore

in its own right accounting for the principal aPpear-

ance of the building. The ideology of the 'free plan'

included the independence of spaces and walls, where

necessary pushing through the constrictions of the
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sructural cage; and on the exrerior of Le Corbusier's
eady Paris houses, the shape and purpose of the
internal spaces is suggested, bringing the scale of the
human being and rhe room back into the ciry.
Modern architecture has recently gained its real
foothold in England through the necessiqy for low-
cost building, whereas more fortunately its acceptance
in America appears to be synonymous with prestige.
I7e have therefore only recently taken up with the
application of curtain walling, but as our buildings
have neither the scale or the expense of their Amer-
ican equivalents they appear cheap and undistin-
guished. ( "Money equals qualiry" seems to be a facror
in this style of architecture.) \7e also have a com-
plete aiphabet of "conremporary style," fashion-
promoted by the public press as avant-garde, and this
will sooo create more harassing problems for modern
architects than rhe dying protests of the academic
conservatives.

In the Georgian squares, each house has an ela-
borated entrance and the location of the principal
room, usually oo rhe 6rst floor, was indicated by
wrought-iron work, canopies, erc.; thus the extenr
of the dwelling and the location of irs main accommo-
dation was indicated on the terraces of the eighteenth-
cenrury city. This identification of the house in its

envirooment is repeated by Le Corbusier in the Unitd,
with the expression of the dwelling cell, several of
which comprise the total building, whereas in the
Lake Shore Apartments the location of the dwelling
is of little consequence. "Sryling" encourages am-
biguiry and in mosr of our Victorian terraces rhe
identiry of the individual house has also disappeared.
The styled uniformity of these street facades was
achieved with rendered walls, repeating windows, and
horizontal cornice, but rhe true orgatization remains
visible on the backs (8) where it can be seen that
building is made of bricks; it has a pitched roof,
rooms afe at different levels and of. unequal size, and
outhouses define the property walls.
Vith the design for a house in the Chilterns, (9)
the organization of stacked room volumes resulted
from using each half-landing of a central staircase
as access to, in principle, one room at each level. This
formation adapted well to the site which was sloping
in two directions.
A few years ago, Luigi Moretti illustrated in
"Spazio" rhe plaster casrings taken from inside
accurate models of certain historical buildings. By
treating the external surface and the inner construc-
tions of a building as a three-dimensional negative or
mould, he was able to obtain solidified space. If space
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can be imagined as a solid mass determined in shape

and size by the proportion of a room or the function
of a corridor, then an architectural solution could be

perceived by the consideration of alternative ways in
which the various elements of the programme could

be plastically assembled. lt is not assumed that every

element should be expressive, but it is important

that a hierarchy of the most significant volumes is

recognizable in the ultimate composition. \Within

practical limits, room shapes are variable and the

different ways of assembling accommodation, circula-

tion, etc., may be almost infinite; nevertheless a design

will start to emerge in the imagination when the

relationship of spaces appears to have coherent organi-

zational pattern. At this moment of coagulation, how-

ever, the cerebral exercise loses its abstract value as

it is necessary for it to materialize as substance; and

a successful transition from organizational pattern

into structure and materials is dependent upon the

author's structural vocabulary. Through its selection

the method of support should assist the ideogram of
the space organization.
Le Corbusier's monastery at La Tourette grammati-

cally explains a pattern of cellular repetitive sPaces

( the monks' cells ) related above the varied propor-

tions of the halls and refectories and set alongside

the dense single mass of the chapel. The structurel
grille of the Unit6 defines the space and describes the

dwelling, and whete the shape of the accommodation

radically changes so does the structural system, sefting

free the drama of the roof.
\7ith a complex building of different shapes and sizes

of accommodation, it apPears essential that several

appropriate methods of support should be used, each

specific to a particular organization; and this was the

case with our design for the new main building at

Sheffield University. ( 10 ) The Architecture, Arts and

Administration Building was in principle a long ter-

race of varied accommodation planned either side of a

centre axle of horizontal circulation. From left to right
are located the Architecrure studios, the Arts class-

rooms, the Arts lecture theaters, tutorial rooms, and

finally the Universiry Administration offices. Each of
these groupings is joined by a shaft of vertical circula-

tion. The classrooms and tutorial groups are of mass

concrete walling, and the remainder is supported by

columns and beams. At roof level there is a terrace,

and underneath there is a coverecl access walk, and
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