. 19,

33,
37,

37,
43,

ERRATA,

16th 1line, 2nd ecolumn. For "simnle®, read "single".
56th line, lat coliunpn. PFor "acnepted", read "accldental®.
30th line, lut column. PFor “dsscribed", rend "asoribed”.
3th and 9th lines, 1lst columan. The paranthesis ahould axtend
to, and includas, the word “triforium”,
4lst line, and column. For “oglersstory®, read "triforium®.
20th 1line, lat column. PFPor "17 ft.8 inchea®, read "14 ft.*

59th line, lat col.umn. For "mxbLnunm®, read "maximum®.
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ARCHITECTURAL REFINEMENTS.
A REPLY TO MR. BILSON.

By Wu. H. Goonyear, M.A.

Hon. Member Society of Architects of Rome ; Hon, Member Edinburgh Architectural Association ; 1Ton. Memher Royal Academy of Fine
Artg of Milan; Hon, Acndemician Royal Acilemy of Venice; Corresponding Member American Institute of Architects.

FMHE purpose of this Paper is to make some reply
1 to an article by Mr. John Bilson which ap-

peared in the June number of this Journal
for 1906.

The exact title of Mr. Bilson’s article might not
appear to have serious importance in the contro-
versy which it has opened up, but it so clearly in-
dicates the bearing of his argwment, as expressly
rehearsed by himself, that I shall not hesitate to
call attention to its wording, and especially to its
quotation marks. The title runs as follows:
« Amiens Cathedral and Mr. Goodyear's ¢ Refine-
ments ': A Criticism.”

When the quotation marks of this title are re-
lated to the opening and conclusion of Mr. Bilson’s
Paper, it will be found that they imply not only that
there are really no refinements at all in the Amiens
Cathedral, as supposedly observed by me, but also
that there are really none at all in any of the other
cathedrals and churches which were represented
in the Edinburgh Exhibition of Architectural
Refinements.*

The reception accorded this exhibition is stated
by Mr. Bilson to have inspired his Paper. He is
careful to point out that the list of patrons does not
in itself furnish any indication of the opinions of
such palrons about the asymmetries which were
represented by the exhibition, which must certainly
be admitted, He is careful to raise the question
(but careful not to decide it) whether the success of
the exhibition may not have been, on the whole, a
succes d'estime ; but he neverthelass confesses that
“gome of our Scottish colleagues have received its
teaching with something like enthusiasm,” and he
consequently feels called upon to ask “ whether we
are justified in accepting such teaching.” Iis con-
clusion is an emphatic negative, but just what the
teaching is which we are not to accept Mr. Bilson
does not state accurately or carefully, excepting that
it is represented by this Brooklyn Museum loan of
exhibits at Edinburgh which M. Bilson does not
appear to have seen, or if he has seen them he is
careful not to mention it. Anything, however,
which Mr. Goodyear has published or done in archi-
tectural research may be safely discarded, in Mr.
Bilson’s opinion, as unworthy of notice, and is con-

¥ Opened by the Edinburgh Architectural Association
in the Scottish National Portrait Gallery, 6th September
1905, closed 11th November.

seqquently fit to be labelled by that most deadly and
exquisitely contemptuous anathema which is con-
veyed by the use of the quotation marks in the title
of the article.

Mxr. Bilson is also careful to mention “the large
number of churches ™ covered by my investigations
as making it “ difficult to test "’ my “ theories,” “ or
to arrive at a definite and final swnming-up of the
whole case in a short general Paper.” Mur. Bilson
has solved this difficulty by the use of quotation
marks in bis title. Otherwise, and aside from the
contemptuous opinion which is conveyed by the
quotation marks, he explicitly states that on aceount
of “the large number of churches covered by his
investigations . . . I do not propose to roam at
large over the entire area of review,” but none the
less he says: “ The object of this Paper is to give
a ‘definite answer’ to these questions,”’ viz.
“whether we are justified in accepting such
teaching [as that of the Edinburgh Exhibition],
or am 1 right in believing that the chief value
of Mr. Goodyear’s investigations will be found in
the fact that they repeatedly afford in themselves
evidence in disproof of the theories which he bages
upon them ? ' This “ definite answer ” will not,
however, roam over “the entire area of review.”
“T shall confine myself entirely to what Mr. Good-
year has written about the churches of Northern
France and almost entirely to a single typical
cathedral,”

Mr. Bilson has thus made things easy for him-
self, but he is not willing to make them corre-
spondingly easy for me. He is disposed to limit
his field of inquiry, but he is not disposed to
limit the sweeping character of his conclusions and
condemnation,

He has so strictly kept to bis plan of limiting
his own “area under review ™ that seventeen pages
are devoted to Amiens Cathedral, while three pages
are devoted to a debate about deflected plans and
to brief notes on a very few French churches out-
side of Amiens. One page is devoted to his pre-
face, from which I have quoted.

He has so closely kept to his plan of limiting
his own “area of review' that not one Italian
building is even mentioned, and that not one of
my publications on Italian churches is quoted,
either in footnote or otherwise. As far as Mr.
Bilson’s Paper is concerned no one would know

D
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that I had ever surveyed or photographed or pub-
lished an Italian building.

This is the method of “definite answer’ to the
teaching of an exhibition which inclnded only
seven I'rench churches, as against forty-five Italian
churches, three churches in Constantinople, one in
Germany, and six ancient temples. This is the
method of “definite answer’ to the teaching of
an exhibition which allotted 41 photographs to
TFrance, and which allotted 226 photographs and
surveys to Italy, which allotted 8 photographs to
Amiens, and which allotted 42 photographs and
surveys to the Pisa Cathedral.

The omission of seventeen of my most important
publications on architectural refinements from My,
Dilson’s own perusal, mention in text, or footnote
bibliography, is a curious and almost incredible
illustration of his temper and attitude. Those
omitted ave the ones referring to Ttalian and classic
buildings. On this head the bibliography of the
Edinburgh Catalogue may be compared with Mr.
Bilson’s alleged bibliography, which is given in
one of his footnotes (p. 400). Ile does not ex-
pressly say that he has quoted all my publications
on refinements, but he very expressly leaves it to
be inferred and understood that he has quoted all
which need be examined before giving a * definite
answer "' to the teaching of the Edinburgh Exhibi-
tion.

This assumption is preposterous. If a critic
were desirons of testing the general valuo and
character of my investigation by confining his
attention to a singlo typical building, fairness and
cominon sense would suggest the choice of the
building which I have most cavefully surveyed and
described, and which had the largest number of
exhibits at Bdinburgh. This is the Pisa Cathedral,
which was represented by forty-two exhibits, as
just mentioned. No other medixeval building has
ever been so carefully surveyed, and Mer. Bilson’s
failure cither to mention any of the Pisan exhibits
at Edinburgh or to mention any of the publications
in which they were reproduced and carefully de-
seribed is an inexplicable omission in view of his
sweeping conclusions.

Another reason suggesting this choice of the
Pisa Cathedral is that my investigation of
mediwval architectural refinements was originally
snggested by this cathedral and originally began
there (in 1870). Not only was the Pisan Roman-
esque the actual point of departure for my own
studies in this special investigation, but it must
always remain the logical point of departure for
every systematic examination of medimeval agym-
metry, becanse the material is far richer and the
phenomena are far more numerous than else-
where.

Moveover, the argument for the historic deriva-
tion of certain medimeval refinements from those of
anbiquity can only be presented through the Italian
buildings which show marked Guiweco-Byzantine
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influence, and these are notoriously, and above all
others, the Pisa Cathedral and St. Mark’s at
Venice.*

Any critic 1s privileged, of course, to select any
church as a subject of debate, and no one could
complain that My, Dilson’s criticiam has selected
the Cathedral of Amiens as o matter for discussion ;
but it is a very sad indication of his prejudice and
bias, and of his want of discretion, that he should be
willing to base a wholesale condemnation of the given
architectural investigation on the assertion that I
have made a mistaken observationin one cathedral.
This is, however, his avowed position, for M. Bilson
assures us, in hig closing and final sentence, that
“when the other French churches investigated by
Mr. Goodyear have been the subject of ;nonographs
as exhaustive as that of M. Durand at Amiens,
there will be no difficulty in producing equally con-
clusive proof that their ¢ refinements’ exist only in
Mr. Goodyear’s imagination.” Certainly there will
be no difficulty, as far as Mr. Bilson is concerned,
even in advance of the happy day when every church
hags its own monograph in two enormous volmmnes.
There will be no difficulty, becanse there has been
no difficulty. Mr. Dilson’s word is as good as his
bond. Ie knows very well that these monographs
will never be written, and by assuring us of what
would happen if they were written he evidently
makes it unnecessary, for his special purpose, that
they ever should Dbe written. Thus does a single
good monograph serve the cause of truth and of
My, Dilson for a large number of churches. These
include the ISdinburgbh exhibits for forty-five
churches in Italy and the seventeen publications
about them which Me. Bilson did not think it worth
while to mention, because he has heroically resolved
to confine himself to the I'remch churches and
“not to roam at large over the entire area.”

If the distribution of the various classes of pheno-
mena so far ohserved were asserted to be locally
uniform and regular throughout medireval work ;
if the medieval churches were asserted to exhibit
generally an equally large variety of phenomens
when one cathedral is compared with another ; and
if the churches of France had been as widely and as
thoroughly examined as those of Ttaly, Mr. Bilson’s
sumnary method of limiting his area of inquiry
without limiting his area of conclusions might have
some show of reason. As inatlers actually stand,

* The accidental destruction of most of the blocks
belonging to the Architectural Record Magazine (in which
the Pisa Cathedral surveys were originally published) made
it impossible to illustrate these surveys in the pages of the
Edinburgh Catalogue. 'The Catalogue illustiations offered
a partial memento of the exhibition to those who had seen
it, but they weve actually a make-shift choice in conse-
quence of the wholesale destruction just mentioned, and
very poorly balanced in consequence, relatively over-
numerous for some particulars and wholly deficient for
many others. It need hardly be pointed out that a cata-

logue cannot be expecied to take the place of the exhibition
to which it is a guide.
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his method has no show of reason. Certain classes
of phenomena appear to e strictly limited, even
within the area of Ttaly, to the Pisan Romanesque.
Outside of the Pisan Rowmanesque the variety of
phenomena is much greater in the Romanesque of
Italy than it isin the Italian Gothic. These matters
have been carefully explained in the publications
which Mr. Bilson has refrained from mentioning,
and which he has possibly refrained from veading.
On the other hand, in the publications for the
Gothic of Northern France which Mr. Bilson bas
formally quoted, it is expressly explained that the
I'rench Romanesque of the south and cenfre has
not been examined. It has also been expressly
explained that the time occupied in Northern
TFrance was necessarily limited to eight weeks in
1903 (one week in 1905), during which short time
330 photographs were taken and other classes of
surveys were correspondingly limited.* It hasalso
been expressly explained that in the Gothic cathe-
drals of Northern I'rance only one class of pheno-
mena has, generally speaking, been noticed, and
that the exceptions observed were almost wholly
limited to one church—viz. Notre-Dame at Paris—
in which a much greater variety of phenomena
were found.

In face of these repeated and time-worn explana-
tions, it 1s not an enconraging indication of Mr.
Bilson’s acumen or grasp of the subject-matter
which heisattempting to handle, to find him insist-
ing that the Amiens Cathedral, as a “typical”’
cathedral, ought to show all the refinements, and
that if it does not, this is an argument against the
general results of the investigation. Mr. Bilson
can hardly be aware that the temple of Phigalia
and the Parthenon were built by the same archi-
tects, Ictinus and Callicrates, and that the temple
of Phigalia is destitute of the Greek refinements, as
is also the Iirechthenm on the Athenian Acropolis.
If such a vemarkable contrast of practice existed
within the limits of Greek art and within the indi-
vidual practice of its most famous architects, why
should it not occur also in mediwval work 2 Mr,
Bilson’s equipment as a debater may thus be argued
from his wholly inadmissible position that if all
the refinements are not found in all the mediaxval
buildings, or in all the important ones, they cannot
really exist in any. On the contrary, if the Pisa
Cathedral exhibits phenomena which cannot be
found in Notre-Dame, and if Notre-Dame exhibits
phenomena which cannot be found at Amiens, this
is good corroborative evidence for other proofs that
their phenomena are not imaginary or accidental.
Our reviewer, however, ridicules the idea that Notie-
Dame should have refinements which cannot be
found at Amiens. My own suggestion (aside from
the one which he quotes, and which I do not re-
tract), would be that Notre-Dame stands in much

* The above matter was written before the recent sur-
vey work of this year was undertaken in Northern Frunce,

closer relations to the Romanesque, to which several
of the refinements observed in Notre-Dame appear
to be confined, when the Italian buildings are in-
cluded in the comparison of phenomena.

We are thus led to point out that My, Bilson's
self-set limitations in his effort to give a *definite
answer ' and a black eye generally to the teaching
of an investigation which he appears not to have
thoroughly examined, and in many particulars not
to have examined at all, have resnlted in an absurdly
incorrect and deficient summary of the phenomena
which he has atterapted to classify.

Thus Mr. DBilson’s preface continues, from the
sentence last quoted about limiting himself to * the
churches of Northern France and almost entirely
to a simple typical cathedral,” as follows :-—

“The 1vregularities which Mr. Goodyear claims
asintentional ‘refinements’ may be roughly divided
into two classes:

“1. ODliquity of alignment in plan, including
want of parallelism in walls and piers, deflections
of axis, curves of alignment, . . . and asymmetrie
plans generally.

“2. Walls, piers, and columns out of plumb,
sometimes straight, but more generally described
as ¢ vertical curves.’

“I do not suggest that this classification in-
clndes all the irregularities which Mr. Goodyear
believes to be refinements, but 16 covers the great
majority of the ecxamples noted by him in his
publications, and those which it does not include
are not material to the examination which is the
immediate object in view.” *

Now the “examination which is the immediate
object in view” has been explicitly announced by
Mr. Bilson as intended to give a “ definite answer
to the question “whether we are justified in accept-
ing” the teaching of the Edinburgh KExhibition.
This being so, let us inquire, for exawple, of Mr.
Bilson how fav his classification covers the forty-
two Ldinburgh exhibits for the Pisa Cathedral, as
also cavefully described in the various publications
of the Arcintectural Record Magazine which Mr,
Bilson has failed to mention.

The Building News and Engincering Journal
of 22nd September 1905 says of these Pisan
exhibits, which the editor had personally examined
in Edinburgh: “In Pisa, particularly, the idea
of creating false perspective effects seems to have
taken full possession of the architect. The diver-
gences, particularly those of elevation, have
evidently Dbeen carvefully devised with a definite
object—that of making a small building appear to
be imposing—and they have been successful.”
Let us now inquire what other churches, as repre-
sented in the Iidinburgh Exhibition, may fall out-
side of Mr. Bilson’s classification, as also represent-
ing perspective illusions. In the index of the Edin-
burgh Catalogue I find that eighteen churches, out

* The italics are mine.—W. H. G.
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of forty-five Italian churches —-that is, just about
one-third of all the buildings in the entire exhibition
—were selected to represent pevspective illusions.
(See “Derspective Illusions’ under “Index of
Iixhibits according to Subject-matter,”” p. 150.)
The index of the Edinburgh Cataloyue does not
therefore appear to be in harmony with M.
Dilson’s assurance that his classification “covers
the great majority of the examples’” noted by my
publications. One of the most important of my
publications which he therefore appears to have
overlooked or to have forgotten is ¢ Derspective
Illusions in Medieval Italian Churches,” in the
Arelatectural Becord, vol. vi., No. 1 (1896). This
publication is quoted in the Edinburgh bibliography
which My, Bilson must be presumed to have read.
My original announcements on this subject were
made in Sertbner’s Magazine for Aungust 1874,
under the title “A Tiost Art.”” Favourable critiques
of these observations were published by G. A. T.
Middleton in the Nineteenth Centwry Magazine
for March 1897, « Deliberate Deception in Ancient
Building "' ; and by C. J. MacCarthy (City Archi-
tect of Duablin) in a Paper read before the Royal
Institute of the Architects of Ireland, and pub-
lished, with numerouns illustrations, in the Irish
Builder of 1st February 1899, under the title of
“ Intentional Irregularities in Mediwcval Italian
Architecture.”

The existence of perspective illusions in media:val
architecture has also been formally accepted and
affirraed by the high authority of Choisy and
LEnlart, as well as by the Dictionary of Archi-
tecture published by the Architectural Society.®
Inasmuch as one-third of the buildings in the
Iidinburgh Exhibition were devoted to perspective
illusions, it would certainly appear that My, Dilson
has not given me what Mr. Roosevelt would call
“a square deal.”” My publications on this subject
long precede those of the French and Iinglish
authorities quoted, my earliest one dating back to
1874, as just mentioned. My publication of 1890
on this subject also precedes the mentions of
Choisy and Lnlart. It was the formal opening of
my general report on the Brooklyn Museum surveys
of 1895, and immediately followed the article giving
an introductory summary account of the results of
that expedition. The Italian examples deseribed
and surveyed by me are far more numerous than
those quoted by the French authorities mentioned.
Their instances, however, are found in France (with

* Choisy, Ifisloire de U Archatecture, vol, it pp. 184, 410
(1899) ; Lnlavl, Banuel @ Archéologic Jraniaise, p. 58
(1904) ; The Dictionary of Architecture, published by the
Avchitectural Society, London, vol. v. p. 18, under “Optical
Refinements”’ (no date, about 1882). Choisy quotes Arles,
Civray, Payerne, Poitiers, Montréal, Orbais, IRheims, S. Maria
Novella, [lorence. Iinlart quotes Nesle, Jioulogne, Civray,
Poitiers, Montréal, Orbais, S.Mavia Novella. The Dic-
lionary of drclifecture quotes Saint-Gilles, Lrbach, S,
Maria Novella.
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one exception), and yet Mr. Bilson’s title does not
shiun the designation and quotation marks of ¢ M.
Goodyear’s Refinements,” with which he should
hardly venture to publicly insult his French
collcagues. ™

Mr. Bilson is undoubtedly thoroughly fawmiliar
with thequoted publications of MM. Choisy and En-
lart, especially as his own work at Durham has been
so much praised by the latter authority. He also
pretends to be conversant with my own writings,
Would it not, therefore, have been afairer and wiser
procedure if Me. Dilson had included in his classi-
fiecation of ¢“Mr. Goodyenr’s Refinements ™ those
which had been independently announced by such
high authority 2 DBut the tale of Mr. Bilson’s delin-
quencies as a summariser and classifier is not half
told as yet.

It has been pointed out by many students of my
work that Mr. Ruskin is my predecessor in a very
important class of observations, and I have always
been ready to acknowledge this precedence, and
have always been anxious to call attention to it.7
This class of observations is also ignored by Mr.
Bilson, who, notwithstanding, persists in spesking
as though he knew my publications, and were
qualified to summarise them for the benefit of the
British public. Once more it will be noticed that
the omission relates to a class of phenomena
which bave also been observed and announced by an
authority of distinction. That the relation asserted
to exist between Mr. Ruskin’s work and one phase
of my own is not imaginary may be best shown by
quotations from other writers, TFor instance, Pro-
fessor Charles Eliot Norton, Emeritus Professor of
the History of Art in Harvard University, was a
personal friend of Mr. Ruskin, and has published
his correspondence.i Professor Norton said of my
quoted publication of 1874 in Seribner’s Magazine
that it was “ the most important contribution to
the topic since Ruskin wrote Z'he Seven Lamps of
Arehitecture.”” § Macmillan’s Dictionary of Archa-
tecture and Building, edited by Dr. Russell Sturgis,
opens its article on “ Refinements in Design " as
follows : “Vith regard to mediweval buildings, the
existence of apparently deliberate irregularities in
measurement was pointed out Dy Ruskin in the
Seven Lamps of Arcliutecture and in the Stones of
Venice, and Viollet-le-Duc in the Dictionnaire
de Udrchitecture Francaise, s. v. Trait (vol. ix.).
There has been, however, no such comprehen-
sive investigation as that undertaken by Dro-
fessor W. H. Goodyeaxr, of which the results were

* Mr. Bilson is also carcful to distinguish between what
he calls “real refinements,” viz. those observed at Amiens
by Viollet-le-Due, and those observed by me.

1 Edmburgh Catadogue, p. 20.

1 Ruskin, John : Letters to Charles Eliof Norton, 1904,
2 vols. Houghton, Miiin, & Co.

§ Church Building in (he Middle Ages, by Professor
Charles Lliot Norton, p. 321 (1880).
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published in part in the Architectural Record
(vols, iv.—vi., vii, ix. New York).” ¥

These two references may be sufficient to indicate
that Myr. Ruskin fivst observed a class of phenomena
to which I have made wide additions; and as DMr.
Bilson’s classification palpably omits these pheno-
mena, I am obliged to indicate them myself—first,
by quoting from Mr. Ruskin; secondly, by men-
tioning the number of churches and exhibits shown
at Bdinburgh for these phenomena; and thirdly,
by mentioning the special publications in the
Architectural Record which were devoted to them,

In the Lamp of Life Mr. Ruskin speaks of
“accidental carelessness of measurement being
mingled indistinguishably with the purposed de-
partures from symmetrical regularity. . . . How
great, how frequent, they are, and how brightly the
severity of architectural law is relieved by their
grace and suddenness, has not, I think, been enough
observed.”” After a series of observations he con-
tinues : “T imagine I have given instances enough,
though I could multiply them indefinitely, to prove
that these variations T are not mere blunders nor
carelessness, but the result of a fixed scorn, if not
dislike, of accuracy in measurements; and in most
cases, I believe, of a determined resolution to work
out an effective symmetry by variations as subtle
as those of nature.”

In my avticle on “ Constructive Asymmetry in
Mediwval Italian Churches,”’ which is ignored by
Mr, Bilson,* I have published and analysed a series
of designed irregularities in the measnrements of
arcades in Italian churches, similar to those ob-
served by Mr. Raskin, as follows: Palaja (near
Pontedera), interior avcades of the nave; S. Michele
ai Scalzi, Pisa, arcades of the facade; S. Paolo,
Ripa &’ Arno, Pisa, the north wall ; Cathedral of
Pisa, the north and south walls; Cathedral of
Prato, the south wall; Cathedral of Troja, the
south wall ; interior arcades in the Cathedrals of
Siena, Cremona, and [iesole; intervior arcades in
the Churches of S. Maria and 3. Pietro, Toscanella,
of S. Nicola at DBari, of S. Maria della Pieve at
Arezzo, &e.

These were all represented Dby surveys in the
FEdinburgh Exhibition, except Palaja and the
fagade of S. Michele ai Scalzi, and two additional
churches were included there for designed irregu-
larity of exterior arcading, viz. the churches of the
Pieve Vecchia and Pieve Nuova at 8. Maria de’
Giudicl, near Lucca. Where the above summary
quotes buildings which also exhibit perspective illu-
sions, or oblique plans, it will be understood that
none have been mentioned which have not been
expressly published as also exhibiting arcadings
which are demonstrably irregular by intention,

* None of these volumes, containing eleven articles, are
quoted by Mr. Bilson, who refers only to the later articles
on IFrench cathedrals in vols. xvi. xvii.

t Viz. those which be has carefully described.

+ Arclatectural Record, vol. vi. No. 3 (1897).

aside from the perspective illusive arrangements or
aside from obliquity. Tor example, the arcades at
Ifiesole descend toward the choir three feet, and the
spacings narrow toward the choir eight feet ; and in
that sense the irregularity produces perspective illu-
sion, but the church is quoted in the above list be-
cause “both arches of the second bay are higher
than the first, both avches of the third bay are
lower than the second, both arches of the fourth
bay are higher than the third, both arches of the
fifth bay are lower than the fourth, both arches of
the sixth bay are higher than the fifth, both arches
of the seventh bay ars lower than the sixth.”*
S. Michele ai Scalzi has an interior perspective
illusion ¥ Dbut it also bas the fagade measure-
ments to be presently described.

My general conclusion drawn from the com-
parison of arcadings was as follows, and corve-
sponds with Mr. Ruskin’s in result, if not in
method : “Trom the facts so far brought ocut in
this part of the argument it appears that a purpose
can be proven in mapy hrregular arrangements of
the Ifalian Romapesque, first by showing that
correspondences of irregularity can be used as proof
of intention ; secondly, by showing that there are
means, in many cases, of fixing a limit of errorv due
to accident; thirdly, by urging the point that we
cannot admit the purpose of definite schemes in
one part of a church and assert at the same time
that the builders did pot know what they were
doing in another part. We have, for instance,
such proofs of the use of the same definite schemes
in both gallery levels of the Pisa Cathedral in some
cases as to indicate that a different scheme was pur-
posely employed in each gallery in other cases.”

TFox the nature of the evidence otherwise sub-
mitted T will only quote the churches at Palaja and
of S. Michele ai Scalzi at Pisa. Of Palaja I wrote
in 1897: “The perspective deceptions so far
quoted in the preceding issue Dear, on the face of
things, that evidence of design which is furnished
by a scheme, z.c. by an arrangement of measure-
ments which the law of chances would lead us to
suppose conld pot be accidental in one case, and
which certainly could not be accidental when found
in a serjes of repetitions. Dut evasions of regu-
lavity were also practised from a definite artistic
feeling and purpose, and generally without the
design of obtaining an effect of dimension by pal-
pable trickery. Here is an illustration from the
basilica at Palaje. The measures taken to centres
for the interior pier spacings, in metres and centi-
metres, on one side of this chureh, beginning at the
entrance and moving toward the choir, are as fol-
lows: 4:992, 4:87,5'11, 486, 492. These measnres

* Architectural Record, vol. vi. No. 2 (1896), one of the
publications ignored by Mr. Bilson.

t Lxhibit 119, Kdinburgh Catalogue, and Architectural
Record, vol. vi. No. 3, fig. 2.

1 Awrchitectural Record, vol. vi. No. 3.
ignored by My, Bilson.

Publication
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were taken bastily, and yet the first bay and
the last bay tally exactly ; the measurements next
adjacent tally within a centimetre. The middle bay
is largest by 24 centimetres, or, say, 10inches. We
will not debate the purpose at present. The proof
is the proof of intention. Where is the objector
who will say that the larger arch is due to careless
building when the measures tally within a centi-
metre on either side of it 27 Of S. Michele ai Scalzi,
which has a typical Pisan-Romanesque facade, I
wrote as follows : “The measures for the arcades
of the exterior fagade are here given in metres and
centimetres: 2:27, 236, 8:38, 286, 2:30. The
centre measure represents the arcade of the door-
way. On either side of it the arcades diminish in
span in corresponding gradation.” These measure-
ments prove that an allowance of 8 centimetres, or
a little over one inch, will represent the amount of
error here due to carelessness. They also indicate
a purposed grading of dimensionsin corresponding
palrs away from the central arcade, showing the
same kind of feeling which My, Ruskin long since
instanced in his measures for the Pisa Cathedral
facade.

Without mentioning particulars in other in-
stances I will simply say that there were exhibits
for not less than fourteen Italian churches in the
Edinburgh Exhibition which represented this par-
ticular class of intentional asymmetries which is
omitted from Mr. Bilson’s classification. This
number of churches is double that of all the French
buildings, and one-third that of all the Italian
buildings, which were represented in the exhibi-
tion. However, we have already found Mr, Iilson
agswring his readers that his classification ““ covers
the great majority of the examples noted *’ in my
publications, “ and those which it does not include
are not material to the examination which is the
immediate object in view.” The “immediate
object in view "' is avowedly and obviously to dis-
credit the Edinburgh Iixhibition. Whether fair
means have been employed to this end may well
be left to the judgment of the impartial reader.

It is to be remembered that the series of Archi-
tectural Record articles from which I have been
quoting constituted a preliminary report on the
Brooklyn Museum surveys of 1905, covering a
period of six months’ work in Italy, during most of
which time I bad the assistance of a thoroughly
qualified srchitectural surveyor and expert in en-
gineering construction. Consequently the order
of arrangement of subject-matter in which these
articles appeared may be considered significant for
the order in which I desired to lay these observa-
tions before the expert publie. It appeared desirable
to me, at that time, to publish first the phenomena
which were the least open to debate, either on
account of inherent probability, or on account of
weight of demonstration, or on account of the sup-
port to be obtained from the independent similar
announcements of other authorities; for what two
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or more observers have independently remarked has
more weight than what only one observer has an-
nounced. Ilence it is significant, for my own view
of these matters, that the original Architectural
Record articles on the surveys of 1895 were prepared
and arranged in the order to which T now call atten-
tion. The articles were, namely, so arranged as to
place in the front of the argument the evidence for
perspective illusions, because it is largely derived
from palpably schematic arrangements, and the
evidence for intentional departures from exact sym-
metry without perspective illusions, becnuse it is
largely also derived from palpably schematic ar-
rangements, either in corresponding parallel pairs
of measurements (as at Fiesole) or in a balance of
measurcments moving from a common centre, as
found at Palaja or in S. Michele ai Scalzi.

I am therefore pointing out that Mr. Bilson’s
classification of the Edinburgh Exhibition is not
only absurdly deficient and innccurate as to matters
of fact, but it is also unjustly deficient and inac-
curate in omitting the classes of facts which are
most easily demonstrated, and which are substan-
tiated by the independent announcements of other
high authorities. T am referring now not only to
Mzr. Ruskin, but also to another high authority, for
in a very large series of observations I have taken
ground which was not only anticipated by M.
Ruskin, but which has independently been taken
by M. Auguste Choisy. Moreover, in the Edwn-
burgh Catalogue, I expressly quoted the stand taken
by M. Choisy as corvoborating my own in the given
field of observations—of course without making
him in the least degree responsible for my own
particular illustrations.®

I shall now quote M. Choisy still more fully on
this bead in view of the challenge conveyed by Mr.
Bilson’s quotation marks and peculiar title, and the
assertion thercin conveyed that I stand alone inall
the positions I have taken.

Tollowing bis matter on perspective illusions
M. Choisy says : “ Asymmetrics. Architects who
analysed with this refinement the play of pevspective
must have held cheap the symmetrical combina-
tions which are nullified by perspective, and which
are complicated by the unceasing play of light and
shade. The law of symmetry as we understand it
now, and which consists in reproducing on the left
the arrangements on the right, this rather narrow
rule, plays a very secondary rélein the Middle Ages.
On this head, as in so many others, the point of
view of the Gothic builders was that of the Greeks
(vol. i. p. 414).  Asyminetry appears acceptable as
soon as an evident reason justifies it. If an edifice
is placed in an encloswre the plan follows that of
the enclosure. Two spires are successively erected,
architecture has progressed meantime, and all the
improvements are accepted in the new construction
although a contrast is involved. Generally speak-

* Edinburgl Catalogue, p. 21.
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ing, the architects of the Middle Ages avord formal
reqularity.® I they admit a symmetrical result
inthe total effect they know how to avoid monotony
by details which are infinitely diversified. Notre-
Dame has on the fagade three povtals erected at
one time ; from left to right only the effects of the
masses are balanced, while each one has a character
of its own. These difierences give to the composi-
tion a charming variety; a sympathetic feeling
attaches us to these works in which the designer
has disdained the expedient of a set pattern, in which
each part has cost a separate study, an individnal
execution ; instead of symmetry we have balance,
and the unity of impression does not sufier.”’ T

This philosophy of the subject of medieval asym-
metry is an extremely apt statement of the point
of view that both accidental and designed irregula-
rities represent a single virtue, and that acceptance
of accidental and local variations in some cases is
a phase of the artistic spirit which purposely de-
signed such variations in other cases. This is also
the ground taken by Mr. Ruskin, wbereas the
antagonists of the belief in purposed variations
appear to consider that every case of accidental
variation constitutes an argument against design
in any other instance. At all evenis prejudice,
incompetent grasp of the subject, and slovenly ex-
amination of it have drawn Mr. Bilson into a very
misleading analysis of the Edinburgh Exhibition.
In the preface of the Catalogue, as well as in the
body and quotations of its text, I have announced
the point of view which is supported by the ex-
hibits I have now described, and by the quotations
which I have now repeated and enlarged.

Since Mr. Bilson constantly refers to my “ theo-
ries >’ throughout his article as though they were
peculiarly abnormal and otherwise wholly unheard
of, T have thought it worth while to show that he
has had some opporbtunity, which he has not made
use of, to ascertain that this is not entirely the
case. He says that “as a result of this exhibi-
tion (at IBdinburgh) there now seems to be a dis-
position in some quarters to bail Mr. Goodyear’s
supposed discoveries as having an extremely im-
portant bearing on the history of architecture.”
May not this disposition, as far as it exists, be due
to the fact that these “supposed discoveries” are
in some particulars thoroughly in line with the
observations of other authorities, and that, in other
particulars, although they are an advance beyond
these observations, they are an advance in the same
general direction? An extraordinary feature of
M. Bilson’s article is his predetermined oversight
of all the publications and of all the Bdinburgh
exhibits in which iy “supposed discoveries *’ have
had the ratification of subsequent or previous in-
dependent announcement on the part of standard
authorities.

* The italies are mine.—W. H. G.
+ Translated from Histoire de U Architecture, ii. 411-12.

For instance, one of the Architectural Record
articles which was written to report on the results
of the Drooklyn Museum surveys of 1895 was
entitled “ A Discovery of the Entasis in Medieval
Ttalian Architecture.”’*

The Edinburgh “Index of Exhibits according to
Subject-matter ”” specifies four buildings for the
entasis. The drchitectural Record quotes other
examples. The matter was presented as relating
directly to the origin of the vertical curves against
which Mr. Bilson’s satire and satirical quotation
marks are specially directed. As far as I am
aware no observations on the medireval columnar
and pilaster entasis had otherwise ever been pub-
lished np to 1897. But in 1904 M. Camille Enlart
tells nus that “les fits galbés sont restés fré-
quents dans les licoles Germanique et Lombarde.
On trouve des exemples de cette forme dans les
régions de la Irance qu’elles ont influencées.”’t

Mr. Bilson has received such flattering treat-
ment at M. Enlart’s hands (for the Durham ob-
servations) that we are disposed to believe that he
bas read his book. The conundrum which we can-
not answer is this. Since the mediceval entasis is
directly connected with the question of the vertical
curves, which Mr. Bilson bas selected for his piéce
derésistance, and since it has been treated at length
by me as a step towards an explanation of the
vertical curves, as being derived fromw an entasis in
pilasters,i did Mr. Bilson omit the medireval en-
tasis from his classification and argument because
M. Enlart had independently verified its existence,
or did be omit it because he did not know that it
is one of my “supposed discoveries ' ? If the
latter is the case, how does it happen that he did
not know it? The second conclusion would be the
more flattering to Mr. Bilson as a man of honour,
but it would be less flattering to him as a careful
student of the subject which he has undertaken to
discuss.

While I am more than prepared to meet M.
Bilson on his self-chosen battle-ground of deflected
plans and vertical curves, and while I realise deeply
the importance of meeting him squarely and fairly
on the questions raised for the Amiens Cathedral,
I must, in the first instance, protest, by the most
emphatic, explicit, and carefully detailed explana-
tion of which I am capable, against his prepos-
terous assertion that his argument on the Cathedral
of Amiens covers all the other French churches
which I have examined, and that his argument on
the French exhibits covers the ground of the Edin-
burgh Exhibition.

Mur. Bilson’s method of procedure reminds me
of the emperor Caligula, who wished that all his

* Vol. vii. No. 1; quoted in the Edindurgh Bibliography ;
not quoted by M. Bilson.

t Archéologie, i, 326, with a list of instances: another
allusion at p. 23. ‘

1 Edinburgh Catalogue, pp. 9, 10 ; Architectural Record,
vol. vii. No. 1 (1897).
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enemies had but one neck in order that he might
behead them with o single blow. To quote the
exact words of Mr. Bilson: “I now turn to the
Cathedral of Amiens, which I have selected for a
detailed examination of Mr. Goodyear’s observa-
tions andjtheories.”

A very considerable ignorance of these observa-
tions and theories looms from that sentence, and
inevitably pervades the article, which turns on the
axis of such a preamble, and this ignorance I have
just instanced for three notable classes of pheno-
mena.

I therefore propose to examine quite thoroughly
Mr. Bilson’s equipment for his undertaking to
make a “detailed examination of Mr. Goodyear’s
observations and theories’ by the extraordinary
method of testing them in block on a cathedral in
which, according to the consent of all parties, only
one form of refinement, if any, appears, and I ac-
cotrdingly note the following Bdinburgh exhibits
and related publicationsas being wholly overlooked
by Mr. Bilson, in addition to his omissions already
mentioned.

In 1898 I published, as a portion of my report
on the Brooklyn Musewm expedition of 1895,
elaborate surveys and specially made detail photo-
gvaphs of the asymmetries 1n elevation of the
north and south walls of the Pisa Cathedral, in-
cluding the great string-course which separates the
two stories, and all the masonry courses below and
above this string-comrse, as connected with the
construction of the facade*

This fagade, which does not project at the apex
Leyond the heavy pilaster bases ut the angles,
leans forward a foot (0°97) in the first story, steps
back half a fool (0°56) at the second story, leans
forward & foot (0°97) in the first gallery (second
story), leans forward an inch (0-10) in the second
gallery, and is exactly perpendicular in the &wo
upper galleries. The suggestion of ftwo succes-
cive subsidences during construction and befcre
the subsequent erection of the two perpendicular
upper galleries was negatived by an elaborate
series of surveys and photographs in the Edin-
burgh Exhibition, which were the originals of
those published as described. The facts showing
constrmctive intention, as announced by me (ori-
ainally in 1874), have been carefully examined and
certified by the architect in charge of the Cathedral,
Signor Annibale Messerint. Daron II. von Gey-
miiller, who, as the architectural editor of DBurck-
hardt's Cicerone, ranks as the foremost authority
in Germany on the architectural history of Italy,
wrote me as follows regarding this article :—

Baden-Baden, Tth January 1904.

Desr Stn,—It was only yesterday that I succeeded in
reading your intervesling study concerning the _Leum'ng
Tower of Pisa in the Arclitectiural Record, vol. vii. No. 3.
Allow me to tell you that you bave entirely converted me

B -T-he Problem of the Leaning Tower of Pisa. drchitec-
wural Record, vol. vii. No. 8. Not quoted by M, Bilson.

concerning the eathedral, I had noticed those lines of
the nisles outside, but never studied the reasons. I naturally
considered it wns tho bad ground, as I had been tanght to
believe in the Vasari explanation of the Leaning Tower.
The courage of those masons who dared to continue
ceemed to me quite wonderful. Your study has opened my
eyes, and I am very grateful for the benefit received. As
for the reasons why they did in the cathedral what we see
I am less convinced than as concerning the intentional
building so. But you may be right also in what you say
on this point.—Believe me to be, dear Sir, yours very truly
BaroN H. voN GEYMULLER,. Avchitect.

Does Mr. Bilson’s silence on this topic outweigh
the utterance of Baron von Geymiiller ? *

In 1902 I published an article on “ A Renaissance
Leaning Facade at Genoa.”” The certificate of the
architect in charge has been published and the ve-
Jated exhibits were shown at Edinburgh.t

M. Choisy wrote me regarding this article as
follows, under date of 7th December 1904 :—

“ Au point de vue de I’histoire des recherches d'effet dans
1’art occidental, St. Ambroise de Génes est une trouvatlle.
Yoila un cas ot la déformation systematique est indéniable ;
les bnses de pilastre qui ne se retournent pas d’équevre
témoignent leur intention; la facade se penche vers le
spectatenr comme le tablean d’une galérie.”

Does Mr. Bilson’s silence about S. Ambrogio at
Genoa outweigh the utterance of M. Choisy ?

In 1902 I also published an article 3 containing
a series of measurements taken in the spiral stair-
way of the Leaning Tower of Disa, showing that
the stairway rises in height towards the leaning
side, through the first story, 12 inches; that i}
declines in” height away from the leaning side,
through the second story, 8 inches ; that it again
rises in height towards the leaning side, through
the thivd story, 7 inches ; and that it again declines
in height away from the leaning side, in the fourth

* I have published various instances, to be subsequenily
mentioned, of apparent relations hetween some of the
lisanesque refinements and those of antiquity. Vitruvius
dircets that the pediment of the temple should be leaned
forward, and says thot it otherwise would appear to lean
backward. It may be that we have at Pisa a survival or
modification of such a practice or a praclice based upon
similar considerations. 'L'he forward projection of the
upper facade, amountimg to about 17 inches, when com"
pared with the lower surface of the first story, has been
carefully kept within the limit of safety, Lecause it does
not project beyond the outer line of the massive pilaster
bases at the angles. Considered as & constructive unit, and
with reference to these supports, the facade is constructively
secure. The inclination is inconspicuous, and has been
generally unknown except as announced by my publica-
tions. I'or instance the gentleman who was in charge of
the monuments of the district in 1895, and who is an
anthority on Pisan art, was not aware of it in that yenr.
It was also unknown to the architect in charge of repairs
in 1906, who subsequently in that year certified to the
facts as examined by him in my company.

t Architectwral Record, vol. xii. No. 6; also published as
Museum Memoir, No. 1 (Macmillan). Neither publication
is quoted by Mr. Bilson.

+ Journal of the Archeological Institute of America,
vol. vi. No. 2, new series. Not quoted by Mr. Bilson.
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story, 12 inches.* These measurements support
the contention and arguments of Ranieri Grassi
(18387), and of other observers, as to the intentional
constrnction of the Leaning Tower, by the argument
that a spiral stairway could not alternately and
gradually rise and decrease in height without a
motive, and that the only assignable motive would
be to decrease the weight of masonty on the leaning
side and to increase 1t on the side opposed to the
lean, thus indicating an intentional construction.
The DBuilding News and Engineering Journal of
22nd September 1905 says that I have proved « that
the tower was built as it now stands.” Does M.
Bilson’s silence on this subject outweigh the utter-
ance of the Bditor of the Building News?

In 1905 Tanalysed the levels of the great string-
course of the Pisa Cathedral T with fourteen exhibits,
showing that the surface level descends from the
north-west angle to the south-east angle of the
cathedral 8-:02 feet, showing that the string-course
descends 4°56 feet between the same angles, show-
ing that the string-courses of the north and south
sides each fall 2 feet towards the transept, showing
that the string-courses of the transepts adjoining
these walls both vise 6 inches away from them in
opposed direction, and that the string-course of the
various sections of the building is from these points
built to the slope of the surface as reaching its lowest
point at the south-east angle of the choir. The
levels of the Pisa string-course ave the most import-
ant contribution ever made to the study of the Pisan
Romanesque asymmetiies, and they are absolutely
without a parallel in any other medieval building
known to me.

Does Mr. Bilson’s silence on this subject outweigh
the autbority of Signor Annibale Messerini, archi-
tect in charge of the Pisa Cathedral repairs, whose
certificate on the obliquities of the string-course has
been published ?

The query thus rises: Are all these various
observations to DLe thrown out of court by M.
Bilson’s argument about deftected plans and ver-
tical curves ? Is the standing of Mr. Dilson as
an authority on the Pisan Romanesque such as to
justify him in tacitly condemning wholesale, by a
conspiracy of silence, caveful surveys which he has
never seen and a multitude of publications which
be has never criticised or quoted? Is not the
authority of Signor Annibale Messerini, the archi-
tect in charge of the Pisa Cathedral, to be treated
with the same respect for questions relating to that
cathedral as the standing of Mu. Bilson on a ques-
tion relating to some medireval church which might
be under his care as repairing architect in Hull ?
The certificate of the architect in charge of repairs
in a given building may not be an absolutely final
document, but it certainly deserves mention and

* The measurements as given here vary slightly from
those of the Edinburgh cartoon, which was hastily pre-
pated without access to the original memoranda.

t Edindburgh Calalogue, pp. 40-45.
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respect when such remarkable observations are in
question.

I now once more recur to Mr. Bilson’s prefatory
classification and to his assertion that “it covers
the great majority of the examples’ noted in my
publications, and that ¢ those which it does not
include are not material to the examination which
is the immediate object in view.” Mr. Dilson’s
opinion has also been quoted to the effect that “ the
chief value of Mr. Goodyear’s investigations will
be found in the fact that they repeatedly afford in
themselves evidence in disproof of the theories
which he bases upon them.” The object of his
Paper “is to give a definite answer ™’ to the question
whether they do or do not.

As far as we bhave proceeded in the subject, Mr.
Bilson’s “ definite answeyr ” has been to say nothing
at all. We congratulate Mr. Bilson on the dis-
covery of a great ‘“refinement,” not, to be sure, in
architecture, but at least in architectural criticism,
Considering the number and importance of the
phenomena which Mr. Bilson has ignored it can
hardly be said that his performance is equal to his
promise.

After our sketcb, as so far given, of Mr. Dilson’s
shortcomings in describing the scope of the Edin-
burgh IExhibition we shall approach his “ Class I.”
with some trepidation as to his mastery of the topic,
which he specifies as follows ;:—*“I. Obliquity of
alignment in plan, including want of parallelism in
walls and piers, deflections of axis, curves of align-
ment (stated as uncommon in medixval churches)
and asymmetrie plans generally.”

Oar critic confines his discussion of “asym-
metric plans generally,”” and of all the phenomena
above mentioned, to a single class, viz. the defiec-
tions of axis. He does not admit that there are any
constructive phenomena outside of the explanations
which, in his view, cover these deflections. His
complaint regarding my own method is that I
“appear to ireat each building as if it were the
product of a single mind, constructed in a single
building campajgn.” As opposed to this method
he rveminds us that ¢ the great majority of the
larger churches of the Middle Ages have been built
on the sites of earlier structures,” His next step
is to take the “most common and simple case, in
which reconstruction was commenced by the erec-
tion of & new choir. The old nave would rewain
standing, kept in use as long as possible, and tem-
porarily closed toward the east till the new choir
could be occupied. Then the reconstruction of the
nave would bo undertaken, frequenily not as a
whole, but in successive sections of a few bays at
a time, each section being temporarily partitioned
off until it was completed. . . . In these circum-
stances, and in the absence of such instruments
as would now Ve used, it must frequently have
been a matter of great difficulty to ensure accurate
setting out, and o trifiing initial error might easily
Jead to wide divergence and murked irregularity.

E
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And this difficulty would De greatly increased by
more complicated conditivns than the simple ones
just suggested, such, for example, as the building
of aisle walls outside of and bLeyond an existing
nave, the walls or arcades of which would not be
taken down until these new aisle walls had been
carried up, and perbaps only then taken down
piecemeal as the new piers and arcades were built
in sections. Is it any matter for surpise that
uander such conditions irregularities or incorrect
alignment should result? . . . M.de Lasteyrie has
recently stated his opinion that in the majority of
cases deviations of axis are the inevitable result of
the conditions under which the bnilders of the
Middle Ages worked.*

In considering the above quotations T am neces-
sarily led to take notice of the few sentences with
which the Comte de Lasteyrie has honoured me in
the conrse of his recent punblication, as above re-
ferred to, and as also again referred to at the
close of Mr. Bilson’s Paper.t M. de Lasteyrie dis-
plays the same misunderstanding of my position,
and the same oversight of the arguments in sup-
port of it which afilict Mr. Dilson. His publication,
as a whole, relates to the theory that the deflected
cathedral choirs symbolise the bending of the head
of the Saviour on the Cross; but in contending for
the wholly accidental and fortuitous origin of these
deflections he is led to counsider briefly my own
alternative suggestion, as also opposed to symbolic
interpretation, viz. that they were intended to give
a more picturesque vista and to complicate the
perspective and optical effects. M. de Lasteyrie’s
arguments are those which Mr. Bilson has repeated,
and the arguments of both these gentlemen may
thus be disposed of at once.

As preliminary rejoinder it may be said, first,
that T have never published any plans for Northern
Iturope, and consequently that I bave never pub-
blished or cansed to be surveyed any plan in
Northern Iurope which bas a deflected choir;
secondly, I have never published, and have never
seen, a deflected medieval chovr in Italy, aud am
not aware that there are any in that country,
with the solitary exception of S. Lanfranco, near
Pavia.? Onu the other band, the nnmerons plans
of oblique type which the Brooklyn Museum has
swveyed in Italy belong to a class which has
never previously been described, analysed, or pub-
lished.§

* La déviation de 'axe des cglises est-elle symbolique ?
Paris, Libeairie C. Klincksieck (1905).

t «It may be well to see how these theories of his have
been received in Irance”; then quoting the scepticism of
de Lasteyyie and Lefevre-Pontalis, but omitting to mention
the independent announcements of Iinlart and Choisy
which are identical with vy own in several directions.

1 De Dartein, Etude sur Pdrchitecture Tombarde,
pl. 68.  St. Deter’s at Rome has a deflected axis, bus need
hardly be quoted here.

§ The plan at Annaberg is published as having straight
walls, which are oblique to the fa¢ade, by Dehio and von
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These plans were first made known throngh the
Arehatectural Record® Al of them were shown
at I8dinburgh, and the circnmstances and causes
of the deficient illustration of the catalogue in
such particulars have already been explained,

It is rather amusing to find Mr. Bilson (as just
quoted) wandering off into a long account of bypo-
thetical occurrences which bave visibly no relation
to these plans, when a single glance has been
given to them. Tt is more amusing to find him
quoling from p. 63 of the Hdinburgh Catalogue
and omitting the passage on the same page which
states that these oblique Italian plans arve unlike
those with deflected choirs. The Catalogue says,
as quoted by our critic: “It has been tentatively
held by various high authorities that the deflected
choirs of the northern cathedrals are due to build-
ing at various dates and to imperfect orientation,
or joining together, of constrnctions of different
periods.”  Dnt this passage continues, as 2ot
quoted by our cuitic: “It will be observed that
the Italian plans oblique to the fa¢ade cannot be
thus expiained. They are very frequently small
churches of manifestly homogeneons and contem-
porary construction. In the second place, the plans
so far illustrated have straight walls which are not
deflected.”

We are thus led to point ont that Mr. Bilson
has repeatedly spoken of “oblique” and “de-
flected ” plans as thougb the terms were synony-
mously used in the Hdinburgh Calalogue. In
so doing he has confounded two types of plans
which are quite distinct, and one of these types
has been first made known through the Brooklyn
Musenm swrveys.  Hence if the terminology
adopted in speaking of this type be not followed,
such confusion results as we find in My, Bilson’s
argument. M. de Lasteyrie’s comments on my
views also fail to notice that his explanation of
deflected plans, which Mr., Bilson has followed,
does not apply to those which T have published as
oblique. The distinction is this: In an “oblique
plan ”’ the walls ave straight from start to finish,
but they are not normal to the facade or, in many
cases, to the ferminal wall of the choir. In the
Ttalian oblique plans the walls are oblique in one
and the same duection, generally to the right, but
at the same time the lines of piers or columnus,
also straight from start to finish, in many cases,
are generally oblique in opposed directions as ve-
gards one another, diverging in alignment towards
the choir, whereas the walls themselves, as far as
observed, have not been found to be oblique on

Bezold, pl. 453, book iii. No other oblique plan is known
to me in Northern urope. It must be remembered that
the designation of “ oblique ” plan, as here used, excludes
the plans with deflected walls and those with converging
sides.

* Mainly in vol. vi. No. 3 (1897), “ Constractive Asym-
metry in Medieval Itnlian Churches.” It has already been
observed that this publication is not mentioned by Mr.
Bilson.
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both sides to the facade, although they frequently
diverge as rvegards the amount of obliquity in the
one given direction.* Among such plans are the
following : RRuvo, obliquity from the norr:al axis
of 8 feet, nave widens 2 feet; Troja, obliquity of
about 8 feet, nave widens 1 foot; S. Nicola atb
Bari, obliquity of 860, nave widens 1 foot; S.
Chiara at Assisi, obliquity of 5:30, walls exactly
parallel (builder's error of 0:00); Castel 5. ILilia,
near Nepi, obliquity of 825, nave alignments
parallel (builder’s error of 0-15). The Cathedral
of Cremona is oblique 13 fect on the median line
drawn from the ceutre of the main doorway to
the centre of the apse. ‘This median line divides
the nave into equal halves, although the nave
widens 7} feet in the same distance of 200 feet.
The left aisle widens an additional foot, and the
right aisle widens 2 feet, so that the outer walls
widen about 10% feet. Althongh there ave wide
transepts, the alignment of the piersis true through
nave and choir, and the walls of the choir are not
deflected from the alignment found in the walls of
the nave.

Thus it will be observed that the debated hypo-
thetical explanation of Bilson and de Lasteyrie for
defiected plans, that they are due to screening off
portions of a church during consteuction and to
the resulting difliculty of continuing a true align-
ment, does not in the slightest particular cover
these plans, which are oblique as regards the facade
and terminal wall of the choir (one or both), but
which are straight in the alignment of walls and
of oblique interior arcades. On the other hand, if
any asymmetric plans appear to e intentional—
viz. those which have leen described, and which
these gentlemen have not considered and apparently
bave not examined—it is quite evident that the
snggestion of design for a certain number, at
least, of deflected choirs could not very well be
rejected.

My own suggestion in explanation of the de-
flected northern choirs was originally reached in
the following way. Among the Italian basilica
plans without transepts or exterior indication of
the choir, there are some small churches having
exterior straight walls with diverging but straight
alignment of columns in the nave, and baving
deftected straight alignment of the corresponding
arcades of the choir. In these small churches the

* Tt is frequently supposed that arcades which widen in
alignment toward the choir tend to diminish pevspective.
This overlooks the point that the attendmunt foreshortening
of the arcades increases perspective effect of distance, nnd
is thus contradictory to the effects of line in plan. Con-
versely, when arcades narvow in plan toward the choir,
perspective effect in plan is contradicted by an effect of
increase in the height of the farther avcades, as compared
with the effect which would result if the arcades were
parallel.  Generally speaking, asymmetries of plan, if
intended at all, must have been intended to complicate the

optical etfects, rather than to produce an effect fcr one
dircction only, which was reversed in the opposite direction.

theory of incorrect alignment, as due to a screen,
shipwrecks not only on their size, but also on the
trne alignment of the walls. Thus S. Pietro at
Toscanclla (Byzantine-Romanesque) is less than
125 feet long. The arcades of the choir are Loth
detlected to the right in parallel directions, as com-
pared with the arcades of the nave, and to the
extent of 18 inches as compared with the left
arcade. The arcades of the nave widen 550
toward the choir in straight aligmment from stact o
finish., Doth side walls have true alignment. The
left wall is normal to the fagade, and the right wall
is oblique to the right, only 1-90 for the length of
the nave, which widens 550, S, Maria at Tosca-
nella (Byzantine-Romanesque), less than 100 feet
long, and 8. Dietro at Assisi (Gothic), less than
90 feet long, are similar instances as regavds an
interior deflection in the arcades of the choir which
has no relation to the plan of the exterior walls.*
These were the churches which originally sug-
gested an analogy with the detiected choirs of
Norvthern Turope, as representing interior detec-
tions of the choir which appeared to be the Dax-
winian predecessors of the evolution of the exterior
bends, They are also closely related to the oblique
plans which are straight throunghout in their inte-
riorand exterior alignment, and thus appear to form
a connecting link befween two other types of plans
which are in themselves distinet, but which pro-
duee analogous optical effects.

It is undoubtedly true that the existence of a
predetermined asymmetric plan postulates for some
mediweval builders the babitual consideration of
optical effects. The proof that such effects were
considered is offered Ly the existence of mediwval
perspective illusions of varied, and frequently of
very subtle, character,

It is also true that the existence of a predeter-
mined asymmetric plan presupposes an artistic
pleasure in its effects, and this again postulates the
absence of an abnormal or over-conspicuous irre-
gularity. The question thus arises, What amount
of variation from symmetry is consistent with the
optical oversight which produces, even if it did not
intend, an optical illusion, ov which produces such
& complication of optical effects as to mystify, and
consequently interest, the eye? On this head it
may be said that the plan of Cremona Cathedral
is pubhished by Dehio and von Bezold as absolutely
normal and absolutely rectangular and parallel in
alignment. The actual plan of the Cathedral of
Cremona has just been described. It thus appears
that an obliquity of 13 feet and a widening in the
walls of 10k feet have been disvegarded or over-
looked at Cremona by Dehio and von Bezold, or
by some other authority from whom they have
borrowed this plan. Such oversights are an almost
universal rule in the publication of modern surveys,

* AMeasurements and plans of all these churches in the
quoted article.
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which are generally carried out on the theory that
one measurement represents a given dimension
for the entire church. Thus Reynauwd’s Traité
A’ Architecture publishes S. Maria Novella at
Florence as having equal bays, when they actually
diminish toward the choir to a total amount of
18 feet. In Doth instances my own observation
shows that variations up to the mentioned amount
ave not noticed by theeye. In all cases of oblique
plans it must be remembered that the optical effect
is invariably translated by the eye into an obliquity
in elevation. Thisobliquity alveady exists optically
in all horizontal lines which are not seen in parallel
perspective. Hence the effect of an oblique plan is
simply to optically decentre the church, to shiftin
some particulars, but not in others, the asswumed
position of the spectator, and to confuse and com-
plicate the optical effects from any given point of
view.

It is certainly not to be expected that critics, such
as Mr. Bilson. who have ignored the proven exist-
ence of medimeval optical effects in the way of per-
spective illusions, will be prepared to admit a medi-
aval practice which presupposes the consideration of
other optical effects.  None the less, the existence of
perspective illusions in some of the same churches
which exhibit oblique plans or interior deflection
of the choir arcades is not to be forgotten by the
unprejudiced critic.  Thus 8. Pietro at Assisi,
which is planned as a perfectly trne rectangular
parallelogran, and which has an interior choir de-
flection of 1:80, has arches which descend toward
the choir 2:60 and a pavement which rises toward
the choir 1'70. The margin of builder's error, as
obtained by comparing pairs of measurements in
the nave, is 0:20. . Nicola at Bari, which is
oblique 8:60 on the median line, has also perspective
schemes in elevation in the direction of the choir
of a very pronounced character.*

I'roy another point of view the oblique plans
suggest analogies with another class of asymmetries
which Mr. Bilson has also ignored, and which
Ruskin and Choisy bave eonsidered interesting and
pre-determined. They display the “ fixed scorn, if
not dislike, of accuracy in measurements,” which
Ruskin pointed out, and they remind us of Choisy’s
view that, “generally speaking, the avchitects of
the Middle Ages avoid formal regularity.” It is not
a long step from my observations of asymmetric
arcades and of the obliquities in elevation at Pisa
to these obliquities in plan, and they invariably
have similar effects. All of these phenomena were,
in fact, originally described in the same publication.
Once more we recur to the point of view, s> well
explained by Ruskin and by Choisy, that both
accepted and designed irregulavities represent a
single mediieval virtue, and that the acceptance of
local and accidental variations is a phase of the same
avtistic spirit which also purposaly designed them.

* Section in Architectural Record, vol. vi. No. 2.
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It is not, however, my mission to argue with
Mr. Bilson on any points which do not meet hig
own confention. My aim is simply o point out
that my suggestion regarding detlected choirs was
based upon some obligue plans which are not de-
flected, and upon others which are only detlected
in the interior alignment and not in the exterior
walls. These plans ave palpably not explained by
Mr. Bilson’s theory.

Thus Dy the study of Italian basilica types with
perfectly straight exterior walls, without transepts,
and without any choir whatever, as regards exterior
form, the couclusion has been reached that asyn-
metries of plan were deliberately designed in Italy.
This conclusion has been extended to externally
deflected choirs in Northern Iiwrope and has been
offered as one possible or probable explanation of
them, without asserting that it includes them all.
There is not the slightest doubt that local irregu-
larities of building plots were occasionally accepted
as determining an asymmetric plan. The bend in
plan of the Cathedral of Saint 1.6 is clearly detex-
mined by the bend in the street. Saint Jean-au-
Maxcheé at Troyes is another example of a church
which is certainly built to the bend in the street
on the sounth side. It appears, however, doubtful
that purely local irregularities could explain such
o vast number of deflected choirs as are known to
exist in Northern Turope ; for the question then
rises : Why is the bend so frequently found exactly
at the choir 2  On the other hand, the hypothetical
explanation which is offered by Mr. Dilson may
possibly apply to other individual instances; bub
since 1t cannot be invoked to explain the Italian
plans, there is no reason for straining it to apply
to all the northern ones. Inthe caseof a screened
choir ov of a screened nave there is no reason why
cxternal sighting and justification of alignment
could not Ve carried out, and this appears to be a
fatal objection to any very wide occurrence of ihe
reasons invoked for a deflected alignment of external
walls. When a nave was built on to a screened-off
choir, why could not the masons lay out a true
right angle from the outside walls of the transepts ?
When a nave was to be prolonged, why could they
not pass outside the screen and continue the line
of the exterior walls ?

In view of the wonderfunl engineering accomplish-
ments of the Middle Ages and of the existence of
g0 many instances of severely accurate mediweval
planning, it would appear that Myr. Bilson’s theory
lays too much stress on the “imperfect instimments
ab their command.” M. de Lasteyvie also insists
on the medinval ignorance of modern instrwments
as an all-suflicient explanation of the deflectious
which vesulted from screening off an unfinished
church, but he does not explain how the master-
masons frequently contrived, in spite of this igno-
rance, to lay out plans with perfect precision under
other circumstances.  Viollet-le-Due, however,
assures us that the medirmval masons were consum-
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mate masters of geometric science, and he attributes
such knowledge not only to the master-masons, but
also to the ordinary workmen who were employed
on the Gothic cathedrals.®

The most “ complicated ”’ plan can be surveyed
with accuracy by the use of a peg, a cord, and a
measuring tape. It follows that such a plan can
be laid out accurately with the same ““imperfect
instruments.”  Having assisted an accomplished
surveyor who was employed fov several months in
Italy by the Brooklyn Museum undex my direction
I can speak with authority on this subject. This
gentleman, Myr. John V. McKecknie, whoalsoplotted
all the Italian surveys, had a complete surveyor’s
outfit of modern instruments, but frequently found
it convenient to forgo their use. To establish a
true vectangle it is sufficient to inscribe two inter-
secting segments of circles which are drawn with
a piece of string and a pencil peg, from two oppo-
site extremities of the same radius, which is the
base of the procedure, and this radius is generally
laid down through the centre of the main entrance
and in true alignment with the facade. From the
centre of this radins a cord is stretched which
passes through the point of the intersecting seg-
ments of circles. This establishes a true rectangle
and a true normal line. The cord is then stretched
through the given points to any desired length,
to establish a longer normal line. All lateral
measurementsare then talen to this line, or to points
established from it. The subscquent procedures
are matters of simple detail. Having personal
experience as an interested assistant in this sur-
veyor's work, it is within my personal knowledge
that a true rectangle and a true plan can be laid
out without any instruments whatever. In the
case of a walled-ofi choir all that would be needed
iv planping a correctly aligned nave would be to
carry out a true normal line through a door in
the wall, and this normal line could be established
by the simple procedure which has just Leen de-
seribed.

My own studies of oblique plans have abundantly
convinced me that no theory excepting that of
premeditation will explain a number of them,
knowing how simple a matter it is to lay out a true
rectangle, and how constantly this was done not
only in neighbouring and contemporaneous medi-
w®val buildings, but even in the very building
which may be oblique in other particulars. Thus
S. Nicola at Dari has sixtecn true rectangles in
deeply vecessed doorways in a plan which is
8+60 feet oblique on the median line. The church
stands on open ground without contiguous build-
ings and with wide piazzas on thyee sides, and theve
is a street on the fourth side from which the plan
might have been removed to any desired distance.

* Diclionnaire, ix. p. 204, “ Une méthode pareille exi-
geait, il est vrai, une pratique tres complete de la geométrie,
non seulement de la part du maitre, mais aussi chez les
metteurs en ccuvre.”

Therefore in considering the topic of asymmetric
plans, the first question to be determined, before
considering the deflected choirs, is whether any of
those appear to be intended which are not ex-
ternally deflected, and the obligne plans which are
straight as regards the exterior walls and interior
arcades offer a problem which appears not to have
dawned on Mr. Bilson as even existing. If he
should fall back on the suggestion of an obliquity
of site, after this problem does dawn on him, the
adverse local argnments and facts in the individual
cases which have been surveyed are too nummerous
to mention. It may simply be said that all the
churches (uoted 1n this Paper, and many others,
stand absolutely free and isolated as rvegards sur-
ronnding buildings, and that their oblique align-
ment of plan has certainly never been caused by
local asymmetries of the building plots. If scepti-
cism still insists on this point we have simply to
appeal to the interior obliquities of straight align-
ment, in arcades, which differ entirely in direction
from the exterior obliquities. Tinally we are able
to quote normal plans with walls forming true
rectangles, which are oblique in straight lines as
regards the interior arcades, and in such cases
these also generally widen in alignment toward
the choir. 8. Pietro at Assisi thus widens
1:60 feet with a wholly normal and rectangular
exterior, and also has a carefully construeted
oblique apse which is set in a normal terminal
wall. Orvieto Cathedral widens 0-90 (foot decimal)
in the piers of the nave, with straight alignment,
and is normal and rectangular as regards the side
walls and facade.

A decisive case of an intentionally devised asym-
metric plan is found in the transepis of the Pisa
Cathedral. This instance is not mentioned with
a view to the conversion of Mr. Bilson, for he is
presmived to be already acquainted with it, as de-
scribed in the Edinburgh Catalogue at p. 31. It
is mentioned for the benefit of others as.an
instance of the kind of evidence that is insufficient
to convert Mr. Bilson. These transepts are deli-
cately fan-shaped, with sides converging toward
the nave, as shown by the following measure-
ments :(—

South Transept.
South wall . . 5763
North opening . 56:60

North Transept.
North wall . . 57:88
South opening . 55:78
Convergence to-

ward the nave

Convergence to-
1-03 ward the nave 1-10
Thus the corvesponding measures tally on the
outer walls of the tronsepts within 0:25; they
tally at the openings into the nave within 0-18.
The measures for convergence tally within 0-07.
This i3 the kind of evidence which leads me, in
spite of Mr. Bilson’'s protest, to treat certain
buildings as though they were and are * the pro-
duct of a single mind, constructed in a single
building campaign.” There is also a simple
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explanation for this construction as being intended
for exterior effect, and to exaggerate the optical
effect of the exterior obliquities in elevation of the
transept string-courses. These are described in
the Edunburgh Catalogue in connection with the
corresponding obliquities in elevation of the great
string-courses on the side walls.

A very curious question is finally raised by the
theories of Dilson and de Lasteyrie as to screens
and temporary partition walls. If the cxtevnally
deflected choirs of Northern Iurope are vreally ex-
plained by these theories, how does it happen that
there are practically none in Italy? Surely the
conditions described as explaining these choirs
cannot have been confined to the northern terri-
tories ; and if they existed in Italy, why dQid they
not produce there many similar exterior deflections ?
It is expressly declared, by Bilson and de Lasteyrie,
that their theory does not presuppose gaps of time
or delays of constrnction, bub that the screening in
successive sections of partially finished cathedrals
which were erected with rapidity and within an
unbroken short period is what caused their deflec-
tions of exterior plan, as due to the assumed defi-
clency of proper instruments. The law of chances
would not allow us to presume that none of these
very frequent “ accidents’’ happened in Italy, and
yet when the observations which Mr. Dilson has
attacked are examined it tarns out that the Irooklyn
Museum surveys have not included any externally
detlected choirs in their very thorough examination
of Italian churches.* It is certainly not my inten-
tion to assert that the modest church of S. Lan-
franco, near Pavia, is the solitary instance of an
externally deflected Italian choir, although it is the
only one known to me by publication or by obser-
vation. What can be safely said is this, that none
of the widely known Italian cathedvals have exter-
nally defiected choirs, and that many of the widely
known northern cathedrals notoriously do have
them. According to the law of chances and the
universal practice in cathedral building which Mer.
Bilson has invoked, this is a most curions state of
aftairs. 1f it were assumed that the Italian interior
deflections of choir arcades, as in S. Maria and
S. Pietro at Toscanella, vepresent a type of earlier
date and of more refined design, and that the
external choir deflections represent a later northern
exaggeration, derived from the more subtle Italian
system, then the deficiency of deflected choirs in
Ttaly would be explained. On the other hand, if
the oblique Italian plans are accidental, it would
again be difficult to explain why a considerable
number of them are not known in Northern Kurope,
and also why they are not more common in Italy.

* The right wall of S. Maria at Toscanella bends slightly
at the choir to exaggerate the original obliquity beginning
at the facade. The church stands in the open country at
some distance from the walls of the town, and there are
no contignous buildings. The other features of the plan
have no relation to the theory of “ erooked sites.”

[9 Nov. L1907

About thirty-five examples only are known at
present. An exawmination of French Romanesque
plans to ascertain if they also present instances
of choirs which are deflected in interior planning,
withont exterior bends, might throw additional
light on this subject. At present the known deflected
choirs of the north appear t)» be abmost wholly
Gothie, and the oblique plans of Italy are mainly
Romanesque,

Mr. Bilson has quoted at fourth hand (on two
occasions), and M. de Lasteyrie has quoted at third
hand, the story of the architect of Metz who “ died
of grief and distress’’ because he was “ashamed of
having made his work so crooked.” M. Anthyme
Saint-Paul has very justly remarked of this story
that its value would be much greater if the date of
the chronicle mentioned by Ivaus were known to
be contemporaneous with the event.* In default
of assurances on this head we find Mr. Bilson’s
sarcasm ¢ propos of this tradition rather tedious.
This sarcasm might have point if I had ever pub-
lished the plan in Metz, or if I had said or knew
anything abount it. That there were blockheads
among the mediweval builders is possible ; that many
medieval builders did not practise refinements is
certain ; and that some of the blockheads may have
belonged to their class is probable.

The contention that deflections of alignment in
church construction are due to the successive
screening off of successively constructed portions
of the church is also curiously obliviouns of the
existence of curves and bends in plan which are
developed above the ground plan, and without
occtrring there. Ifor optical effects these would
be equally effective as found above the level of the
eye. For instance, there are parallel curves in
plan in the gallery parapets of the Pisa Cathedral
which are not found in the alignment of the nave
colummns. The curves are convex to the nave on
the north and concave to the nave on the south.
Hence these curves, being parallel, are counter to
thrust from the south aisle vaulting, and thrust
from the aisle vanlting cannot consequently be
invoked to explain either of them. The Cathedral
of Rheims has curves in plan on both sides, convex
to exterior, which measure 10 inches deflection to
a side at the clerestory parapet, whereas the align-
ment of the piers of the nave and of the exterior
walls of the aisles is perfectly rectilinear. Mani-
festly the theory of a screened-off church as ex-
plaining incorrect alignment cannot be invoked for
o gallery or a clerestory when it does not apply to
the ground plan, while the very proposal of such a
theory concedes to the medimval mason the ability

* Budletin Monwmental, 1806 ; M. Anthyme Saint-Paul,
Les Irrégularités de Plan dans les Eglises, p. 135. “ Sur
ce texte, néanmoins, j’nurais souhaitc un supplément
d’informmtion, car il perdrait singulicrement de valeur s’il
n’¢tait pas cootemporain ou tres voisin de la période
1371-1409, qui est celle de la construction de Dédifice, si
ce n'était quun ferfur, un écho d'une tradition populaive.”
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to build in true alignmen’ when there was no defi-
nite cause to the contrary.

On the whole topic of borizontal cunrves which
we arve thus led to take up Mr. Bilson is silent as
the grave. He disposes of the subject in six words
by the parenthesis which has been quoted, veferring
to the Edimburgh Catalogue for the fact thab
cmrves of alignment “are uncovunon in medirval
churches.” Here is one more occasion for taking
exception to the character of this *“ definite answer *’
to the teaching of the Edinburgh Ixhibition. That
a critic has a right to choose his own ground, that
he has a right to bear hard on one point and neglect
another, all this is true; but he has no right in
so doing to make a pretence of disposing thoroughly
of questions which he entirely ignoves. If it has
been said in the Edindurgh Catalogue that hori-
zontal curves are “uncommon in medinval
churches,” it has also been said that they are most
rumerous in the buildings which are otherwise the
most remarkable for their refinements, and that
their ravity, apart from such buildings, is an indi-
cation thal they are not accidental in these. Tt has
also been pointed out that these curves indicate an
historical connection, in actual builder’s practice,
as between some of the refinements of antiquity
and some refinements of the Middle Ages.

The evidence for this connection was the intro-
ductory subject of the Edinburgh Exhibition. The
Buildang News of 22nd September 1905 says that :
“in spite of considerable lapses of thee between
the examples the series is tolerably convincing.”
How can the teaching of the exhibition be refuted
by an answev which not only slights this evidence,
but which even ignoves its existence 2 The Build-
wng News says: “Of the existence of the curves
and of their being in a great many instances due
to some preconceived plan, and not to mere acci-
dent, the present exhibition is svidence enough.”
Mr. Bilson certainly is privileged to doubt this
statement, even although he has not examined the
exhibits, but he is not privileged to misrepresent
the Catalogue by a misleading quotation. Under
the argument from which that quotation is taken
the curves in plan of the cloisters of Verona and
Bologna arve catalogued as rvepeating the curves in
plan of the second temple court at Medinet Habou.
Under that argument the curves in plan of the
Maison Carrée at Nimnes and of Dwstum are cata-
lognedas precedingand explaining those of S. Sophia
at Constantinople. The quotation is connected with
an argument describing the curves of S. Apollinare
Nuovo at Ravenna, of S. Donato at Genoa, of the
Fiesole Cathedral, of the Pisa Cathedral, and of
St. Mark’s at Venice, as related historically to the
curves of antiquity through Dyzantine Greek trans-
mission.

The first fourteen exhibits of the Edinburgh
Exhibition were wholly devoted to this subject, and
the entire number of exhibits for horizontal carves
was thirty-eight. The “Index of Exhibits accord-

ing to Subject-matter "’ specifies nineteen buildings
for curves and bends in plan and for curves and
bends in elevation. Of these buildings sixteen
vepresented true curves in plan as distinct from
bends. ‘'hus more than one-third of all the Italian
buildings and more than one-fourth of the entire
total of buildingsin the exhibition were represented
by exhibits for curves in plan. M. Dilson’s paren-
thetic and solitary allusion to curves as stated to be
“uncommon in mediwval churches ” thus ignoyes
a refinement which was represented in the exhibi-
tion Dy as large a number of Dbuildings as the
average allotted to any other single class of pheno-
meng, and only slightly exceeded by the number
allotted to perspective illusions.

Curves in plan which are parallel, including
parallel curves which begin at the foundations, were
repeatedly instanced inthe exhibition. Such parallel
curves can never be due to thrust, for 1n these cases
the causes of thrust are always eliminated on one
side of the given church. Tt is for Mr. Bilson to
explain how a series of mistakes in alignment dne
to screening off successive portions of a church
during construction can be invoked to explain the
parallel curves of S. Apollinare Nuovo at Ravenna.
As to the cloister curves of Bologna and Verona,
which ave convex to the centre of the court, and
which begin at the foundations of the walls and
parapets, the < definite answer ” is once more, total
silence.”

Let us now examine move carefully and requote,
for that purpose, owr critic’s opinion, that  the
chief value of Mr. Goodyear’s investigations will
be found in the fact that they repeatedly afford in
themselves evidence in disproof of the theories
which he bases upon them.” For we are now able
to estimate the slender knowledge of the Edinburgh
Exhibition upon which Mr. Bilson hag based his
“criticism ” of its “ teaching.”” Upon this same
slender knowledge must consequently rest his com-
plaint regardingmy “neglect of historical material,”
which is very formally made as follows :—

“It is cuvious to observe how little considera-
tions of this kind (viz. regarding documentary his-
tory, regarding repairs and renewals, and regarding
existing condition of the building) seem to have
infinenced Mr. Goodyear in his investigations.”

This sweeping general assertion loses a consider-
able amount of its importance when we have ascer-
tained exactly what Mr. Bilson is talking about,
and, above all, when we are able to show what Mr.
Bilson has not been talking about. So far as the

* None of my publications on horizoptal curves are
mentioned by Mr. Bilson’s bLibliography. They are as
follows:—* A Discovery of Horizontal Curves in the Maison
Caree at Nimes,” including observations in Tigypt (Archi-
tectural Record, vol. iv. No. 4 [1895)); “ A Discovery of
Horvizonial Curves in Mediwval Italian Architecture "
(Architectural Record, vol. vi. No. 2 [1807]) ; * Architee-
tural Refinements in Italian Churches” (Jowrnal of the
Archeological Institute of America, vol. vi. No. 2, New
Series "1102)).
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Edinburgh exhibits have been considered in con-
nection with his review of them, it is clear that
this imputation must fall to the ground ; for the
double reason that it is evidently mlsplaced when
the character of the evidence is considered, and

that Mr. Dilson does not himself control the subject-

mabter in such a way as to justify him in baving
anything to say about it.

The index of the Edindurglh Calalogue specifies
sixty-one buildings as vepresented in the exhibition,
and if the “index according to subject-matter”” be
examined, it will appear that forty-six of these
buildings have been so far covered by the varions
subdivisions of this rejoinder. Three of these
forty-six buildings, the Pisa Cathedral, S. Maria
della Pieve at Arezzo, and the Cathedral of Trani,
also figure, however, in the list for vertical curves,
or for the delicate horse-shoe form in construction
of the nave, making a total of eighteen Dbuildings
in this latter class,

We may thus estimate the weakness of the
pedestal upon which My, Dilson has reared the
fabric of his « criticism *’ ; for whatever significance
this criticisimm may have can only relate to a single
class of phenomena out of the many which have
been described. If there be any substance what-
aver in his Paper it must be sought among these
remaining eighteen buildings, and we will now pro-
ceed to search for that substance in this quarter.

At the opening of our rejoinder it appeared
that Mr. Dilson had rather haslily classified the
“great majority ' of the Edinburgh exbibits in
two divisions, viz. asymmetric plans, as just dis-
posed of, and a second class, which he thus de-
seribes - -

“Walls, piers, and columns out of plumb,
sometlmes straight, but more generally described
as ‘ vertical curves.”” TUnder this vaguely alarming
but not very explicit caption, onr critic’s geneml
introdunetory remarks ave as follows (after closing
his argument on asymmetric plans with the story
of the architect of Metz) : “Tt1s equally impessible,
however, to arrive at any satisfactory conclusion
with regard to the irvegularities included in Class IT.
(which Mr. Geodyear deseribes as ¢ vertical curves,’
‘widening rvefinements,” ‘ parallel leans,” &c.) if
they are To be 1errmded simply as isolated facts.
They, tco, must be considered in their relation to
many other facts which go to make up the story of
the structure.  We must not only know the archi
tectural history of the building in question, and
the precise order in which the various paris were
erected, but we must study its structure, in order
to judge how far the problems of unequal loading,
abutment of vaults and arches, &c., bhave Leen
successfully solved, and what weaknesses would be
liable to develop from any defects of design and
construction ; we must exbaust the documentary
history of the structure, from its erection up to th
present day, in order to ascertain what repairs, re-
newals, or alterations have been carried ouf, and
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the reasons for their execution ; and, finally, we
must cmefully examine the bl‘lll(]]nf" in its existing
condition in ovder to detect any indication of move-
ment in the fabric. Then, and then only, shall
we be in a position to understand the real cause
and meaning of these ‘ refineinents.’”

This mthel pompous programme niy be con-
densed to the self-evident statement that we ought
to be sure that there has been no thrust and no
other accidental movement before the vertical
curves or the horse-shoe form of nave construetion
can be announced as refinements.

Mr. Bilson’s method of attack on the observa-
tions for vertical curves, and for the horse-shoe
form in nave construction, appears to be not
wholly justifiable. This method consists in
wholly 1ignoring sixteen out of eighteen churchas
which were illustrated by large photograpbs at
Edinburgh for these refinements ;* in suppressing
all of the varions forms of evidence which were
represented by these sixteen churches, and in
omitting: from his alleged bibliography all my
publications for the numerous Ttalian churches in
which these phenomena were first observed and
originally described (including two of the most
famouns cathedrals in Italy, which have Dbeen
formally and officially verified as constructive in-
stances of my “theories” by the architects in
charge of repairs in the given churches).

The philosophy underlying this proceduwre ap-
pears to Le the assumption that no chain is
stronger than its weakest link, or the link which
appears to be weakest to our eritic. It must be
remembered, however, that Mr. Tilson’s argument
rests entirely on the sappressed premise of the in-
herentimprobability of the asserted facts. Ifasingle
case of medieval vertical curves or of medimval
horse-shoe construction of the navebe demonstrated
to exist, this inherent improlability disappears, and
it immediately becomes not only probable, but
absolutely certain that other cases will be found.
In the search for these other cases it might oceur
that an over-enthusiastic investigator had included
unsatisfactory evidence, or mistakes of observation,
or cases of accidental movement; but if right in
any case the general contention for the existence
of such a medimeval refinement weunld still be esta-
blished, and this is, of course, the only matter
really in debate.

Mr. Bilson, however, insists that all my eges ave
in the one basket at Amiens, and that he has broken
them all theve ; but in the same breath, and with
enviable self-assurance, he explains that bis reason
for confining bis atlack in detail to a single cathe-
dral is the fact that the large nwuinber of “chulches
covered by his (my) investigations renders it diffi-
cult to test his theories in cach particular building.”

* Beauvais, Noyon, and Saint-Rlemi at Rheims were not
included in the IEdinburgh exhibits. The Cathedrals of
Taris and Amiens arve the only other buildings which are
mentioned by Mr. Bilson.
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Therefore, the argument continues, in effect, I
shall test his theories on a single church and you
may take my personal word for it that ‘“equally
conclusive proof ”’ could be found in all other cases
“that their refinements exist only in Mr. Good-
year's imagination’ if M. Durand would only
write the necessary monographs.

The upshot of the matter is this, if Mr. Bilson’s
standpoint be accepted, that none of the evidence
is worth consideration because one kind of evi-
dence is mistaken or insufficient. DBut from my
point of view there was no instance represented by
photographs at Edinburgh for the given phenomena
in which the individual building did not offer some
new and distinet constructive feature in favour of
the general thesis.

TFrom my point of view there was not a single
building illustrated in which the existence of re-
pair or reconstruction of the vaulting, if demon-
strated by documentary history, would throw this
submitted constructive evidence out of court.

It has never been claimed that the horse-shoe
widening and the vertical curves were a talisman
or magic formula, involving the necessary preserva-
tion of a vaulting or ensuring it azainst the need of
repair.  On the contrary, it is morally certain that
since the tradition of such construction was lost
sight of, many repairs have been carried out simply
because the widening horse-shoe form has been
ignorantly described to thrust. It is self-evident,
assuming verfical ctrves or horse-shoe widening
to have Leen constructed, that the buildings which
exhibit them were not less subject to decay or
downfall than their fellows. It is self-evident that,
when the tradition of such a system of construction
had been lost, these particular buildings would be
more exposed than any others to wholesale and
brutal vepairs, or fo unnecessary rebuilding. Hence
it is begging the argument to assume that every
documentary account of & repair in piers or vault-
ings applies purely to a weakness in the building,
which weakness such a curve cr widening 1s
assumed to represent.

This is the suppressed premise in Mr. Bilson’s
citation of repairs and vebuilding at Iieauvais, Noyon,
and Saint-Remi at Rheims. It did not, however,
ocecur to him to mention that these buildings were
not included in the exhibits at LEdinburgh, ov to
inquire what the reason for this omission may have
been. This reason was that there were at least
eighteen better cases,* as regards visibly construc-
tive evidence for this particular class of phenomena,
and that the limitations of space involved the omis-
sion of much evidence in more than one direction.t

Tt would be unreasonable to suppose that im-
pregnable constructive evidence could be furnished

* This was written before the recent photographic sur-
veys al Noyon and in Saint-Remi at Rheims.

t The arvangement with the Edinburgh Architectural
Association was for 450 feet of linear hanging. The
exhibits nctually covered 550 linear feet,

for all the cited instances of these particular phe-
nomena. Some of these instances must take their
chances as debatable cases long after the general
facts are accepted. As the number of definitely
proven instances increases, so will the tendency of
scepticism decrease to contest every individual
instance which is not definitely proven. As to the
mentioned churches, which were excluded (with
many others) from the Bdinburgh Exhibition, the
citations which I have made in publication of
Beauvais have been extvemely guarded.* My de-
fence of all these churches will be involved in my
account of some general facts which ave also vital
to the argument regarding the Cathedrals of Amiens
and Paris, and these last arve the only churches of
the entire Idinburgh series of eighteen which My,
Bilson bas mentioned in any portion of his «“criti-
cism,” incredible as this may appear to those who
bave not carefully studied his review. A Drief ac-
count of the special publications in this particular
field of the investigation, which have Leen over-
looked by Mr. Dilson, is consequently in order heve.

Among the seven .lrchitectural Record avticles
which formed the orviginal report on the Drooklyn
Muoseum surveys of 1894, was the one on the
medieval Ttalian columnar and pilaster entasis,
alveady mentioned as having been ignorved by Mr.
Bilson. In this Paper an entasis (vertical curve)
in medizval engaged columnar forms and pilasters
was shown to le related to a mediaval columnar
entasis, which was then also for the first time (as
far as my knowledge goes) announced in publica-
tion.t These facts were found to have analogies
and counterparts in the Italian Renaissance in
monuments for which the similar facts never have
been, and never will be, disputed.

The veport was then continued by an article
entitled “An Echo from Evelyn’s Diary.” This
article was devoted to the attenuated horse-shoe
form in nave construction {(otherwise the so-called
“widening refinement ') as found both with and
without the vertical curves or entasis. “This was
the first detailed account of the class of observa-
tions in which the Cathedval of Amiens has been
subsequently included (the quoted title drew atten-
tion to Evelyn’s mention that two Englisharchitects
of the seventeenth century, Chicheley and Dratt,
had considered an outward widening of the “maine
walls ' § of the O1d S. Paul's as intended for optical
effect).

I was by no means unexpectant of the general
scepticism which might await these announce-

* “The accident al Beauvais is not to be overlooked ”
(p- 125, Edinburgh Calalogue).

t The exisltence of the columnar entasis was inde-
pendently announced by M. Knlurt at a later date.

1 Notably the Leatro Olimpico at Vicenza, the Chureh of
S. Stefano at Vieenza, and still more notably the Chureh
of S. Giorgio Maggiore at Venice. T'wo of these buildings
are by Palladio, and S. Stefano belongs (o his school.

§ Supposably referring to the clerestory.

¥
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ments, and special stress was therefore laid upon
the fact that they were corvroborated by Mr. John
W. MecKecknie, the expert in architectural engi-
neering constrnction who had been employed by
the Broolklyn Museumn to act as my assistant in
1895. His certificate as engineering expert was
included in this article. This publication is also
excluded from the Bilson bibliography.*

It was not until 1901 that an opportunity was
oftered to continue the investigation ; but when this
opportnnity was offered I made a trip to Italy,
mainly to establish relations with the architects in
charge of repairs of the Pisa Cathedral and of
St. Mark’s, and to make additional photographs and
mensurements of the Ttalian churches described in
the “ Echo from Evelyn’s Diary.” Another year
elapsed before my museum routine work allowed
me to publish the results of this expedition, includ-
ing the certificates of Signor Annibale Messerini
for the constroctive vertical curves and other
vefinenents at Pisa and of Commendatore Pietro
Saccardo for the constructive horse-shoe form in
the nave and transepts of St. Mark’s. These cer-
tificates were published in the Brooklyn Museun
Memoir, No. 2, a monograph of 111 pages, with
44 illustrations and 14 plans. This publication is
also not mentioned by Mr. Bilson.t

In 1903 an opportunity was offered to resume
the investigalion, and this was the first occasion
when it was possible to examine the Byzantine
churches at Constantinople and the Gothic cathe-
drals of Northern France. Mr. Bilson’s biblio-
graphy is wholly confined to the publications con-
cerning this latter expedition. How far his success
in dealing with the research at Amiens justifies
such a procedure has now to be determined.

The suppressed premise in Mr. Bilson’s argument
on the Cathedral at Amiens, as implied in his whole-
sale exclusion of other evidence, and in suppressing
mention of the existence of the varions publications
which have been cited, is this: “If the vaulting
thrust at Amiens accounts for the phenomena there,
it will account for all the phenomena elsewhere.”
I propose to meet his argument in both particulars;
by showing that the vaulting thrust at Amiens does
not account for the phenomena there, and by show-
ing that the phenomena occur elsewhere where
there is no vaulting thrust, and that they occur
again in other cases where the thrust is opposed to
the receding surface. Once more, therefore, will
appear that same indifference or ignorance as o the
existence of crucial cases, not covered by his own

* Archifectural Record, vol. vii. No. 2 (1897),“ An Echo
from Evelyn’s Diary.”

t The Architectural Refinements of St. Mark’s, Tenice ;
with Remarks on other Chwrches showing a Sinilar
System of Leaning Verticals, especially those in Orvieto,
Vicenza, Milan, Pavia, Bologna, and Arezzo, and includ-
ing the Renaissance Church of 8. Giorgio Maggiore al
Venice. (New York: Macmillan.) As the title indicates,
this Memoir was an effort to summarise the evidence for all
parbs of Italy for this patrticular system of construction.

argument, which has been demonstrated to be M.
Bilson’s constitutional debility as a critic through-
out this controversy.

At Amiens Mr. Bilson is af fault in his facts,
and therefore in his conclusions. But wholly aside
from Amiens, where the enormous altitude and
large dimensions of the cathedral surround the ob-
taining of accurate measurements for the verticals
with undeniable and tremendous difficalties, Mr.
Bilson’s neglect of proven constructive facts must
now be illustrated by tangible examples.

The Cathedral of Trani is an unvanlted basilica
with timber ceiling. It has a light “trimmphal
arch " at the opening of the nave into the tran-
sept, which also forms the choir. The wholly in-
considerable thrust of this arch is buttressed by
the transept walls on either gide. The shafts which
support this arch are attached to these walls and
widen delicately and continuously from the pave-
ment up, in straight lines, which diverge at the
capitals only 10 to 12 iuches, as compared with
the width at the bases, in a height of 48 feet, and
the width between piers is only 25 feet at the bases.
The facts are corroborated by Mr. MeKecknie, who
photographed them in 1895, and have been men-
tioned and illustrated in each of the publications
which have just been quoted. They were also illvs-
trated at Edinburgh.* Is it Mr. Bilson, or is it I,
who is indifferent to the problems of “loading
and abutment of arches” in this instance ? That
these two shafts can slope outward in an even and
regular manner to the amount of only 5 to
inches on each side, in slopes beginning at the
bases and rising throughout the entire vertical
height of 48 feet, from any accidental canse, is im-
possible. It is insulting to the intelligence of any
expert even to suggest the hypothesis of accident.

This delicate widening in attenuated hovse-shoe
form, and under equally convincing conditions as
regards thrust or subsidence, is a widespread ap-
pearance in medieval churches. 1any examples
have been published, but Mr. Bilson’s only reply is
that the large number of churches covered by my
investigations renders it difficult to test my
theories in each particular building. In other
words he refuses to consider the case at Trani
because there ave others like it.

Trani is thus an example of a perfectly simple
proposition in physics and in engineering con-
struction. Tt is not contended that the arch at
Trani has never been repaired. I know nothing
about it, and the consultation of documentary hisc-,
tory ov the publication of a monograph in two
heavy volumes about this church could not pos-

* Exhibit 223. “ Yhen the absence of vaulting, the
inconsiderable thrust of the arch, and the vesistance of
the deep transept walls nre considered with reference to
the diverging verticals, which rise in straight lines from
the pavement up, it is evident that we have here a con-
structive refinement, and that an accidental movement
cannot be invoked to explain the divergence.”
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sibly affect this problem. The proposition is
simply this, that under the given conditions thrust
could not operate to produce a slope of such deli-
cacy and such uniform character at a distance of
48 feet below the springing of the arch. In fact
thrust could not produce any kind of a regular
slope in such a transverse wall.

Thus the existence of delicate slopes beginning
at the paveinent, and rising in straight Jines to the
springing of an arch or vaulting, i1s prima facie
good evidence for the existence of the given re-
finement, whevever the abutment is furnished by
transverse walls of considerable depth. Thus the
apses of the Dalabaun Aga Mesjid at Constanti-
nople,* of the Capelln Palatina at Palermo, of
Saint- Radegonde at Poitiers, and of the Schotten-
kirche (Renaissance) at Vienna T are examples of
this class.

Wheve the abutient consists of the transverse
terininal walls of the chuvch aisles, and the out-
ward slope begins at the pavement and continues
in straight lines, the same positive evidence is
found and is again independent of any question of
repairs. Thisis the case in Saint-Loup at Chdilons.
The diverging pievs at the apse ave umted with the
terininal transverse walls of the aisles. This
widening at the cholr is 8 inches in a height of
27 feet (exhibity). A wideuving is found in all the
piers of the nave, which also diverge in straight
lines from the pavement up. 7This church has been
published with illustvations in all of the publica-
tions which are quoted by Mr. Bilson, but he
chooses to ignore it.§

Wheve there is an abutment consisting of the
transverse walls of the transept and the outward
slope begins at the pavement and continues upward
in steaight lines, the same kind of evidence is
found. 'These are the facts in St. Mary Diaconissa
at Constantinople (sixth century), in the Church
of the Monastery of the Chorah at Constantinople
(eleventh century), in St. Mark’sat Venice, where
the transept walls abut on the choir and nave, in

¥ Edinburgh Calalogue, No. 15, with ill.; Memnotr
No. 4, p. 8, with ill.; slrehitectural Lecord, vol. xvi. No. 2,
p- 122, with ill.

: 1; Memoir No. 4, p. 655 a Itenaissance instance dating
638,

$ The word * exhibit,” where subsequently used, refers
to o sevies of ninety enlargements, 20 x 24 inches, made
during the snummer of 1907. for use in the prepatation of
the latter part of this Reply, and for exhibition jn the
Brooklyn Museum. These exhibits were shown in Sep-
tember to various officers and members of the R.I.B.A. in
London. A selection from these photographs was shown
by M. Auguste Choisy at a session of the Academie des
Inscriplions el Belles-Lettres in Paris on 23rd August.

§ Edinburgh Catalogue, Nos. 227, 228, 229, two ills.;
AMemoir No. 4, pp. 11, 12, two ills.; Adrclitectural Record,
vol. xvi. No. 2, pp. 126, 129, two ills. See also, lnter on,
M. Aubertin’s oflicial certiticate furnished in 1907 for pub-
lication in this Reply.

| Heve there is also a constructive stepping back of the
three upper bands of casing.
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the clerestory transept walls at Amiens,* in the
crossing piers of Troyes Cathedral, and in the
castern crossing piers of Notre-Dame at Paris.
Although the latter curve slightly it is a curve
which recedes oubtward, from the pavement up,
and may therefore be included with the foregoing
cases. An especially significant instance of 1ncli-
nation against the abutment of transept walls is
furnished by St. Jacques at Rheims (exhibit).

Leaving Amiens for special later consideration
we pause for a moment to consider the question of
repairs and accidents at Troyes as typical for the
entire class of M. Bilson's objections appealing to
the existence of vepairs. No cathedval in Europe
has bad more misfortunes than Troyes. Hardly
another has such a discrediting record, unless it
be Beauvais, if a geueral history of its accidents
were set against a general mention of its leaning
verticals. And yet it is positive thal no vaulting
thrust could operate against the resistance of the
transept walls 1n such a way as to carry the crossing
piers outward so as to slope from the pavement up.
Still less could it be explained how thrust could
produce a diminution of the outward slope in the
upper half of the eastern piers. At the level of the
clerestory o slight elbow and change of angle to
diminish the outward slant is seen in each of the
eastern crossing piers at Troyes, showing that the
slope, as constrncted {rom the pavement up to that
point, was changed, because found to involve too
great a widening if continued as begun (two ex-
hibits).

I may allude here, in passing, to Mr. Bilson’s
ridicule of the lack of uniformity in the trcatment
of the verticals of Notre-Dame. That the shafts of
the choir curve into the nave instead of away from
it, like the crossing piers, and that they converge
(6 inches) instead of diverging, may be intended to
develop by contrast the divergence at the crossing,
and the arrangement certainly has that result. At
all events the latter facts cannot be ascribed to
thrust, and as they are uniform they cannot e
ascribed to cavelessness. Mr. Bilson ridicules the
lack of uniformity in these arrangements as between
choir, crossing, and nave. Perhaps a difference of
period and a change of builders might explain them,
if T weve allowed to take a leaf from the sceptic’s
own book.T Another point which Mr. Bilson finds
ridiculous is that the tower piers at laris and
Amiens do not diverge like the piers of the naves.I
Might it not have appeared unsafe to diverge these
piers in view of the heavy loading of the towers ?
Theve are many churches, however, in which the
view toward the choir appears to have been the one
most carefully considered. Generally speaking, the

* Photographed in 1907.

+ The crossing piers of the Cathedral of Pisa converge in
their vertical curves.

1 They diverge, however, in Rheims Cathedral, where
the tower buttresses are much heavier than they are at
Paris or Amiens.
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effort to make the arvangement inconspicuous is
apparent in the construclion of the widening re-
finement. It is evideut that the dimivution of
spread frequently found uvear the entrance has this
vesult, and on the same principle the absence of
spread in the tower piers at Paris and Awmiens could
be explained. I fancy, bowever, that the heavy
loading of these piers is oue important explavation.
It is easy also to quote churches in which the
system employed is uniform as between entrance,
nave, crossing, and choir. Notable examples are
St. Mark’s and St. Mary Diaconissa.®* Rouen
Catbedral widens to the full amount (about 24
inches) at the entrance, and has very little widening
at the crossing (thvee oxhibits). The variety of
the phenomena as found in the same church or as
found in different churches is not all a matter for
ridicule. Tt 1s a matter for serious study.

We return now to the characteristic feature of
Notre-Darne for the present phase of the argument,
viz. the divergence of the eastern crossing piers, as
being fully as convincing as the widening at Trani
and as representing the same kind of evidence.
In Notre-Dame, as at Trani, if the facts are clearly
understood and clearly realised, it is difficult to
understand how any building expert can attribute
these facts to accident. It must, of course, be
understood that we are speaking of the castern
piers, because in them only the divergence starts
at the pavement and is in lines which are prac-
tically straight. An outward thrust of the vaulting
at the crossing could only operate by compressing
the upper part of the transvevse transept wall,
This compression might conceivably result in a
crumbling or displacement of the upper transverse
wall, or the vaulting might conceivably comypress
the resisting transverse wall so as to bend or curve
the crossing piers for sowme little distance down-
ward, but that the force of thrust could opevate to
lean out the piers in lines which are practically
straight from the pavement up, against the resist-
ance of the transept walls,-is positively incon-
ceivable.

Another but analogous form of evidence is
offered by the churches which widen vertically in
the nave in straight lines, beginning at the pave-
ment, ageinst the thrust and massive weight of
the aisle vaultings. In 5. Ambrogio at Milan the
plers which carry the vaulting shafts slant verti-
cally outward throughout the nave from the pave-
ment up and in straight lines, 6 inches on each
side, against the thrust of the aisle vaults, which
are very massive, and which carty massively con-
structed galleries at a height closely equal to that
of the nave piers. Thus the piers of the nave
widen 12 inches in straight lines in opposition to
the aisle thrusts, and to the heavy loading of the
galleries above them. That the vaulting thrust of

* The latter with tl e qualification that the widening is
in straight lines at the ¢ntrance and in bends at the choir.
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the nave has carried these galleries and their heavy
vanltings bodily outward 6 inches to a side is
wholly impossible. In fact the suggestion appears
absurd. That the nave vaultings have been partly
repatred and partly rebuilt is well known, but it is
expressly stated by de Dartein that the ribs of the
nave vaulting retained their integrity and survived
this repair.*

The Thomaskirche at Strassburg is another
church of this class. The piers of the nave lean
outward in straight lines from the pavement up,
5 inches to a side, against the thrust of aisle vaults,
which are nearly as high as those of the nave.
The piers of S. Ouen at Rouen incline outward, in
straight lines from the pavement up, Gl inches to
a side (exhibit). Those of Rouen Cathedral incline
outward & maximum of 12 to 18 inches to a side, in
straight lines from the pavement up (two exhibits).
In 8. Ambrogio, in the Thowmaskirche, in Rouen
Cathedral, and a large number of other churches,
a new form of evidence appears in the aisles, in
which deep transverse chapel walls with massive
responds are battered, so as to give a widening
effect on the exterior side. The 1907 enlargement
exhibit for the aisle responds of Rouen Cathedral
shows a maximwn inclination of over 8 inches in
a height of 87 feet. The inclination is in straight
lines, from the pavement up, against chapel walls
which are 13 feet deep. It will be understood that
the quotation of ““exhibits’’ is confined to photo-
grapbs made during the past summer, and that all
buildings mentioned in this Paper, and many which
are not mentioned, are represented in the Drooklyn
Museum by enlarged photographs.

The sane battering is found in the responds of
transverse chapel walls exterior to the aisles, of
other churches in which the widening of the nave
begins, not at the pavement, but at the capitals.

We have thus reached the class of buildings to
which the Amiens Cathedral belongs, those, viz.,
in which the outward divergence begins at the
capitals of the piers of the nave, and, first and
foremost, those are to be considered, like the nave
and choir of the Cathedral of Amiens (as distinet
from the curves of tts crossing pters), in which the
divergence 1s in straight lines from the capitals up.

Since at the height of the springing of the aisle
vaultings there is an all-sufficient resistance to out-
ward thrust from the nave vaulting, it is lmpos-
sible that the nave vaulting thrust could operate in
straight lines or even in a bent or curved line ab
s0 low a point, with sufficient force to carry the
aisle vaultings bodily outward. This argument pre-
sumes, of course, that the piers of the nave are
perpendicular ; for if they have been pushed into
the nave by aisle thrust then a return outward lean
just above the springing of the aisle vault would be
involved.  That the nave piers up to the capitals

* F. de Dartein, Etude swr UArchitecture Lomobarde,
p. 134,
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(as distinet from the vaulting-shafts) are generally
perpendicular at Amiens is shown by twelve special
exhibits [see fig. I, p. 38].  Under these conditions
we should expect to find the vertical bend in the
nave at Amiens, if due to thrust, not lower down
than the tviforium string-course, rather than at the
springing of the aisle vaulting where it actually
beains (exhibits for each individual pier), in details
which veach from the capital to the triforium [see
fig. 2, p. 89].

The force of this consideration is much increased
Ly the existence of a number of cases of this class
in which the weight of one or more substantial
aalleries is added to the load which tends to resist an
outward accidental lean in straight lines. At Laon,
where the lower vaunlted gallery is of great width,
the widening of the nave begins in straight lines at
the capitals of the piers, against the thrust of this
vaulting and at a remarkably low height when
compared with the height of the church (exhibit).
At Strassburg the same widening in straight lines
begins at the same related point. In Rheims Cathe-
dral the same widening in straight lines begins
at the same point (four exhibits) [see fig. 7, p. 50].
In Saint-Pierve at Caen the same facts appear.

Saint-Rewni at Rheims is a chureh of this class.
The widening begins at the capitals and rises in
straight lines aguainst the thrust of the aisle vault-
ing and against the thrust of a very wide vaulted
aallevy (exhibit).

Thus, when Mr. Dilson cites the nave vaulting
of Saint-Remi as having Leen taken down and as
being entirely rebuilt, the answer is that the nave
vaulting could not have thrust in straight lines
down to the mentioned point against the gallery
vault and the aisle vanlt. Consequently the un-
doubted defects of the nave vaulting were inde-
pendent of the quoted facts.

Although in St. Mark's at Venice the widening
is not in straizht lines, the facts are all the more
pregnant on that account. The piers of the nave
incline delicately outward from the pavement up.
Thus we are positive that the strong recession
immediately above the capitals is not due to the
piers leaning into the nave. The strongest pitch
in the widening is found divectly above the capitals,
against the thrmst of the aisle vaults and against
the weight of the galleries.

Thus in approaching a more specific examination
of Muy. Bilson’s criticism of my work at Amiens
the following points, which appear to have Leen
established, may be rehearsed. IMirst, it is desivable
not to confine the controversy to a single cathedral,
because the apparent inherent improbabilities
attaching to the announcement for that cathedral
ave considerably minimised when a greater number
of churches are examined. Secondly, if the argu-
ment so far tends to show that the alleged refine-
ment could not be produced by thrustin the quoted
cases, the result also follows that such a system
of construction would not aggravate or favour the

disrupting tendencies which thrust is known to
promote.

There is a natural prejudice that things ““out of
plhunb ” are unsafe, and My. Bilson’s description
of “walls, plers, and columns out of plumb ™ has
an ngly sonnd, and this ugly sound was intended.
Dut when we cousider the actual thickness and
weight of walls and piers in the buildings named,
there does not appear to be anything alarming in
the facts described. If the arrangements are such
that thrust could not produce them, then it follows
also they are arrangements which would not aggra-
vate thrust or tend to endanger the building.  Out-
side of St. Mark’s, where the divergence is greater
than usual, and is produced in the upper walls Dy
battering, the extreme amount of inclination in
any building meuntioned has been some 11 or 12
inches to a side.* Now, when this amount of in-
clination is distributed throngh the entire beight
of the church or, in other cases, from the capitals
up, the actual amount of lean in the clerastory wall
ig inconsiderable, aud here only, if at all, could it
be dangerous to the building. Whatever that small
amount of lean might be, it would also evidently
teud to fovestall the upward lifting and grinding
of the flying buttress which an accidental outward
thrust and settlement would tend to produce.

In so far as piers have been found to be “out of
plumb,” the arrangement again tends to solidity,
when the aisle thrust is considered.

When responds are “out of plumb,” they face
solid transverse walls and are again constructively
stable.

When crossing piers are “out of plumb,” they
lean against a transverse transept wall, and the
arrangement again promotes solidity or is certainly
not antagonistic to it.

As to “columns out of plumb” I have never
quoted any in the naves or constructive featnres
of churches, or aside from arvangements shnilar to
those in the clerestory of Notve-Dame, wheve the
problem of solidity is not in question.t

My. Bilson might deseribe the sides of a Doric
column as being “out of plumb,” and this appears
to be his way of looking at a slightly receding
entasis such as we find in the respounds facing the
chapel walls in the Cathedral of Vicenza o in the
slender pilasters in the angles of the choir at Laon.
The transverse chapel walls at Vicenza ave 25 feet
deep, and the entasis has no more vecession than
that of a Corinthian column.  Still these responds |
are undeniably “ out of plwmb,” from 8 to G inches
in o height of 30 feet! So are Palladio’s pilasters
“out of plumb” in S. Marin Maggiore at Venice
and in the Teatro Olimpico at Vicenza. These

* What the amount is al Amiens will be considered
presently.

+ I make the usual distinction here between a column
(monolithic as to diameter) and a pier (possibly vound)
composed of masonry, which I assume to be faniliar to the
terminology of My, Bilson.
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i L—Plumb-line at pier No. 5 (Durand plan), north side of Amiens Cathedral (the fitth pier from the crossing, north side, in the
numbering of this article). Trom No. 5 of thie Traoklyn Muscam enlargements for Amiens Cathedral, Series of 1907,
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F1i. 2.—Plmnb-line ot vaulting-shafe, from eapital to stringeour<e. of pier No. 1 (Durand plan), north sile, Amieus Cathedral (the sixth
picr, north side, in tlie numbering of this article). The disc on the plane of the plumb measures 20 hy 25 cm, or 8 by 10 inclies.
Fromm No. 4 of the Brouklyn Muscum enlargements for Amiens Cathedral, Serics of 1907.
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buildings ofter a close and exact analogy to tho
facts in mediweval architecture ; for the widening in
the majority of medievai cathedrals is not greater
in relation to height than that obtained by the
entasis in 5. Giorgio Maggiore. At Noyon the
curves of the nave are so delicate that they recede
only 4 inches when the upper face of the piers is
compared with the lower. The piers curve into
the nave 1 inch and curve away from it  inches
(exhibit).  DBut My, Bilson sssures us that this
amount of widening is what led to the taking down
and rebuilding by Pierre Tarisel of the nave vault-
ing [ At all events, in Mr. Bilson’s terminology,
the curves at Noyon are “ out of plumb.”

The decisive proof that «refinements’ exist at
Noyon, even when enclosed in quotation marks, lies
in the aisle responds, which face transverse chapel
walls 17 feet deep, measured to the interior of the
wall. They have an entasis of 2 inches recession
in a height of 17 feet 8 inches (exhibit).

Thus we recur to Mr. Bilson’s category in
Class IL, « Walls, piers, and coluinns out of plumb,
sometimes straight, hut more generally described
as ‘vertical curves.”” It is not worth while to
quarrel about words, and Mr. Bilson has-accurately
described, according to hislights, the vista between
two Doric columns, The “divergence *’ in mediwval
churches is not relatively as great as it is at Peestiun.
As regards vertical curves, the instance of the
choir at Laon is absolutely impregnable in the
matter of thrust (three exhibits). As usnal in such
cases, Mr. 1ilson passes by this one without men-
tion, probably lecause the “widening’™ in the
central light of the choir is one of the most con-
vincing proofs ever offered for the existence of this
refinement. The central window widens G inches
(two exhibits). I have already mentioned that
Noyon, Saint-Remi, and eauvais, which ave the
only churches attacked by Mr. Dilson, aside from
Paris and Amiens, were not included in the Idin-
burgh Iixhibition, and a final word may now be
said about Beauvais.

It the contention be admitled that the widening
system was very frequently employed, and that the
constructive evidence is good in a considerable
number of cases, it undonbtedly follows that some
of the sevious accidents which were bound to happen
during the eraze for extremely high vaultings must
have happened to churches which employed this
system. In the Edinburgh Cataloguel mentioned
Beauvais as follows: “ The accident at Beauvais is
not to be overlooked, but it would be begging the
argument to asswme that a chwreh in which acei-
dental movement has occutred had no divergence
before the movement took place.”

A re-examination of this cathedral in the summer
of 1907 shows that I have been in error in my
estimates of the divercence there. It throws an
Interesting light on Mr. Bilson's disposition to
argue that the widening refinement is always related
to accidents in the vaulting that T am able to report

Y Now. 1907

that the cathedral whose vaulting fell twice has
very little north and south widening alb the crossing
piers. The sixteenth century north-east crossing
pier does not diverge from the perpendicular in the
north and south directions, and it does not bulge;
the south-east crossing pier has a delicate outward
southward recession, as far as the thirteenth century
portion of the pier is concerned, and does not bulge.
The upper sixteenth century rebuilt portion does
not diverge beyond the thirteenth century limit.

There is one point, however, which must not be
forgotten, and that is toindicate the error intowhich
Mr. Bilson has fallen in quoting this church, 1le
says (p. 408): “So we have this curious fact, that
Pierye Tarisel, who had executed at Amiens the
costly and difficult work of inserting iron ties all
around the cathedral in order to avrest the mmovement
in the crossing piers and prevent their developing
farther “refinements’ . . . was the expert called
in to advise on the plans of the transept at Beanvais,
which its architect, according to Mr. Goodyear,
actually builbwith a widening even more pronounced
than that which his adviser bad been doing his best
to arrest at Amicns.”” Mr. Bilson has forgotten
his own quotation from the report of the Amiens
Cathedral Commission of 1497-8 a commission
including Pierre Tarisel, whicl is as {ollows: < The
four principal pillars of the crossing of the said
church are bent and arched on both sides by the
thrust of the aisle vaults.”” The iron ties in the
triforinm at Amiens, according to Mr. Iilson's
own quotation, were therefore intended to arrest a
buckling below the triforinm caused by “ the thrust
of the aisle vaunlts.” The docmments show that
they had no reference to the widening above, which
must have been due to a vanlting thrust from the
crossing vault, if caused by thrust. At Deauvais
the crossing piers have not buckled. Thus the
satirical remark just quoted seems to lose its
point, and neither Pierrve Tarisel’s consistency nor
mine seems to be involved. Mr. Bilson ought not
to forget, either, that the castern crossing piers at
Beauvais were originally built before the transept
was planned, and that the south-east crossing pier
is still thirteenth century work for three-fourths of
its height.

As regards the iron cable in the triforium at
Amiens, even if no documents were in question, it
is evident that it would be useless as a means of
arresting an outward spread above its own height.
This appears from Mr. Bilson’s own publication of
the drawings in the workshop of the Amiens Cathe-
dral, and thus we reach the debatable matters of
fact at Amiens which are connected with these
drawings.

Mkr. I3ilson’s satirical remark about the accidental
development of “refinements’’ in the Amiens
crossing piers leads me to point out, as one among
the weak spots of his argument for Awmiens, his
total neglect of the nave as regards attested and
accurate observations, and his reliance on two
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drawings made thirty-two years ago, in 1875, of
the two southern crossing piers, for the amount of
divergence throughout the cathedral. IIe assures
us, regarding the nave (p. 415), and without offer-
ing any evidence whatever for his assertion, that
“the divergences are so small that they are not
appreciable to the eye, and whatever may be their
precise extent they are certainly not greater, and
probably are much less, than those of the erossing
piers.” If My, Bilson had “sighted on a plumb-
line ” he would hardly have ventured this statement,
which I shall presently show to be glaringly in-
exact.

¢ Sighting on a plumb-line ™ occurs in quotation
marks, which ave supposed to be satirical, several
times in Mr. Dilson’s criticism. It is not, how-
ever, more ridiculous to sight on a plumb-line than
to sight on a level. There is no other method of
determining facts about the vertical lines of piers,
excepting to sight on a plumb-line, unless the line
can be hung directly against the pier. My, Dilson
knows very well that this cannot be done in the
Amiens nave, or in any great cathedral nave, with-
out enormous expense. This is obviously the
reason that he and M. Durand confined their own
research to the publication of the drawings for the
two southern crossing piers which were made
thirty-two years ago, instead of taking meagure-
ments of their own throughout the cathedral nave.

In the Amiens transepts lines can be hung from
the triforinm which can be sighted on the piers if
let down in front of them, bub lines cannot be
hung against these piers without a scatiold, unless
a surveyor is slung on a platform by ropes let down
throngh the apertures of the vaulting, In the
transepts, if the plumb-line is sighted on the edge
of a pier at the capital, the amount of vertical
divergence below the triforium, to the height of
the capital of the pier, can be estimated with
approximate accuracy from the known diameter of
the outer rib at the base. Supposing that the line,
when sighted from the edge of the pier at the
capital, cuts oft about a quarter, or about a fifth of
the diameter of the outer rib at the base, and that
this diameter is 15 inches, then we obtain a rough
estimate of the vertical divergence as a (uarter or
a fifth of 15 inches.

There is a further and complete accuracy obtain-
able—viz. by photographing the sighting, as taken
under the conditions described, with a surveyor’s
rod and disc on the plane of the estimate to be
made, which, in the Amiens transepts, would be at
the rib of the pier. Allmy estimates in the Amiens
transepts which were made in 1903 were verified
in this way, excepting in those cases where the
monuments placed in front of the piers interfered
with hanging a line from the trifovium. This
method of photographic measurement, with a
plumb-line “sighted ”” by the camera (if Mr. Bilson
will continue to accept a phraseology which appears
to amuse him), has the great advantage of dis-

pensing with the necessity of hanging a line against
the surface, which is impossible in any great cathe-
dral as regards the piers, without a prohibitive
expense.

So far I bave explained the mebthods which I
adopted in 1903 for “sighting on a plumb-line " in
the Amicns transepts, and these methods are not
only practical and defensible when the observations
are attested and corvroborated by enlarged photo-
graphs, but they are also the only methods which
are practically available at- Amiens in view of the
enormous dimensions and altitudes of this cathe-
dral.  On the other hand, in the case of a plunb-
line suspended in the Awmiens nave, the openings
in the vanlting near the erossing do not admit of
an adjustinent of the line which will allow accurate
sighting (this adjustment is obtained in the tran-
septs by having an assistant in the triforinm who
moves the line to the indicated sighting point). In
spite of this apparent difficulty a cavefully levelled
photograph will allow of an accurate estimate,
beeause the distance of the line from the edge of the
pler at the base can Dbe subtracted by compass
measurement from the distance of the line from
the edge of the pier at the capital. I7ox this opera-
tion it is desirable, bowever, to bave an enlarge-
ment. (I"or those sceptical persons who do not
know that Groerz and Zeiss lenses are rectilinear it
is sufficient to point out that a lens which distorts
the pier will also distort the pluunb-line, so that the
punishment for taking an unreliable photograph
will mmediately fit the crime.)

During my first survey visit to Amiens (in
1903) which lasted only five days and a half, most
of my time was devoted to the transepts, as the
nave did not appear to vary from the facts else-
where [nown to exist. On the fifth day of my
work, the sacristan, M. Regnaut, suggested hang-
ing a line throngh an opening in the vaulting of
the nave. 1 gladly adopted the idea, which T had
never previously tvied. A Dblack tape was nsed,
which had served its purpose successfully in the
transepts. The next step was to photograph this
line, which was hung for that purpose, and then
from the kmown dinmeter of the outer rib of the
crossing pier to estimate the divergence of the
crossing pler, after an enlargement had been ob-
tained. 1t was, however, my first experience in
suspending a tape from such a lofty height, and at
the great distance from the camera, placed in the
organ gallery at the west end of the cathedral,
which this altitude involved. I did not realise
that a tape will not show under such conditions,
even in the most excellent negative, unless sus-
pended in front of a light backsround of masonry
surface. The negative was reported to be excellent
by the Amiens photographer who developed it, and
Ileft Amiens the next day ; but when the negative
was printed in Paris the tape could not be seen.

This is an exact account of my first plumb in the
Amiens vave, and the only one taken until 1907,
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when I have photographed over two hundred plumb
measurements in the cathedral, a large proportion
of which bave been in the nave. Some fifty plumbs
in the nave furnish photographic exhibits in the
way of enlargements, made for reference in prepar-
ing this reply to Mr. Bilson. Meantime, and before
the work of 1907, I have quoted an estimate which
my photograph of 1908 would have guarded me
from publishing if it had served the purpose for
which it was taken. Strictly speaking, it was not
possible to sight on the nave
phunb-line of 1908, for it was
necessarily some little distance
removed from the crossing pier
toward the cenire of the nave.
I remember using the known
disaneter of the vib as the basis
of my estimate, but may bave
omitted to subtract the distance
of the line from the base of the
pier, in subsequent use of my
notes. There is a remarkably
strong optical illusion, due to
the vaulting ribs, which very
much exaggerates the appear-
ance of recession at the Amiens
crossing, which illusion ean only
be rectified by pbotographic
compass measurement.

Mr. Bilson’s success in mak-

to rest on an optical illusion which I cannot myself
overcome without the aid of the plumb-lines which
My. Bilson has so scornfully and so imprudently
rejected in bis own observations.

For the student of M. Bilson’s eriticism I cannot
offer & move convincing proof of his delinquencies
as an observer than the extraordinary oversight
which has led him to publish as reliable documents
the drawings of the southern crossing piers, which
make such an imposing appearance in his Papenr.
M. Durand has also been over-
hasty in his confidence in these
drawings. That they ave care-
fully exceuted is perfectly true,
but that they are also unre-
liable is easily shown. If DM
Bilson and M. Durand will
_ “sight on a plumb-line " at
} the south-cast crossing pier of
1 Amiens Cathedral, they will
immediately adinit that these
drawings avoe nob rveliable. For
instance, the north lower face
of the south-east crossing pier
leans into the nave 3 inches
(0:075 m.; two exhibits, Nos.
29 and 65), whereas the cathe-
dral oflice drawing represents
the north lower face as perpen-
dicular [see fig. 3].

ing off-hand estimates of the ™® N7 N ~ Aside from the exhibits re-
divergence in the Amiens nave [N\ /\| " >/ / # presented Dy fig. 8, T had made
has not been phenomenal, for N A NZ B two photographs of this ineli-
he is on record, as just quoted, AN TN nation in 1903 (after “sighting
for the assertion that this di- iy N on & plumb-line’’) with the line

vergence is ‘“inappreciable by
the eye,” whereas its maximuum
amount
Mr. Bilson has also apparently

1s 19 inches or over. F——

in position, and a surveyor’s rod
beside the pier, to furnish the
measurement. Ihad had these
photographs enlarged to 25

been the vietim of the optical

illusion occasioned by the vault- ot

ing 11bs of the aisles which canse

the piers to appear to lean into ' Wil
This is indicated by il —

the nave.
his assertion that ¢ some move-

by 35 inches for the Brooklyn
Museum exhibit, and they are
catalogned and described in the
Muscum Memoir No. 4 (Nos.
54-55), a publication which I
sent M. Dwrand, and which 1s

ments have taken place in the o quoted by Mr. Bilson. There-
5 10 20 iQ 40 50 M. .

nave eaused by the thrust of the P t 4 t i fore, when the drawings fur-

aisle vaults inward.”  Ttisnow 3y FEr 200 mighed M. Bilson by M. Duvand

de;nonst.rnt.ed by faxlhlblts.sub- Pl Ae=PLAX 08 AMIENS CATEMRAL, win  Cme b0 my notice in  the

mitted for each individual pier of ML DURAND'S NUMBERING OF V1B VEERS. Journan RLIDBLA. T was in-

the nave (as distinguished from

the crossing), and witha distinet and separate plumb-
ing for each pier, that every pier on the north side
is strictly perpendicular to the height of the capital
[see fig. 1], and that two piers of the south side are
strictly perpendicular (those next the crossing). In
the remaining four piers the inward inelination up
to the capital vavies from less than 1 inch to
1% inches as a mximwm. Thus the statement that
* movements have taken place in the nave cansed
by the thrust of the aisle vaults inward ™ appenrs

clined to view them with great
suspieion, as probably containing other ermors
beside the one which was most obvious, and this
suspicion bhas been verified. The drawing for the
south-west crossing pier is in error for its upper
measwrement, north face, to the amount of 1% inches
(0:04 m.), as shown Dy exhibit 87. The measure-
went should thus be corrected to 0'14 m. instead
of 0:10 m. Since the drawing of the south-east pier
Is in error 0-075 m. for the lower face, the upper
measuroe is to be corrvected from 0125 m. to 0-20 m,
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T, 5.—Thumb on piers 7 and 5 (Durand plan), novth side (No< 4 and 5 in the numbering of this article).  Surveyors' dises
(R by 10 inelies) on the planes of measmenent.  From No. 12 of the Brooklvi Museunt enlargements for Amiens Cathedral, Series
of 1907, The plumb-line is concealed between the piers below the eapitals, but these piersare shown as perpendienlav to the height
of the capital by fig. 1,
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Exhibit 87 is represented, in much diminished
size, by fig. 6. The reduction from 20 x 24 inches
to 6 x 8} makes the application of the compass
test, based on the surveyor’s dise to the left of the
pier, an over-delicate operation, but the measure-
ment of 5 inches for the divergence of this south-
west crossing pier may be tested on fig. 6 with
this warning. My own measurements are natu-
rally based, in all cases, on the enlargements and
not on the illustrations of reduced size. IFig. 3
displays more clearly the error of the office draw-
ing for the south-east crossing pier, because the
dimension is doubled for the given beight.

T have not yet tested the accuracy of these draw-
ings for the east and west sides of the crossing
piers, the sides which face the transept, as this
question does not concern the present argument,
but each drawing is in ervor for the northern faces.
When enlargements are made of the photographs
of my north and south transept plumbs the test
for the east and west faces will be an easy one. It
ought to be added that the taking of plumb mea-
surements from platforms slung from ropes let
through the vaulting is an operation of great difli-
culty, and almost infallibly liable to ervor, and that
the office clerk of 1875 who did or supervised this
work had no easy task. Mr. Bilson’s haste in
accepting these vather ancient doecnments, in pre-
ference to making tests of his own, is possibly ex-
plained by the great expense and greatb difficulty
of taking actual plumbs or by his contempt for
scientific photography.*

M. Favvy, the Inspectenr des Travaur at Amiens,
is now aware of the unveliable chavacter of these
drawings, and I took pains to assure myself, with
his assistance, that they have been corvectly copied,
and that the ervors are In the originals. As just
indicated, T have prepared two special photographic
enlargements to illusivate the vemarkable ervor in
the dvawing for the south-east pier, and one en-
largement is submitted to show the errvor for the
south-west pier. However, in spite of the prema-
ture and rather indiscreet hilarity of some portions
of M. Bilson’s Paper, I owe him much sincere
gratitude for his article, especially so because the
fact, immediately forced on my attention, when
this article appearcd, that the drawings furnished
by M. Durand were not trnstworthy, has obliged
me to make a new and thorough study of the
vertical measurements at Amiens, and has enabled
ne to correct my own ervors as well as those of
Mr. Bilson.

My photographic measnrements of 1907 for the
divergences of the crossing piers ave a great denl
less than my estimate of 1903, which was nob
verified by photographic methods, for rveasons
explained, and I am vastly pleased to be able to

* M. Choisy has expressed the opinion to me that my
own photographic methods for such cases are mueh more
reliable than actual plumbs from scaftolds or slung plat-
forms.
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correct that estimate in the table of measurements
which follows.

This table of measurements for the vertical
divergences of the nave and crossing piers is sup-
ported by thirty-eight exhibits, to be subsequently
enumerated and described. TIn my own numbering
of piers I bave continued the methods which T
used in my photographic notes, but the numbers
of the Dwand plan are also supplied, as found
in fig. 4. My own numbering enumerntes the
piers in order from the crossing, not included, as
far as the organ gallery and the tower piers at the
entrance, which are also not included, as having no

divergence.

RucrssioNs IN Tim Prirs o1 THE AMIENS NAVE AND
Crossing (1IN INcimis).

All recessions, except at the crossing, are in straight lines,
and all begin at the capitals, or, in the case of the
crossing piers, at the corresponding height.

RORTIL.
Last Crossing (17).*
Recession, 5 ; bulge, 1}.%
West Crossing (15).
Recession, 5; bulge, less
than 1 inch.
First Pier (13).1
Shaft recession, 7 ;
perpendicular.
Second Iier (11).
Shait recession, 8} ; pier
perpendicular.
Third ier (9).
Shait recession, 8%-8;
pier perpendicular.
Fowrth Pier (7).
Shaft recession, 91-9;
pier perpendicnlar.
Fifth Pier (5).
Shaft recession, 12-11%;
pier perpendicular.
Sixth Pier (3).
Shaft recession, 74 ; pier
perpendicular,

dier

|ouUTII,

Fast Crossing (18).
Recession, 5 ; bulge, 3.
West Crossing (16).
Recession, 3 ; bulge doubt-
ful, if any.}
First Pier (14).
Shaft recession, 3; pier
perpendicular.
Second Picr (12).
Shuft recession, 63 ; pier
perpendicular.
Third Pier (10).
Shalt recession, 7-6; pier
leans in, 13,
Fourth Pler (8).
Shaft recession, 53-6};
pier leans in, 1.
Jifth Pier (G).
Shaft recession, 73-06} ;
pier leans in, 1.
Sizih Pier (4).
Shait recession, 63 ; pier
leans in, 1},

It will be noticed that double estimates, offering
slight variations, are given for the third, fourth,
and fifth piers on each side (Durand plan 9, 10 ;

7, 8; 5, G).

The right hand measurements in

* These numbers relate to M. Darand’s plan, as repro-

duced in tig. 4

+ The recessions are figured

without including the

bulges; in other words, they are figured from the base to

the capital at the vanlting ribs.
that of the cathedral office drawings.

This method dilfers from
On that method the

recession would be 6} inches for the north-east crossing pier
and 8 inches for the south-east crossing pier.

t The cathedral office drawing gives (-15 m. bulge, or
less than & of an inch. If a bulge exists, it is certainly
not more. My own observation shows o slight builder’s
evror in sonme of the masonry courses rather than a bulge.
The photographic detail enlargement will enable each
student who examines it to form his own conclusions.
AL Choisy’s impression of this enlargement coincides with
my own.
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these cases are from photographic surveys, with
plumb-lines reaching, in the photograph, from the
base to the capital of the shatt at the vaulting,
and with a swveyor’s disc on the plane of the
given pier at its exact centre. Ilig. 5 (p. 44) repre-
sents in much reduced size an enlavgement of this
class.  The left-hand measurements for the same
piers are figured on a wholly different method,
which was also applied to all the piers for which
single measurements are quoted—:é.c. by combining
the measurement furnisbed by a specially enlarged
photographic detail of a plumb with disc measure-
ment from the triforium string to the capital of
the pier (where the outward slant begins); with
another estimate for the triforium and the clere-
story based on actual plumbs inside the triforinn,
As the divergences are visibly in straight lines
and are attested to be so Dy a very large number
of enlarged details, and other special photo-
graphs, the method has been followed of com-
puting the divergence of the uppor tiiforivm and
the clerestory from an actual plumb with line
of 15 feet ut each shaft in the triforiwn. The close
correspondences of measurement obtained by these
wholly different procedures are notable. The
method of the combination estimates has been
applied to the first, second, and sixth piers, and
these are the only estimates otfered for these piers.
I'ig. 2 represents the type of enlargciuents for the
vaulting-shafts between the capital of the pier and
the triforium string. The measurements for the
recession of the crossing pilers are obtained from
plumb-lines, reaching in the photographs from
base to capital at the vaulting. I%ig. ( represents
this type of enlargements. The measurements
for the bulges of the crossing piers are obtained
from photographic enlarged details, separately
taken, for the height from the base to the level
of the triforinm string.

The estimates published are verified, as stated,
by thirty-eight exhibits of photographs enlarged to
20 x 24 inches, made up as follows: Eight details
to a side for the picrs of the nave up to the capital
of the piers—i.c. to the springing of the aisle
vaults, and for the crossing piers to the triforinm
string ; six details to a side for the vaulting-shafts
of tho nave, from the capitals of the piers to
the triforiun string ; five photographs to a side
for the third, fourth, and fifth piers, and for the
crossing piers, taken from the Lase to the capital
of the shaft at the vaulting—each and every
photograph of the entire series with plumb-line, and
with a surveyor’s disc on the exact plane of the
desired measurement. As far as the illustrations
of the present article arc concerned, the method
of obtaining the measurements from the disc is
best shown by fig. 2, because the disc appears
there in larger dimensions than in the other illus-
trations.

It will be noticed that the measurements on the
south side of the nave are invariably considerably

smaller than the corresponding ones on the north
side, excepting at the crossing, where the reces-
sions correspond in all four instances (although
the bulges do mnot). It is also worth noting that,
although the divergences are all greater on the
north side, it is the piers of the north side which
are all accurately perpendicular. The measure-
ments of the south side, which are taken from the
base to the vaulting for the thivd, fourth, and
fifth picrs, eliminate, however, the slight leans into
the nave of the corresponding piers.

All the vaulting-shafts of the north side step
forward slightly (about one inch) at the capitals
of the piers; »a fact shown by every photographic
detail for the north side. An inch is therefore
subtincted from each combination estimate for the
north side. This stepping forward is found in
only one pier of the south side—the sixth in
ny numbering, No. 4 of the Durand plan (the
pier next to the organ gallery and to the tower
Dier).

The fifth vaulting-shaft on the north side steps
back two inches at the clerestory, and is the only
one which steps back on cither side (exhibit
No. 42). Thus two inches are added to the com-
bination estimate for the fifth vaulting-shaft, north
side (No. 5 Dwand plan), in order to obtain a
just comparison with the photographic measure,
from base to vaulting of the same pier. The
two distinet estimates then tally within half an
inch.

I am now able to return to an argument which
Mr. Bilson has contemptuously waived aside, after
declaring (p. 415) that “the divergences (in the
nave) ave so small that they are inappreciable to
the eye, and whatever may be their precise extent
they are certainly not grenter and probably are
much less than those of the crogsing piers.”

If the Amiens nave has spread accidentally, in
amounts varying from 12 to 19 inches, the crown
of the vaulting-nrches should have subsided at
lcast one half the given amount of divergence. If
these vaulting-arches have gone down they must
have become distorted, and if they have been dis-
torted that distortion must be visible. My, Dilson
lays great stress on the extent to which a vault
may settle without falling in, but he does not, and
cannot, say that such vaultings have not been de-
pressed and distorted. Now the Amiens nave vault-
ing is true throughout to a single pitch, which
has visibly not gone down at the crown (exhibit 49
and several others). There is a slight distortion
of the ribs of the vaulting which correspond to the
fifth pier north of my nwmbering (No. 5, Durand
plan), but therc is no sabsidence there at the
crown.

M. Durand’s excellent book gives us to under-
stand that the Amiens nave vaulting has never
been repaired. Viollet-le-Due says in his Dictionary
(article Cathedral) : “Cependant cette nef dont la
hautsur est de 42.50m. sous-clef et la largeur
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d’axe en axe des piles de 14.60m. ne s'est ni
déformce ni déversce. La construction n'a subi
aucune altcration sensible.”

Mr. DBilson will hardly say that the Amiens
vaulting could settle downwards 10 inches at the
fifth pier (one-half the widening at that point)
without calling for some repairs, at some time or
other, or without showing some signs of depres-
sion and distortion which would have attracted the
notice of Viollet-le-Due, and which would also be
visible now,

Lut there is a better argument than this, because
it is not an argument, but a palpable fact. It isa
fact which lenves on ome side all debate as to
measurenients, which must be extremely tedious to
everyone but Mr. Dilson and myself.

A nave vaulting thrust cannot push outward the
surfaces and vaulting shafts below the triforium,
because below that line it cannot push bodily out-
ward the enormous masses of the aisle vaultings
and their buttresses. If such a thrust were pos-
sible, it can certainly never be suggested that it
could operate in straight lines, and in uniformly
flat swrfaces, from start to finish. Henee I leave
this part of the subject with a final veference to
the twelve exhibits for the perpendiculars of the
piers of the nave, which prove that the recessions,
beginning in all cases divectly above the capitals,
are not caused by inclination of these piers into the
nave. I also call atlention to the twelve exhibits
for the oubtward slope between the capitals and the
triforium, as proving that this slope begins invari-
ably at the capitals, In other words the cntive
surface of the masonry has a constructive batter
up to the triforium string.

As regards the bransepts at Aniens, Mr. 1ilson is
undoubtedly right about the tapering of piers, and
he is just as undoubtedly wrong about the leaning
windows and their mullions. 1le speaks of onc; but
therc are two, one in each transept, with sills which
are oblique in directions opposed to the lean of
the mullions (fowr exhibits, Nos. 53-56). Tt is only
quite recently that T have mastered a rveal know-
ledge of the Amiens sransepts (sixteen exhibits,
50-64 and 594). This knowledge I will endeavour
to convey to Mr. Dilson and M. Durand in some
future publication,

There are numerous points in Mr. Bilson’s argu-
ment about Amiens which I have not noticed, but
there are mone which T have not covered. lle
accuses me of neglecting to notice the vepairs of
the choir. What is the use of considering them
when there have been no repairs in the nave
vaulting?  llis argument on the crossing piers
also has no point, because it does not cover the
nave, which, aside from vague and erroneous asser-
tions, he has entirely neglected. The cracked and
broken lintels in the triforivin bave been explained
by M, Durand in a most interesting and conclu-
sive way, which bas escaped Mr. Bilson’s atten-
tion, Suffice it to say that M. Durand proves
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that they are not duc to thrust from the nave
vaulting.*

I may add that M. Bilson has shown a cevtain
lack of caution in one of the closing paragraphs of
his Paper. 1le says: “ It may be well to see how
these theories of his bhave been received in I'rance
by those most competent to pass an opinion upon
them,” then quoting the names of three distin-
guished scholars, none of whom are engineers.

May there not be other I'rench scholars who are
also both engineers and architects who have formed
and publicly expressed a more favourable opinion ?
Mz, Bilson takes much upon himself in undertaking
to state so snmmarily and so absolutely what the
opinions may be of those in I'rance who are most
competent to pass an opinion on my work. I
commend to Mr. Dilson’s attention a pamphlet
which I have recently published on the Cathedral
of Rheims, containing some extracts from a letter
addressed to me by M. Auguste Choisy (one among
very many letters from him which are full of
friendly encouragement and praise).

I will not follow Mr. Dilson farther in the
dangerous Dath on which he has entered. T will
only say that MM. Lefévre-Pontalis and de Las-
teyrie arc gentlemen from whom it is a real plea-
sure to differ, and I commend to Mr. Bilson a more
intimate study of their polished and delicate style
of dissent. \When choice of weapons is allowable,
I much prefer the rapier to the club.

Another and not less extraovdinary phase of M.
Dilson’s effort to diseredit my work in I'rance is
his closing sentence: “When the other Ifrench
churches investigated by Mr. Goodyear have been
the subject of monographs as exhaustive as that
of M. Durand on Amicns, there will be no difficulty
in producing equally conclusive proof that their
‘refinements’ exist only in Mr. (roodyear’s
imagination.,”’

I am notaware of anything in M. Durand’s book
which antagonises my observations at Amiens. On
the contrary, this book has been of the greatest
possible assistance to we. It is my main authority,
aside from Viollet-le-Duc’s statement, for the fact
that there have been no repairs or rebuilding in the
vaulting of the Amiens nave, which is to my argu-
ment a fact of considerable moment. M. Durand’s
book was written without knowledge of my investi-

* Cathédrale & dmiens. Georges Durand. Tome 1+,
page 222: “Les tétes des arcs boukants sont soutenues pav
les colonnes engagées 1, k, qui appartiennent aun maitre
pilier; elles sont raidies par les deux colonnes superposces
G., H., formc¢es de pierre en d¢lit, s’¢levant o environ
60 centimétres en avant des colonnes engngdes 1, k, et
posées sur le mur de cloture du trifovivn renforcé d’un
petit contrefort en porte a faux sur le mur éleve sur Pare
de decharge qui passe par dessus le doubleau du bas coté.
Ce petit contrefort n cté relic au maitre pilier par deux
linteavx monolithes E. I, formant parpaing.”

Note 1. * Ln compressibilitc des parties intérieure et
postérieare du pilier se trouvant inégale par suite de la
rigidit¢ de la colonne G, qui est en delit, un cerlain nombre
de linteanx E se sont brisés.” (Italics by W. H. G.)
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gations, which were not published for Amiens or for
IMrance until some months after his book appeared.
The book was also evidently written without any
knowledge of the true amount of widening in the
Amiens nave, inasmuch as M, Durand furnished
Mr. Bilson with drawings for tbe crossing piers,
which are presumed by Mr. Bilson to show a greater
widening than occurs in the nave. M. Durand
evidently has held the same mistaken opinion.
Consequently it again appears that the topic of a
widening in the Amiens nave is quite forcign t M.
Durand’s book. That M. Darand personally does
not accept my views about the Amiens Cathedral
is a fact for which Mr. Bilson’s statement must be
accepted ; but since M. Durand’s book does not de-
bate the subject which I have agitated, how can it
offer “conclusive proof ’ that I am mistaken ?

Clearly, in Mr. Bilson's opinion, it must he M.
Durand’s history of repairs which indirectly dis-
credits my opinions. DBut this same histry of
repairs is my authority for the statement (aside from
Viollet-le-Due’sutterance) that the nave vanlting has
never been repaired. If the nave vaulting had been
rebuilt or repaired, M. Durand would have known
it and M. Durand would have mentioned it. That
is what his book is for. Truly a most excellent
book! And yet I fear that this samme good book
may be the cause of M. Durand’s opposition t) my
views. It is not easy for an anthor who has written
the finest cathedral monograph extant (aside from
Cattaneo’s text in the Ongania publication for St.
Mark’s) to admit that he has omitted to mention
in that book the miost interesting feature of the
Amiens Cathedral, and this is exactly what M.
Durand bas omitted to do.

I'rom another point of view, 1 consider Mr. Bil-
son’s fratricidal effort to crush me under the weight
of M. Durand’s ponderous two volumes equally
extraordinary : “ When the other French churches
investigated Ly Mr. Goodyear have been the subject
of monographs as exhaustive as that of M. Durand,
there will be no difficulty 10 producing equally con-
clusive proof that their ‘ refinements’ exist only
in Mv. Goodyear’s imagination.”

This is placing M. Durand on a pedestal from
which he will certainly be in great danger of fall-
ing as soon as it appears that these “ refinements ™
exist also “ in the imagination ”’ of (let us say, for
example) the Inspectewr des Travauxr at Amiens
or the Inspectewr des Travauz at Rheims.

Now, this is exactly what has happened, and this
leads me to quote the following letter from the
Inspectenr des Travauz at Rheims:

ADMINISTRATION DES CuLTES. KEbviricks CULTUELS ET
MoxusmENTS HISTORIQUES.

Agence des Travawx, Reims, le 3 Juillet 1907,
Moxst1rUr,—Je suis heureux d’avoir pu constater et avec
beaucoup d'interét certaines de¢formations a notre Cathé-
drale.
En effet, et ainsi que vous avez biecn voulu me le faire
remarquer. j’ai pu voir qu’'a Reims les piliers de la grande
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nef avaient conservé leur verticalité, mais gqu’a partiv des
chapiteaux ils se déeversaient graduellement vers I’extérieur
jusqu’a la naissance des voutes.

Ces deformations remarquées ¢galement par vous dans
d'autres edifices de la région me paraissent voulues par les
architectes chargeés d'édifier ces monuments et avoir ¢te
faites en construisant.

Elles ne sauraient etre attribuées nu manque de resis-
tance des arcs boutants trés puissants a Reims; ’nutant
plus que ces meémes déformations sont constalees sur tous
les piliers et méme aux environs du transept ol nous avons
des macgonneries rendant toute poussée des voltes im-
possible.

Il faut voir 1A, A4 mon avis, certains effets voulus de
grandeur, tout a I'avantage de I’édifice.

Veuillez agréer, Monsieur, Pexpression de mes senti-
ments distingués. L. Mancorix,

Architecte diplome du Gouvernement,
Inspecteur des Travawx a la Cathédrale de Reims.
M. Wi. H. GoopYEaR.

Cerlificate of M. Leon Margotin. [Translation.]

Sir,—TI am pleased to have been able to verify, and with
great interest, certain distortions (déformations) in our
eathedral.

In fact, and as you have been kind enough to point out,
I linve been able to observe that at Rheims the piers of the
nave have preserved their perpendicular, but that, above
the capitals, they diverge gradually toward the exterior up
to the springing of the vault.

These distortions, also observed by you iu other build-
ings of our territory, appear to me intended by the archi-
tects who were charged with the construction of these
monuments, and to have been arrangements of construe-
tion.

They cannot be attributed to a lack of resistunce in the
powerful flying buttresses at Reims, especially since these
same distortions are verified in all the piers and even near
the transepts, where the masonry constructions make any
thrust from the vaults impossible.

In my opinion, we must recognise certuin effects of
grandeur as having been purposed, which are wholly to
the ndvantage of the editice.

Dlease accept, Sir, the expression of my cordial regard.

I.. Marcoriy,
Architecte diploné du Gowvernemend,
Inspecteur des Travawr ¢ la Cathédrale de Reims.

These ““ refinements '’ also “ exist 1n the imagi-
nation”’ of an architect who is intimately acquainged
with the Church of St. Loup at Chalons, as appears
from the following letter :

A. AuBgrTIN, architecte.

Chdalons-sur-Marne.

Je soussigné, Aubertin, Albert, Architecte 5 Chilons-sur-
Marne, auteur de la fidche et antres réparations a 1’ Eglise
Saint-Loup, estime que les hors d’aplomb bres visibles sur
les quatres gros piliers du transept et sur les piliers des
chapelles latérales ne sont pas le résultat de poussées,
mais que cet état date de la construction de I'Eglise.

Il y & 1d un etfet voulu par le constructeur, les piliers et
les arcs forment ainsi une sorte de fer a chaval, destine o
corriger ou plutot a modifier les efiets de la perspective.

Le hors d’aplomb part de la base des piliers; aucuns
désordres ne se manifestent aux alentours, ni dans les
murs, ni dans les arétes des ares doubleaux et nutres
vodites. Tait 4 Chalons le 27 juin 1907,

A. AviEnriy,
H
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From a Brooklyn Museum

TFra. 7 -Plamb-line (<n=prnded from a bambeo pole), north side of the nave, Rheims (fathiedral.

enlargement, Series of 1007,
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Certificale of M. Aubertin.
A. AUBERTIN, archifect.

Chdlons-sur-Marne.

I the undersigned, Albert Aubertin, Architect at Chalons-
sur-Marne, author of the spire and other works of repnir
on the Church of St. Loup, consider that the very visible
inclinations of the four great piers at the transepts, and
of the pillars of the aisle chapels, are not the result of
tnrust ; but that their condition dates from the construe-
tion of the church.

Here is an effect designed by the builder, and the arches
thus display & sort of horse-slhioe form, destined to corrvect,
or rather to modify, the eflects of perspective.

The inclinations begin nt the bases of the piers; there
are no defects in the adjacent masonry, either in the walls
or in the vaunlting ribs or vaultings.

Given at Chalons, 27th June 1907.
AL Av

[Translation.]

RTIN.

Not only do these “refinements’ thus appear
“to exist 1n the 1magination’ of the Inspectewr
des Travaux at Rheims and of an architect at
Chilons, but, sad to velate, the .Inspecteur des
Travauwr at Amiens, M. Favry, who furnished the
drawings of the crossing piers to D, Durand for
My. Bilson’s use, is another dangerous lunatic. Not
only do the “refinements’ now ‘‘exist in his
imagination’ at Amiens, but he even has “theories ”
to explain them! The full account of M. Favry’s
conversion to my dangerous heresies would make
an interesting story. Suflice it to say that during
fourteen weeks, mainly spent in Amiens, the inter-
course betwveen M. Favry and myself was limited
to the initial interview in which he most courteously
provided me with the assistance needed for m
work.®* Meantime (knowing also that he had fur-
nished the drawings of the crossing piers to M.
Durand), T gatheved from a slight coolness on his
part dwring casual and accidental meetings that he
was not an enthusiastic believer in the “ widening
refinement,” which, however, we did not discuss.
At the end of fourteen weeks my ammunition was
in readiness in the shape of sixty-five enlargements
of the Amiens Cathedral. These were transported
to the Sacristie des Chanoines, and M. Favry was

* Since the brond black tape used in 1903 had twrned
out to be invisible for photography in the cathedral nave,
I began work this senson with a cable of an inch and a half
diameter which was suspended from six different apertures
in the vaulting. The united efforts of three or four work-
men were needed to hoist the enormous length of this
heavy cable through the vaulting apertures. After two
weeks' work in photographing the cable, I devised less
cumbrous methods for obtaining photographic measure-
ments.

invited to inspect them. “ He came, he saw, and [
conguered.” M. Favry and I did not on that day,
or previously, inspect the cathedral itself, and we
have never been together in the Amiens nave. Tle
is certainly as familiar with that nave as anyone
can be,as far as eyesight is concerned ; and I tell
this story because I know no other way of putting
the point so clearly that a true knowledge of the
measurements for the verticals in any great cathe-
dral can only be obtained or conveyed by scientifi-
cally photographed plumb-lines.

There are three distinct optical illusions by which
the observer is constantly deccived in cathedral
interiors, and which can only be overcome by pho-
tography. There is the illusion, duc to perspective
convergence of the verticals, which causes thom
to appear perpendicular when they really diverge.
This is the illusion which has deceived Mr. Bilson
and M. Durand in the nave at Amiens. There is
the illusion produced by the aisle vaulting ribs,
which give an appearance of leaimng into the nave
to piers which arve sighted on the side of the aisle,
It is also true for standpoints in the nave that
divergent verticals above the capitals of the piers
are naturally asstumed by the cye to be perpen-
dgicular. In that case the piers again seem to
lean inward. Then there is the illusion of the
vaulting ribs of the nave or choir which tend to
exaggerate an actual divergence, or to create an
effect of divergence and curvature where none
veally cxist. These illusions operate variously,
according to the position of the spectator and
according to the special feature on which the eye
is centred. They are also undoubtedly affected by
the personal equation and by the personal dispo-
sition or prejudice in favour of u preconceived idea.
The illusion due to perspective convergence explains
the general modern oversight of a divergence n the
naves of medimeval churches, which is undoubtedly
much more general iv its diffusion and much more
pronounced in its amount than has hitherto been
realised by medizeval archaology. The Brooklyn
Museum photographs represent the first modern
effort to illustrate these facts. An acquaintance
with these photographs will dispense with a vast
amonnt of discussion and debate. In the case of
the majority of experts such acquaintance will
produce a final and definite conviction. My expe-
vience with M. Favry offers a case in point, and
has Leen cited for this reason.

Mzr. Bilson will be much amused to learn that
I still, occasionally, “sight on a plumb-line.”






