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P R O F E S S O R G O O D Y E A R , of t h e B r o o k l y n I n s t i t u t e M u -

seum, h a s been m a k i n g an e x t r e m e l y i n t e r e s t i n g s t u d y of a 

R e n a i s s a n c e l e a n i n g f a c a d e , t h a t of t h e c h u r c h of S . A m b r o g i o , 

at G e n o a , w h i c h w a s b u i l t in t h e l a t t e r p a r t of t h e s i x t e e n t h 

c e n t u r y , a n d s h o w s , in t h e l o w e r s t o r y of t h e f r o n t , an i n c l i n a t i o n 

f o r w a r d of about e i g h t i n c h e s , t h e s t o r y a b o v e b e i n g v e r t i c a l . 

T h a t the f o r w a r d i n c l i n a t i o n w a s i n t e n t i o n a l is s h o w n b e y o n d 

quest ion b y t h e fac t t h a t t h e r e t u r n p i l a s t e r s s h o w b a s e - m o u l d -

i n g s p e r f e c t l y h o r i z o n t a l , w h i c h f o r m a n o b t u s e a n g l e w i t h t h e 

f ront e d g e of t h e p i las ter , a n d an a c u t e a n g l e w i t h t h e o t h e r 

e d g e . T h i s o b s e r v a t i o n of P r o f e s s o r G o o d y e a r , m a d e in 1 9 0 1 , 

w a s s u b s e q u e n t l y c o n f i r m e d b y t h e of f ic ia l a r c h i t e c t of t h e c h u r c h , 

S i g n o r De A n d r e i s , w h o , it a p p e a r e d , h a d n o t i c e d t h e i n c l i n a t i o n 

ten y e a r s b e f o r e , 011 t h e o c c a s i o n of c e r t a i n r e p a i r s a n d al-

terat ions . 

T h i s d i s c o v e r y is of p e c u l i a r v a l u e , as c o n f i r m i n g t h e r e s u l t s 

of P r o f e s s o r G o o d y e a r ' s s t u d y of t h e C a t h e d r a l s of P i s a a n d 

F e r r a r a , and t h e c h u r c h e s of S . A m b r o g i o , at M i l a n , S . M i c h e l e 

at P a v i a , a n d N o t r e D a m e at P a r i s , t h e f r o n t s of a l l of w h i c h 

h a v e t h e l o w e r port ion i n c l i n e d f o r w a r d , a l t h o u g h , in m o s t of 

t h e m , the w a l l s a b o v e are v e r t i c a l . I t is i n t e r e s t i n g , a lso, t o 

learn t h a t t h e l o w e r t ier of c o l u m n s a d o r n i n g t h e f r o n t of S t . 

M a r k ' s C h u r c h at V e n i c e lean f o r w a r d a b o u t t h r e e i n c h e s , iu a 

h e i g h t of s o m e t h i n g o v e r n i n e f e e t , a l t h o u g h t h e w a l l b e h i n d 

t h e m is v e r t i c a l , as are also t h e c o l u m n s of t h e t ier a b o v e ; w h i l e 

t h e P o r t a de l la C a r t a , in t h e c o u r t y a r d of t h e P a l a c e of S t . M a r k , 

leans f o r w a r d as a w h o l e , t h e i n c l i n a t i o n b e i n g a b o u t e i g h t 

inches . T h e P o r t a del la C a r t a is a w o r k of t h e e a r l y R e n a i s -

sance, or, at least , of t h e T r a n s i t i o n , so t h a t t h i s , w i t h t h e m u c h 

later f ront of S . A m b r o g i o at G e n o a , i n d i c a t e s t h a t t h e p r a c t i c e 

of c u r v i n g or v a r y i n g l ines a n d s u r f a c e s to c o r r e c t t h e e f fec t of 

perspect ive , or to g i v e c e r t a i n ar t i s t ic q u a l i t i e s , w a s n o t c o n f i n e d 

to the a r c h i t e c t s of t h e M i d d l e A g e s , b u t p e r s i s t e d , in a c e r t a i n 

degree , far into t h e R e n a i s s a n c e p e r i o d . 

T h e e x a c t p u r p o s e of t h e s e v a r i a t i o n s f r o m g e o m e t r i c a l ac-

c u r a c y can o n l y be c o n j e c t u r e d . U n d o u b t e d l y , t h e p r a c t i c e of 

i n c l i n i n g f o r w a r d t h e l o w e r p o r t i o n of t h e f r o n t of a b u i l d i n g 

c o n t r i b u t e s to the p e c u l i a r a d v a n c i n g e f f e c t c h a r a c t e r i s t i c of 

m a n y m e d i a e v a l c h u r c h e s , b u t w h e t h e r t h i s e f f e c t WBS a i m e d at , 

or w h e t h e r t h e w a l l s w e r e i n c l i n e d f o r s o m e o t h e r p u r p o s e , w e 

c a n n o t s a y . I n the case of S . A m b r o g i o at G e n o a , a n d of t h e 

P o r t a del la C a r t a at V e n i c e , it is p r o b a b l e t h a t t h e i n c l i n a t i o n 

w a s g i v e n to a l l o w t h e s c u l p t u r e d d e t a i l to b e seen m o r e f u l l y , 

and w i t h less c h a n g e f r o m f o r e - s h o r t e n i n g , j u s t as t h e p i n n a c l e s 

and s tatues 011 t h e t o p of S t . M a r k ' s l e a n f o r w a r d , t h e p i n n a c l e s 

o v e r h a n g i n g more t h a n s i x i n c h e s , a n d as f r i e z e s h a v e b e e n in-

c l ined f o r w a r d , e v e n d o w n to o u r o w n t i m e ; b u t t h e r e is n o t h i n g 

in the l o w e r port ion of t h e f r o n t of N o t r e D a m e , at P a r i s , w h i c h 

c o u l d be b e t t e r seen iu an i n c l i n e d w a l l t h a n in a v e r t i c a l one , 

n o r are t h e n ine- foot c o l u m n s of S t . M a r k ' s m o r e f a v o r a b l y 

p laced, in t h i s respect , t h a n t h e y w o u l d b e in a v e r t i c a l p o s i t i o n ; 

so that w e m u s t , p e r h a p s , c o n c l u d e t h a t t h e b u l g i n g e f fec t w a s 

s o u g h t for its o w n s a k e , p o s s i b l y as a c o r r e c t i o n of t h e flatness 

and d r y n e s s w h i c h t h e a r c h i t e c t s of t h e M i d d l e A g e s s e e m t o 

h a v e d i s l i k e d so m u c h . 
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A RENAISSANCE LEANING FACADE 

AT GENOA. 

IN s e v e r a l n u m b e r s of the A r c h i t e c t u r a l R e c o r d m a g a z i n e w h i c h 

a p p e a r e d during· 1896-7-8, a n n o u n c e m e n t s w e r e m a d e of sur-

v e y s w h i c h h a v e b e e n c a r r i e d o u t by the B r o o k l y n I n s t i t u t e of A r t s 

a n d S c i e n c e s in v a r i o u s mediaeval I ta l ian c h u r c h e s and c a t h e d r a l s . 

/V s u m m a r y a c c o u n t of the s u r v e y s w a s a l so p u b l i s h e d b y the 

B r o o k l y n I n s t i t u t e in 1896, s h o w i n g that h i t h e r t o u n r e c o g n i z e d 

a r c h i t e c t u r a l r e f i n e m e n t s and subt le t ies a r e p r e v a l e n t in m a n y of 

t h e s e b u i l d i n g s . * 

I n the s u m m e r of 1901, these s u r v e y s in I ta ly w e r e c o n t i n u e d 

w i t h i m p o r t a n t results . It had h i t h e r t o s e e m e d p r o b a b l e that the 

mediaeval a r c h i t e c t u r a l r e f i n e m e n t s , w h i c h had b e e n d i s c o v e r e d , 

h a d g e n e r a l l y b e c o m e e x t i n c t b e f o r e the R e n a i s s a n c e , a n d the m a n -

n e r a n d c a u s e of this m y s t e r i o u s e x t i n c t i o n w e r e o n e of the puz-

z l i n g f e a t u r e s of this s tudy . In Kjor , h o w e v e r , s e v e r a l i n s t a n c e s 

of R e n a i s s a n c e s u r v i v a l s of the p h e n o m e n a w e r e o b s e r v e d . O n e of 

t h e s e is t h e c a s e of a c o n s t r u c t i v e l e a n i n g f a q a d e in t h e R e n a i s s a n c e 

c h u r c h of S . A m b r o g i o at G e n o a . 

O n t h e d a y of sa i l ing f r o m G e n o a f o r N e w Y o r k in 1895 (af ter 

s i x m o n t h s s u r v e y i n g w o r k in Italy) , a f o r w a r d inc l inat ion of this 

f a q a d e w a s n o t i c e d , w h i c h a p p e a r e d to be c o n s t r u c t i v e . A m o n g 

t h e v a r i o u s i n d i c a t i o n s of c o n s t r u c t i v e intent ion t h o s e at the s o u t h -

w e s t c o r n e r of the c h u r c h are m o s t e a s i l y d e s c r i b e d , b e c a u s e the 

s ide v i e w is c o n c e a l e d on the s o u t h e a s t b y an a d j o i n i n g m o n a s t e r y . 

A t the s o u t h w e s t a n g l e , as seen f r o m the side ( F i g . 1), the b a s e 

c o u r s e s , p l i n t h , and m o u l d i n g s w e r e n o t e d as level . O n the o t h e r 

h a n d , t h e p i l a s t e r had a s l i g h t f o r w a r d tilt, w h i c h a p p e a r e d to be 

p r o d u c e d b y m a s o n r y c u t t i n g . T h e f r o n t l o w e r a n g l e of e a c h pil-

a s t e r b l o c k a p p e a r e d to be s l ight ly o b t u s e , and the r e a r a n g l e of 

e a c h b l o c k a p p e a r e d to be s l i g h t l y a c u t e ( F i g . 1). 

O f c o u r s e , if the o b v i o u s lean ( F i g . 3) had b e e n d u e to set t le-

m e n t , t h e n t h e b a s e m o u l d i n g s w o u l d h a v e d i p p e d d o w n w a r d t o w a r d 

the f r o n t . 

T h e r e w a s n o t ime, in 1895, to test t h e s e o b s e r v a t i o n s b y the 

leve l . T h e y w e r e c o n s e q u e n t l y not m e n t i o n e d in a n art ic le w h i c h 

w a s p u b l i s h e d on c o n s t r u c t i v e l e a n i n g f a q a d e s in 1 8 9 7 ; A r c h i t e c -

t u r a l R e c o r d , V o l . V I I . , N o . 3, " T h e P r o b l e m of t h e L e a n i n g 

T o w e r of P i s a . " 

•I l lustrated catalogue of the Goodyear Collection of Photographs of Italian Archi-

tecture and of the Survey of Italian Mediteval Buildings. For a complete list of publi-

cations by the author of this paper on the subject of the Brooklyn Institute Surveys 

and on architectural refinements, see the third page of the cover. 
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FIG . 1. T H E L E A N I N G F A C A D E OF S. A M B R O G I O , G E N O A . 

Detai l showing the oblique cutt ing of the angle pilaster. Photograph of the 
Brooklyn Ins t i tu te Survey, 1901, 
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G e n o a w a s r e v i s i t e d a y e a r a g o , e s p e c i a l l y f o r the p u r p o s e of 

t e s t i n g t h e s e o b s e r v a t i o n s . T h e f a c t of the l e a n p r o v e d t o b e t o o 

o b v i o u s f o r d i s p u t e . T h e o n l y q u e s t i o n t o b e s e t t l e d w a s w h e t h e r 

it w a s c o n s t r u c t i v e . H a v i n g s e t t l e d th is p o i n t b y t h e u s e of t h e 

l e v e l a n d b y c a r e f u l e x a m i n a t i o n of t h e m a s o n r y , it s e e m e d t o b e a d -

v i s a b l e t o h a v e the f a c t s c o r r o b o r a t e d b y a n I t a l i a n e x p e r t . 

T h e e x p e r t s e l e c t e d w a s the a r c h i t e c t n o w in c h a r g e of t h e c h u r c h , 

FIG. 2. S. AMBROGIO, GENOA. 

General view of the FaQade. Photograph of the Brooklyn Inst i tute Survey, 1901. 

S i g n o r L u i g i D e A n d r e i s , w h o h a s h i g h s t a n d i n g in G e n o a a s an 

e n g i n e e r i n g a r c h i t e c t . H i s c e r t i f i c a t e f o l l o w s h e r e : 

G e n o a , P i a z z a I n v r e a , 8. J u l y 23, 1 9 0 1 . 
H o n o r e d S i r : I n a c c o r d a n c e w i t h y o u r w i s h I n o w o f f e r y o u 

s o m e n o t e s r e s p e c t i n g t h e f a q a d e of t h e c h u r c h of S . A m b r o g i o . 
T h i s f a q a d e w a s c o n s t r u c t e d o n l y in p a r t , t h a t is t o s a y , in i ts l o w e r 
h a l f , n e a r t h e e n d of the 1 6 t h c e n t u r y . R e c e n t l y , in 1 8 9 1 , 1892, 
1893, t h i s e x i s t i n g p o r t i o n w a s r e p a i r e d , a n d t h e f a q a d e w a s fin-
i s h e d b y t h e a d d i t i o n of t h e u p p e r p o r t i o n . 

W h i l e t h i s w o r k w a s g o i n g 011 t h e f a c t w a s a s c e r t a i n e d t h a t the 
l o w e r p a r t of t h e f a q a d e h a d a v e r t i c a l i n c l i n a t i o n o r l e a n of a b o u t 
t w e n t y c e n t i m e t r e s in a h e i g h t of a b o u t fifteen m e t r e s . 

T h e u p p e r p a r t w a s n a t u r a l l y b u i l t w i t h o u t a n y i n c l i n a t i o n . W e 
c a n n o t a t t r i b u t e t h e i n c l i n a t i o n of t h e l o w e r p a r t t o t h e i n t e r i o r 
t h r u s t of t h e a r c h e s o r t o a n y o t h e r c a u s e of i n j u r y , s i n c e in t h a t 
c a s e t h e r e w o u l d h a v e b e e n p a r t i a l d i s t o r t i o n s [ o f t h e m a s o n r y ] . 
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FIG. 3. THE LEANING FACADE OF S. AMBROGIO, GENOA. > 

The overhang is about 8 inches in 56 feet. Photograph of the Brooklyn Institute 
Survey, 1901. 
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O n t h e c o n t r a r y the g i v e n i n c l i n a t i o n is in a c e r t a i n m e a s u r e c o n -
s t a n t t h r o u g h o u t t h e f a g a d e , w h i l e i t s d e c o r a t i o n s * a r e h o r i z o n t a l 
a n d n o t i n c l i n e d in t h e d i r e c t i o n of t h e l e a n . H e n c e it m u s t b e 
s u p p o s e d t h a t t h e f a q a d e w a s o r i g i n a l l y b u i l t w i t h t h e a f o r e s a i d in-
c l i n a t i o n . L u i g i D e A n d r e i s , 

A r c h i t e c t d i r e c t i n g t h e w o r k o n t h e f a g a d e . 

T h e o r i g i n a l I t a l i a n c e r t i f i c a t e is p u b l i s h e d in t h e J o u r n a l of t h e 

A r c h a e o l o g i c a l I n s t i t u t e of A m e r i c a , V o l . V I . , N o . 2, N e w S e r i e s . 

T h e f a c t s b e i n g t h u s e s t a b l i s h e d t h e i r b e a r i n g s h a v e t o b e c o n s i d -

e r e d . 

F i r s t , a s t o t h e p u r p o s e of th is d e v i c e , it c a n h a r d l y h a v e h a d a n y 

o t h e r t h a n t h a t of e v a d i n g t h e e f f e c t s of f o r e s h o r t e n i n g . T h e s a m e 

p u r p o s e w h i c h l e a d s us , in h a n g i n g p i c t u r e s , t o tip t h e m f o r -

w a r d f r o m t h e w a l l , w o u l d e x p l a i n t h e w i s h of t h e a r c h i t e c t 

t o g i v e t h e f a g a d e a s l i g h t f o r w a r d l e a n . T h e s a m e t h i n g 

w a s d o n e a t a n e a r l i e r d a t e ( 1 5 t h c e n t u r y ) , w i t h t h e p i n n a c l e s a n d 

s t a t u e s 011 t h e t o p of S t . M a r k ' s f a q a d e a t V e n i c e , a s a t t e s t e d b y 

C o m m e n d a t o r e P i e t r o S a c c a r d o , w h o w a s in 1901 the e n g i n e e r i n g 

a r c h i t e c t in c h a r g e of t h a t c h u r c h , a n d w h o o b s e r v e d t h i s f a c t s o m e 

y e a r s a g o , a s r e l a t e d in a l a t e r p a r t of t h i s p a p e r . 

T h e n o w v a c a n t p e d e s t a l , 55 f e e t h i g h , o n c e b e l o n g i n g t o a c o -

l o s s a l s t a t u e of the R o m a n M a r c u s V i p s a n i u s A g r i p p a , w h i c h s t a n d s 

b e f o r e t h e P r o p y l a e a at A t h e n s , 011 t h e l e f t a s o n e a s c e n d s t h e hil l , 

h a s a v e r y p e r c e p t i b l e c o n s t r u c t i v e f o r w a r d ti lt . T h e p u r p o s e of 

s u c h a n a r r a n g e m e n t , e s p e c i a l l y in v i e w of t h e a p p r o a c h f r o m b e -

l o w , is s e l f - e v i d e n t . V a s a r i tel ls us, in h is l i fe of M i c h a e l A n g e l o , 

t h a t t h i s a r t i s t p r e p a r e d t h e w a l l of t h e S i s t i n e C h a p e l , 011 w h i c h h e 

p a i n t e d t h e L a s t J u d g m e n t , b y g i v i n g it an a d d i t i o n a l c o a t i n g , 

w i t h a f o r w a r d s l o p e , a m o u n t i n g t o o n e f o o t at t h e t o p . V a s a r i 

a d d s t h a t t h i s w a s d o n e t o p r e v e n t the s e t t l e m e n t of d u s t , b u t it 

s e e m s m o r e l i k e l y t h a t it w a s d o n e to a v o i d f o r e s h o r t e n i n g . 

T h e s e v a r i o u s w e l l - a t t e s t e d i n s t a n c e s w o u l d e n a b l e u s t o u n d e r -

s t a n d t h e g i v e n d e v i c e in t h e c a s e of t h i s R e n a i s s a n c e f a q a d e , a n d 

t h e i n s t a n c e of t h e S i s t i n e C h a p e l o f f e r s a c o n n e c t i n g l i n k , a s r e -

g a r d s d a t e s , w i t h e a r l i e r c a s e s . 

T h i s b r i n g s u s to an i n t e r e s t i n g p o i n t c o n n e c t e d w i t h t h e d a t e of 

t h e c h u r c h a n d w i t h its s t y l e . This d a t e is c o m p a r a t i v e l y r e c e n t , 

a b o u t 1590. A n d y e t , a l t h o u g h the a r c h i t e c t w a s a J e s u i t F a t h e r , 

t h e k n o w l e d g e of his d e l i c a t e d e v i c e h a s n o t b e e n c h e r i s h e d b y t h e 

p r i e s t s in c h a r g e of the c h u r c h , a n d t h i s k n o w l e d g e h a s w h o l l y d i s -

a p p e a r e d in G e n o a . 

I t is i n t e r e s t i n g t o d i s c o v e r a c e r t i f i e d c a s e of a l e a n i n g f a q a d e 

of w h i c h t h e t r a d i t i o n a l m e m o r y h a s d i s a p p e a r e d w i t h i n the l i m i t s 

of m o d e r n h i s t o r y ; s i n c e t h e y e a r 1600, s i n c e t h e i n v e n t i o n of 

•Meaning the base mouldings. 
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p r i n t i n g a n d s i n c e the r ise of l i t e r a r y r e c o r d r e g a r d i n g a r c h i t e c t u r e . 

S u c h an i n s t a n c e m a k e s it e a s i e r to u n d e r s t a n d t h e d i s a p p e a r a n c e 

of s u c h t r a d i t i o n s b e f o r e p r i n t i n g , a n d b e f o r e t h e l i t e r a r y r e c o r d of 

a r c h i t e c t u r a l s c i e n c e w a s p r a c t i c e d . 

A n o t h e r p h a s e of this m a t t e r is t h a t of s t y l e . S . A m b r o g i o , at 

G e n c a , s t a n d s o n the b o r d e r of the la te R e n a i s s a n c e s t y l e . T h e g r e a t 

FIG. 4. THE L E A N I N G F A C A D E OF PISA. 

Republ ished from the Arch i tectura l Record, Vol . V I I . , No. .">. 
Measurements in foot decin als are entered on the drawing . The 
ent ire amount of the inc l inat ion is about IT inches, w i th a re tu rn 
io the perpendicu lar in the three upper gal leries. Trac ing t rom a 
Brcokly η Institute phctogr£ph. See also Figs. Π and (i. 

r a r i t y of s u c h c a s e s w i t h i n the l i m i t s of the R e n a i s s a n c e p e r i o d is 

u n d o u b t e d . It is d o u b t f u l if t h e r e is a n o t h e r R e n a i s s a n c e l e a n i n g 

f a q a d e in I t a l y . T h i s is, so f a r , the o n l y c o u n t r y in w h i c h o u r 

s e a r c h f o r s u c h p h e n o m e n a h a s b e e n s y s t e m a t i c o r w i d e l y e x -

t e n d e d , a n d c o n s e q u e n t l y t h e o n l y c o u n t r y of w h i c h 1 c a n s p e a k 



F IG . ·"). S U R V E Y CF T H E N O R T H C A T H E D R A L W A L L AT P ISA , N E A R T H E F A C A D E . 

The measu remen t s and levels show tha t the bend of the mason ry str ipes and the connected i nc l i na t i on of the fagade are construct ive . 
Measu remen t s in foot dec ima ls . B rook lyn I n s t i t u t e Survey of 1895. Repub l i shed f r om the Arch i t ec t u r a l Record , Vol . V I I . , No. 
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at p r e s e n t w i t h m u c h s e c u r i t y . It m a y , h o w e v e r , b e c o n s i d e r e d 

p r o b a b l e t h a t t h i s is the o n l y R e n a i s s a n c e i n s t a n c e in E u r o p e . 

I n t h e a r t i c l e s w h i c h h a v e b e e n p u b l i s h e d o n t h e m e d i a e v a l p h e -

n o m e n a it h a s b e e n p o i n t e d o u t t h a t t h e y d w i n d l e a n d b e c o m e m i n -

i m i z e d in a m o u n t in the l a t e r M i d d l e A g e s ; i. e., t h a t t h e y d i d n o t 

d i s a p p e a r s u d d e n l y . W e a r e led b a c k t o t h i s f a c t b y t h e d i s c o v e r y 

of a n a p p a r e n t l y i s o l a t e d c a s e of a R e n a i s s a n c e l e a n i n g f a q a d e , b e -

c a u s e it is a l w a y s e a s i e r t o u n d e r s t a n d a g r a d u a l f a d i n g a w a y of a 

t r a d i t i o n a l p r a c t i c e t h a n it is t o c o n c e i v e of i ts s u d d e n d i s a p p e a r -

a n c e . 

L e a n i n g f a g a d e s w e r e c e r t a i n l y n o t n u m e r o u s in I t a l y a t a n y 

p e r i o d . C a r e f u l s e a r c h in a v e r y l a r g e n u m b e r of I t a l i a n t o w n s , 

a n d i n c l u d i n g al l of the g e n e r a l l y q u o t e d a n d b e t t e r k n o w n 

c h u r c h e s of I t a l y , h a s r e v e a l e d t h e f o l l o w i n g i n s t a n c e s : 

T h a t of t h e P i s a C a t h e d r a l is the m o s t r e m a r k a b l e ( F i g s . 4, 5, 6) 

o n a c c o u n t of t h e a b u n d a n c e of e v i d e n c e in t h e m a s o n r y c u t t i n g 

f o r t h e c o n s t r u c t i v e i n t e n t i o n . I t w a s o r i g i n a l l y a n n o u n c e d b y m e 

a s a c o n s t r u c t i v e l e a n i n g f a q a d e in 1 8 7 4 * o n t h e s t r e n g t h of o b s e r -

v a t i o n s m a d e in 1870. T h e e v i d e n c e w a s s t r e n g t h e n e d t o t h e p o i n t 

of a b s o l u t e c e r t a i n t y b y the s u r v e y s of 1 8 9 5 . ! I n 1901 t h i s e v i d e n c e 

of t h e p u b l i s h e d s u r v e y s w a s p r e s e n t e d t o S i g n o r A n n i b a l e M e s s e r -

ini, the e n g i n e e r i n g a r c h i t e c t n o w in c h a r g e of t h i s c a t h e d r a l . H e 

e x a m i n e d t h e b u i l d i n g w i t h m e . a n d his c e r t i f i c a t e is a p p e n d e d h e r e . 

T h e o r i g i n a l I ta l ian c e r t i f i c a t e is p u b l i s h e d in t h e J o u r n a l of t h e 

A r c h a e o l o g i c a l I n s t i t u t e of A m e r i c a , V o l . V I . , N o . 2, N e w S e r i e s . 

T h i s c e r t i f i c a t e a l s o c o v e r s o t h e r a n n o u n c e m e n t s c o n c e r n i n g t h e 

P i s a C a t h e d r a l , w h i c h a r e f o u n d in t h e v a r i o u s a r t i c l e s w h i c h w e r e 

p u b l i s h e d in 1896-7-8, in t h e A r c h i t e c t u r a l R e c o r d : 

P i s a , A u g u s t 9, 1 9 0 1 . 
H o n o r e d S i r : I h a v e e x a m i n e d y o u r m e a s u r e m e n t s of t h e m o n u -

m e n t s of P i s a a n d a m a b l e t o s a y t h a t t h e p r o o f s a r e c o m p l e t e f o r 
the f o l l o w i n g f a c t s : 

1 s t . — T h a t t h e f a q a d e of t h e P i s a C a t h e d r a l w a s i n t e n t i o n a l l y in-
c l i n e d in t h e o r i g i n a l c o n s t r u c t i o n . 

2 d . — T h a t all t h e c u r v e s of t h i s b u i l d i n g , b o t h t h e h o r i z o n t a l a n d 
t h e v e r t i c a l , w e r e i n t e n t i o n a l l y m a d e in t h e o r i g i n a l c o n s t r u c t i o n . 

3 d . — T h a t t h e o b l i q u e l i n e s of t h e i n t e r i o r g a l l e r i e s w e r e b u i l t a s 
t h e y n o w a p p e a r . 

4 t h . — T h a t t h e m a i n e x t e r i o r c o r n i c e is o b l i q u e b y c o n s t r u c t i o n . 
W i t h a s s u r a n c e of h i g h r e g a r d , 

A n n i b a l e M e s s e r i n i , E n g i n e e r . 
I A r c h i t e c t in c h a r g e of t h e P i s a C a t h e d r a l . ] 

T h e w h o l e o v e r h a n g of t h e P i s a f a q a d e is 1 7 i n c h e s , b u t it d o e s 

n o t p r o j e c t b e y o n d the f o r w a r d e d g e s of t h e g r e a t p l i n t h b l o c k s 

at i ts a n g l e s . 

*"Scribner's Magazine," Vol. VI I I . , No. 4, 1874. 
tArchiteetural Record, Vol. VII . , No. 3, "The Problem of the Leaning Tower of 

Pisa," 1898, 



FIG. (». S U R V E Y OF T H E SOUTH C A T H E D R A L W A L L AT PISA, N E A R T H E FACADE . 

The measurements and levels show that the bend of the masonry stripes and the connected inc l ina t ion of the fagade are construct ive 
Measurements in foot decimals. Brooklyn Ins t i tu te Survey of 1895. Republ ished from the Arch i tectura l Record, Vol. V I I . , No. 3. 
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It s t r a i g h t e n s b a c k to the p e r p e n d i c u l a r in t h e t h r e e u p p e r 

s t o r i e s . T h e t h i r d s t o r y ( s e c o n d g a l l e r y ) o n l y t i p s f o r w a r d a t e n t h 

of a f o o t , a n d t h e t w o u p p e r s t o r i e s a r e p e r p e n d i c u l a r . T h i s p e c u -

l i a r i t y of a r e t u r n b e n d t o the p e r p e n d i c u l a r is s h a r e d b y t h e l e a n -

i n g f a q a d e s of S . M i c h e l e at P a v i a ( F i g s . 7 a n d 8) a n d of S . A m -

b r o g i o at M i l a n ( F i g s . 9 a n d 10), b o t h of w h i c h a r e u n d o u b t e d l y 

c o n s t r u c t i v e . T h e r e t u r n c u r v e of S . A m b r o g i o is s h o w n b y F i g . 

9, b u t t h e r e t u r n c u r v e of S . M i c h e l e ( F i g . 8) is m a i n l y a b o v e t h e 

l i m i t s of t h e p h o t o g r a p h . It m a y b e n o t i c e d o n t h e l e f t of t h e p i c -

t u r e at t h e t o p . A n e n l a r g e m e n t of t h e n e g a t i v e u p t o 25 " χ 3 5 " , 

n o w in t h e B r o o k l y n I n s t i t u t e M u s e u m , s h o w s t h e b e g i n n i n g of 

t h e c u r v e q u i t e c l e a r l y . 

A s r e g a r d s t h e c o n s t r u c t i v e f a c t s in S . M i c h e l e a t I ' a v i a , a p h o -

t o g r a p h t a k e n in 1901 is v e r y e f f e c t i v e ( F i g . 7) . I t s h o w s a n u p w a r d 

t i l t i n g of t h e b a s e c o u r s e s . T h e s e m o u l d i n g s w o u l d d i p d o w n w a r d , 

if t h e f a q a d e h a d s e t t l e d . 

i n F i g . 9, t h e r e t u r n c u r v e of S . A m b r o g i o at M i l a n is s h o w n 

f r o m t h e i n s i d e of t h e p o r t i c o ( s e c o n d s t o r y ) a s b e i n g a g a i n s t 

t h r u s t . A s t h e r e t u r n c u r v e is c o n s t r u c t i v e , of c o u r s e t h e l e a n m u s t 

b e t h e s a m e ( F i g . 10). T h i s l o w e r f a c a d e t h r u s t s a g a i n s t c o u r t a r -

c a d e s of t h e s a m e d a t e a n d is s u p p o r t e d b y t h e m . T h e c a p i t a l s of 

the p i e r s h a v e b e e n o b s e r v e d a s h o r i z o n t a l , a l t h o u g h t h e p i c t u r e 

d o e s n o t s h o w this . If the f a q a d e h a d s e t t l e d , t h e t o p s of t h e c a p i -

1 a l s w o u l d d i p d o w n w a r d . T h e r e is a l s o c o n c l u s i v e e v i d e n c e in t h e 

m a s o n r y c u t t i n g s o far u n p u b l i s h e d . 

N o t r e D a m e at P a r i s o f f e r s a n o t h e r i n s t a n c e of a f r o n t w h i c h 

l e a n s o u t b e l o w a n d t h e n s t r a i g h t e n s t o t h e p e r p e n d i c u l a r ( b y a n o f f -

h a n d c h a n g e of d i r e c t i o n , n o t b v a c u r v e ) . T h e i n c l i n a t i o n d o e s n o t 

e x t e n d a b o v e the first s t o r y , a n d is r o u g h l y e s t i m a t e d t o b e a b o u t 

n ine i n c h e s . T h o s e w h o e x a m i n e t h i s f a q a d e in P a r i s s h o u l d b e 

c a r e f u l t o n o t i c e t h a t the b u t t r e s s m a s o n r y at t h e l o w e r p a r t of t h e 

n o r t h w e s t a n g l e is a m o d e r n r e p a i r , a n d h e r e t h e l e a n h a s b e e n o b -

l i t e r a t e d . 

T h e f a c t s r e g a r d i n g N o t r e D a m e w e r e h a s t i l y o b s e r v e d d u r i n g 

the P a r i s E x p o s i t i o n of 1900. T h e y w e r e p u b l i s h e d in t h e J o u r n a l 

of t h e A r c h a e o l o g i c a l I n s t i t u t e of A m e r i c a , \ r o l . N o . τ., N e w 

S e r i e s , 190T. 

T h e l e a n i n g f a q a d e of t h e F e r r a r a C a t h e d r a l h a s a l r e a d y b e e n 

n o t i c e d a n d i l l u s t r a t e d in t h e A r c h i t e c t u r a l R e c o r d . * T h i s is t h e 

o n e i m p o r t a n t mediaeval i n s t a n c e , s o f a r o b s e r v e d , w h i c h s h o w s a 

c o n t i n u o u s f o r w a r d l e a n ( F i g . τ ι ) , a s d i s t i n c t f r o m a r e t u r n b e n d . 

T h e r e a r e n o p a r t i n g s of t h e m a s o n r y o n t h e s i d e s , s u c h a s w o u l d 

h a v e o c c u r r e d if the f o u n d a t i o n s of t h e b u i l d i n g h a d y i e l d e d . T h e 

a m o u n t of t h i s l e a n a p p e a r s t o b e a b o u t 22 i n c h e s in a b o u t 9 6 f e e t . 

•Vol. VI., No. 1, p. S; Vol. VII . , No. 3, p. 2S7, 



A LEANING EACADE. '3 

FIG . 7. THE L E A N I N G FACADE OF S. M I C H E L E , PAV IA . 
5 

Detai l showing the upward tilt of the pl inth mouldings. Photograph of the 
Brooklyn Inst i tu te Survey, 1901. 
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FIG. 8. THE LEANING FACADE OF S. M ICHELE , PAVIA. 

The inclination is about a foot, with return bend to the perpendicular, which shows 
slightly on the extreme left. Photograph of the Brooklyn Institute Survey, 1901. 
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F IG . 9. R E T U R N C U R V E OF T H E L E A N I N G F A C A D E OF S. A M B R O G I O , M I L A N . 

Taken ins ide the portico of the second story. Pho t og r aph of the Brook lyn 
I ns t i t u te Survey, 1901. 
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T h u s w e a r e a b l e t o q u o t e , s o f a r , f o u r i m p o r t a n t m e d i a e v a l in-

s t a n c e s , in I t a l y , of w h i c h t h r e e a r e c e r t a i n l y i m p r e g n a b l e , a n d 1 

h a v e , p e r s o n a l l y , n o d o u b t a b o u t F e r r a r a . 

O n t h e o t h e r h a n d , t h e r e a r e t h r e e l e a n i n g f a q a d e s in I t a l y w h i c h 

m u s t b e c o n s i d e r e d a s p r o b a b l y a c c i d e n t a l . In t h e C a t h e d r a l of 

V o l t e r r a t h e s o u t h w a l l h a s b u l g e d o u t s o f a r , t h a t it h a d t o b e s u p -

p o r t e d b y a b u i l d i n g w h i c h w a s e r e c t e d a g a i n s t it. T h i s f a c t c a s t s 

s u s p i c i o n o n t h e c o n s t r u c t i v e i n t e n t i o n of t h e l e a n i n g f a q a d e a t 

V o l t e r r a , a l t h o u g h t h e r e is, o n t h e f a c e of t h i n g s , n o r e a s o n w h y 

a b u i l d i n g w h i c h w a s c o n s t r u c t e d w i t h s u c h a r e f i n e m e n t s h o u l d n o t 

a l s o h a v e m e t w i t h an a c c i d e n t a l m i s h a p . T h e r e is a c o n c a v e c u r v e 

in p l a n in o n e of t h e u p p e r f a c e s of t h e P a r t h e n o n , w h i c h h a s b e e n 

a t t r i b u t e d b y P e n r o s e to t h e e x p l o s i o n w h i c h r u i n e d t h e b u i l d i n g . 

T h i s h a s n e v e r b e e n he ld b v P e n r o s e , o r b y o t h e r s , t o c a s t 

d o u b t o n the e x i s t e n c e of c o n s t r u c t i v e c u r v e s in t h e P a r t h e n o n . 

T w o o t h e r d o u b t f u l c a s e s a r e t h o s e of S. P i e r i n o at P i s a a n d of 

S. S i m o n e J u d a at L u c c a . T h e f a q a d e of t h e M a d o n n a d e l l ' O r t o 

at V e n i c e is v e r y p r o b a b l y a g o o d c o n s t r u c t i v e i n s t a n c e . T h e r e is 

n o t h i n g t o d i s c r e d i t it, e x c e p t i n g t h e f a c t of its b e i n g in V e n i c e , 

w h e r e t h e f o u n d a t i o n s of b u i l d i n g s a r e s u p p o s e d , w i t h o u t v e r y g o o d 

r e a s o n , t o b e p e c u l i a r l y u n s t a b l e . T h i s f a q a d e c u r v e s b a c k t o t h e 

p e r p e n d i c u l a r , a n d th is a l o n e s e e m s t o e s t a b l i s h c o n s t r u c t i v e p u r -

p o s e . T h e o b s e r v a t i o n s of t h i s c h u r c h (in 1895) w e r e r a t h e r h u r -

r i e d , a n d n o p l u m b s w e r e t a k e n , s o t h a t f o r t h e p r e s e n t it m u s t b e 

c o n s i d e r e d a s an u n d e t e r m i n e d c a s e . 

I n 1901 I r e - e x a m i n e d the s m a l l c h u r c h of S . G i o v a n n i e P a o l o 

at B o l o g n a , w h i c h is m e n t i o n e d in t h e A r c h i t e c t u r a l R e c o r d , V o l . 

V I I . , N o . 3, p. 286, a n d d e t e r m i n e d t h a t the l e a n w a s t o o s l i g h t f o r 

q u o t a t i o n . A h a s t y o b s e r v a t i o n of S . A g o s t i n o a t C r e m o n a , m a d e 

in 1895, h a s b e e n m e n t i o n e d o n t h e s a m e p a g e of t h e A r c h i t e c t u r a l 

R e c o r d . T h i s c h u r c h h a s n o t b e e n r e v i s i t e d . 

S o m e a d d i t i o n a l o b s e r v a t i o n s of 1901 f o r c o n s t r u c t i v e l e a n i n g 

f a c e s , a r e i m p o r t a n t , a l t h o u g h t h e y d o n o t c o n c e r n f a q a d e s . 

In t h e c h u r c h of S . F r a n c e s c o at A r e z z o , w h e r e t h e c h o i r is r e -

c e s s e d , t h e w a l l s 011 e a c h s i d e of t h e c h o i r , f r o n t i n g t h e n a v e , h a v e 

a s t r o n g f o r w a r d c o n s t r u c t i v e s l o p e . T h e s e w a l l s h a d f r e s c o d e c o -

r a t i o n . A c l o s e a n a l o g y w i t h the w a l l of the S i s t i n e C h a p e l , a b o v e 

q u o t e d , m a y b e s u g g e s t e d f o r th is i n s t a n c e . 

T h e e x t e r i o r of t h e c h o i r of t h e C a t h e d r a l of P a l e r m o l e a n s o u t 

v e r y r e m a r k a b l y at the c o r n i c e , a p p a r e n t l y in o r d e r t o e v a d e t h e 

f o r e s h o r t e n i n g of t h e fine d e c o r a t i o n w h i c h is t h e r e a p p l i e d . T h e 

c h o i r of t h e P i s a C a t h e d r a l l e a n s out a s m u c h a s t h e f a q a d e , a n d 

a l s o s t r a i g h t e n s t o t h e p e r p e n d i c u l a r in t h e u p p e r s t o r y . T h e 

u p p e r p a r t of t h e f a c a d e of S . F r e d i a n o at L u c c a c u r v e s f o r w a r d a l -

m o s t as m u c h a s a n E g y p t i a n t e m p l e c o r n i c e . I t h a s m o s a i c d e c o -
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F IG . 10. THE L E A N I N G F A C A D E OF S. AMBROG IO , M I L A N . 

The lean amoun t s to 0 inches for the first story. Photograph of the Brooklyn 
Institute Survey, 1i)01. 
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FIG. 11. THE LEANING FACADE OF FERRARA . 

The lean amounts to about 22 inches in 96 feet. Photograph of the Brooklyn 
Institute Survey, 1901. 
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r a t i o n , a n d t h e a v o i d a n c e of f o r e s h o r t e n i n g w a s p a l p a b l y i n t e n d e d . 

T h e i n s t a n c e t o b e finally m e n t i o n e d is a m o n g t h e m o s t i m p o r t a n t , 

b e c a u s e t h e c o n s t r u c t i v e f a c t s a r e n o w a t t e s t e d b y a n a r c h i t e c t ' s 

c e r t i f i c a t e a n d b e c a u s e t h e y h a v e b e e n s o l o n g i g n o r e d in t h e c a s e 

of a c h u r c h a s f a m o u s a s S . M a r k ' s a t V e n i c e . 

T h i s i n s t a n c e w a s first o b s e r v e d in 1870, a n d w a s a g a i n o b s e r v e d 

in 1895 . P u b l i c a t i o n w a s m a d e in V o l . V I I . , N o . 3, A r c h i t e c t u r a l 

R e c o r d , b u t w i t h a v e r y u n s a t i s f a c t o r y p h o t o g r a p h . F o u r p h o t o -

g r a p h s w e r e m a d e in 1 9 0 1 , all of w h i c h s h o w t h e p l u m b l ine . F i g s . 

12 a n d 13, a r e s e l e c t e d f r o m t h e m . 

A l l t h e c o l u m n s of t h e f a q a d e of S . M a r k ' s o n t h e l o w e r s t o r y , 

l e a n o u t in s i m i l a r f a s h i o n , e x c e p t i n g t h o s e at t h e s o u t h w e s t a n g l e , 

w h i c h h a v e b e e n r e p a i r e d b y a n a r c h i t e c t n o w d e c e a s e d , a n d i g n o -

. r a n t of t h i s r e f i n e m e n t . T h e p l u m b s s h o w t i p s v a r y i n g f r o m 2\ t o 3^ 

i n c h e s in a h e i g h t of 9^ f e e t . T h e w a l l s b e h i n d t h e s e c o l u m n s a r e 

p e r p e n d i c u l a r . T h e c o l u m n s of the u p p e r r o w a r e p e r p e n d i c u l a r . 

W h e n t h e s e f a c t s w e r e p o i n t e d o u t , in 1 9 0 1 , t o C o m m e n d a t o r e 

P i e t r o S a c c a r d o , the e n g i n e e r i n g a r c h i t e c t t h e n in c h a r g e of S. 

M a r k ' s , h e i n s t a n t l y r e c o g n i z e d t h e m a s c o n s t r u c t i v e , a l t h o u g h 

h e h a d n o t p r e v i o u s l y n o t i c e d t h e m . H e a l s o f u r n i s h e d m e w i t h 

a c e r t i f i c a t e r e g a r d i n g t h e c o n s t r u c t i o n . T h i s c e r t i f i c a t e is r e s e r v e d 

o n a c c o u n t of i ts i n c l u s i o n of o t h e r p h e n o m e n a , a n d wil l s h o r t l y 

b e p u b l i s h e d in V o l . I . , N o . 2, of t h e s e M e m o i r s . * 

A l t h o u g h in t h i s i n s t a n c e it is t h e c o l u m n s w h i c h l e a n f o r w a r d 

a n d n o t t h e w a l l , the f a c t s a r e a n a l o g o u s t o t h o s e s h o w n b y t h e 

b e n d i n g o r c u r v i n g f r o n t s of P i s a , P a v i a a n d M i l a n . T h e r e is, 

h o w e v e r , t h i s d i s t i n c t i o n . If t h e a v o i d a n c e of f o r e s h o r t e n i n g w e r e 

t h e o n l y c o n s i d e r a t i o n h e r e , it w o u l d s e e m t h a t t h e u p p e r r o w of 

c o l u m n s w o u l d a l s o l e a n o u t . A t P i s a , P a v i a a n d M i l a n , a n d in 

N o t r e D a m e , w e m i g h t s u p p o s e t h e r e t u r n to t h e p e r p e n d i c u l a r 

t o b e d u e t o c o n s i d e r a t i o n s of s t a b i l i t y , b u t t h i s c o n s i d e r a t i o n c o u l d 

n o t b e i m a g i n e d t o a p p l y t o t h e f a q a d e c o l u m n s of t h e s e c o n d r o w 

in S . M a r k ' s , b e c a u s e t h e r e w a s n o s a c r i f i c e of s t a b i l i t y in t h e tilt 

of t h e l o w e r c o l u m n s ; t h e w a l l i tself b e i n g p e r p e n d i c u l a r . T h e 

b e n d in t h e v e r t i c a l w o u l d t h e r e f o r e a p p e a r t o h a v e b e e n t h e c o n -

t r o l l i n g c o n s i d e r a t i o n , in t h i s i n s t a n c e , a n d an a v e r s i o n t o t h e r i g -

i d i t y of t h e s t r a i g h t l ine w o u l d t h e r e f o r e b e the p r o p e r e x p l a n a t i o n . 

T h i s m a y c o n s e q u e n t l y a l s o a p p l y t o the c a s e s at P i s a , P a v i a a n d 

M i l a n . 

T h i s p r o b a b i l i t y is s t r e n g t h e n e d b y t h e i n t e r e s t i n g o b s e r v a t i o n 

of C o m m e n d a t o r e P i e t r o S a c c a r d o , a s t o t h e f o r w a r d t i p p i n g pin-

n a c l e s a n d s t a t u e s of S t . M a r k ' s , a n d a s t o t h e f o r w a r d t i p of the 

P o r t a d e l l a C a r t a . S i n c e t h e p i n n a c l e s t ip b y c o n s t r u c t i o n the 

*The original has been published in the Journal of the Archaeological Institute of 
America, Vo. VI. , No. 2. New Series. 
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p e r p e n d i c u l a r p o s i t i o n of t h e s e c o n d l ine of c o l u m n s o n t h e f a g a d e 

m u s t b e c e r t a i n l y s i g n i f i c a n t of the p r e f e r e n c e f o r a b e n d i n g · v e r -

t i c a l a t t h a t p o i n t . O t h e r w i s e t h e y w o u l d a l s o t ip f o r w a r d . O n t h e 

o t h e r h a n d , t h e f o r w a r d t ip of t h e p i n n a c l e s a n d s t a t u e s c o u l d o n l y 

b e e x p l a i n e d a s i n t e n d e d t o a v o i d f o r e s h o r t e n i n g . T h i s m u s t a l s o 

b e t h e e x p l a n a t i o n f o r the P o r t a d e l l a C a r t a . 

FIG . 12. T H E L E A N I N G COLUMNS OF S. M A R K ' S F A C A D E , V E N I C E . 

The leans vary f rom liV4 to :U/2 inches in a height of 9ι/έ feet. The upper co lumns 
are perpendicu lar , as is the wall behind the lean ing co lumns. Pho tograph of 
the Brook lyn Ins t i tu te Survey, 1901. 

T h e f o r w a r d t ip of t h e p i n n a c l e s w a s p e r s o n a l l y m a d e k n o w n t o 

m e b y C o m m e n d a t o r e S a c c a r d o a s b e i n g a b o u t 6.1 i n c h e s . W e 

p l u m b e d the P o r t a d e l l a C a r t a t o g e t h e r , a n d f o u n d t h e t ip t o b e 8 

i n c h e s . 

T h e f a c t t h a t the a r c h i t e c t , n o w d e c e a s e d , w h o f o r m e r l y c o n -

t r o l l e d t h e r e p a i r s of S . M a r k ' s did n o t u n d e r s t a n d , a n d d i d n o t r e -

p e a t , t h e a r t i f i c e of t h e o r i g i n a l b u i l d e r s d u r i n g h is r e p a i r s w a s m e n -

t i o n e d to m e b y C o m m e n d a t o r e S a c c a r d o . T i e a l s o i n f o r m e d m e 
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FIG. 13. THE LEANING COLUMNS OF S. MARK'S FACADE, VENICE. 

The leans vary from 21
/4 to Sy2 inches in a height of 9V2 feet. The upper columns are 

perpendicular, as is the wall behind them. Photograph of the Brooklyn Institute Survey, 
1901. 
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t h a t h e w a s at th is t i m e a s u b o r d i n a t e of t h e o f f i c i a l in q u e s t i o n , 

a n d t h a t a c o n t r o v e r s y b e t w e e n t h e m w a s c a u s e d b y h i s c o n t e n -

t i o n t h a t t l ie r e p a i r s of t h e s ide f a g a d e s h a d n o t b e e n c a r r i e d o u t a c -

c o r d i n g t o t h e m e t h o d s of the a n c i e n t b u i l d e r s . T h i s c o n t r o v e r s y 

w a s c a r r i e d i n t o t h e V e n e t i a n dai ly n e w s p a p e r s a n d c o n t i n u e d f o r 

ten d a y s ( 1 8 8 1 ) . A n a c c o u n t of th is c o n t r o v e r s y wi l l b e f o u n d at 

p. 5 of a m o n o g r a p h l>v C o m m e n d a t o r e S a c c a r d o . e n t i t l e d , " I R e s -

t a u r i d e l l a P.asi l ica di S a n M a r c o n e l l ' u l t i m o d e c e n n i o , " ( V e n e z i a , 

T i p o g r a f i a K m i l i a n a , 1890). 

W e n o w r e t u r n t o the c o n s i d e r a t i o n of t h e l e a n i n g f a g a d e of S . 

A m b r o g i o at ( l e n o a , w i t h t h e f o l l o w i n g c o n c l u s i o n s : 

(a) If t h e t r a d i t i o n r e g a r d i n g s u c h a p r a c t i c e d i s a p p e a r e d , a s it d i d 

d i s a p p e a r , a f t e r 1600. t h e r e is n o r e a s o n w h y t h e t r a d i t i o n s h o u l d 

n o t h a v e d i s a p p e a r e d , f o r e a r l i e r b u i l d i n g s , s u c h a s t l ie P i s a C a t h e -

d r a l : a n d o n e g r o u n d of i n c r e d u l i t y r e g a r d i n g m e d i a e v a l i n s t a n c e s , 

y i z . : t h e s u p p o s e d i m p r o b a b i l i t y t h a t s u c h a t h i n g s h o u l d h a v e 

b e e n d o n e a n d t h e n f o r g o t t e n , n o l o n g e r e x i s t s . 

(b) T h e s u g g e s t i o n l ias s o m e t i m e s b e e n v e r b a l l y m a d e t h a t t h e 

b u i l d e r s of t h e M i d d l e A g e s w e r e n o t f a m i l i a r w i t h t h e o r d i n a r y 

m e c h a n i c a l m e t h o d s of r e c t i l i n e a r b u i l d i n g , b u t t h e b u i l d e r s of t h e 

l a t e R e n a i s s a n c e h a v e n e v e r b e e n a c c u s e d of l a c k i n g in f o r m a l a c -

c u r a c y . T h e r e f o r e , if t h e y d i d , f o r a p u r p o s e , d e v i a t e f r o m t h e 

n o r m a l p e r p e n d i c u l a r , in o n e i n s t a n c e , t h e r e is n o r e a s o n w h y t h e 

b u i l d e r s of t h e M i d d l e A g e s s h o u l d n o t h a v e d e v i a t e d f r o m t h e n o r -

m a l p e r p e n d i c u l a r , f o r t h e s a m e p u r p o s e , o r f o r s o m e o t h e r p u r -

p o s e . in o t h e r i n s t a n c e s . T11 f a c t , the i s o l a t i o n of t h e R e n a i s s a n c e 

e x a m p l e c a n b e s t b e e x p l a i n e d a s a r a r e s u r v i v a l of a p r a c t i c e w h i c h 

o n c e h a d g r e a t e r c u r r e n c y . It is e s p e c i a l l y f o r t h i s r e a s o n a n d a s 

b e a r i n g 011 t h e a n n o u n c e m e n t s w h i c h h a v e b e e n p r e v i o u s l y m a d e 

f o r m e d i a e v a l b u i l d i n g s that t h i s p a p e r is p u b l i s h e d . 
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