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Caterina Cardamone, Pieter Martens

LE TECNICHE COSTRUTTIVE NEGLI SCRITTI
DI ARCHITETTURA IN EUROPA
TRA RINASCIMENTO E PRIMA ETA MODERNA

This thematic issue of Opus Incertum explores the complex relationship between construction practices and architectural writings
in early modern Europe. Through selected case studies from Italy, France, Portugal and the Low Countries, it considers how
allegedly oral building traditions were confronted with writing, how they adapted their time-honoured methods to theoretical
frameworks, and how they used drawing in support of writing for the communication of technical know-how. Various texts on
building materials and construction methods are examined to assess why and how they transmitted technical knowledge and how

they related to actual building practice; the literary and rhetorical aspects of technical passages on construction are analysed to
illuminate their role within the architectural treatise as a whole; and translations and adaptations of internationally circulating
texts on construction are looked at to see if and how these were adjusted to local circumstances.

La questione sollevata in questo numero di Opus
Incertum, Le tecniche costruttive negli scritti di
architettura in Europa tra Rinascimento e pri-
ma Eta Moderna (Construction Techniques and
Writings on Architecture in Renaissance and Ear-
Iy Modern Europe), ¢ stata discussa per la prima
volta in occasione di un convegno organizzato
tra Bruxelles e Namur nel febbraio 2015. 11 con-
vegno indagava il complesso rapporto tra cultu-
ra costruttiva e teoria architettonica mettendo in
evidenza tre aspetti: le possibili connessioni tra
trattati di architettura e pratica di costruzione; gli
aspetti retorico-letterari inerenti alla scrittura di
tecnica; la questione della traduzione e dell’adat-
tamento a circostanze locali dei trattati italiani
nella loro circolazione in Europa'.

Un primo gruppo di cinque saggi, dedicati al
primo tema, quindi ai legami tra trattatistica e
prassi costruttiva, & stato pubblicato nel 2017
sulla rivista Aedificare?, con i contributi di Pier
Nicola Pagliara (sull’esperienza costruttiva
nel De re aedificatoria di Leon Battista Alber-
ti), Gianluca Belli (sulle volte nell’architettu-
ra di Giuliano da Sangallo), Francesco Benelli
(sul disegno e la costruzione del capitello ioni-
co in Antonio da Sangallo il Giovane), Huber-
tus Giinther (su Philibert de 1. Orme e la tradi-
zione francese di costruzione delle volte) e Sara
Galletti (su Philibert de I'Orme e la nascita del-

la teoria della stereotomia).

Questo numero di Opus Incertum si concentra
invece sugli altri due temi, ovvero gli aspetti let-
terari e retorici che presiedono alla scrittura di
tecnica e i problemi di traduzione e adattamen-
to del lessico tecnico nella circolazione interna-
zionale dei testi.

Un approccio storiografico prevalente ha lunga-
mente portato a eludere un aspetto, nella scrittu-
ra dei trattati, che viene ora affrontato in ambi-
ti disciplinari estranei alla storia dell’architettu-
ra, come ad esempio la storia della scienza. Nel-
la lettura storiografica corrente, infatti, il tratta-
to non & considerato uno strumento adatto a vei-
colare informazioni tecniche e i passaggi tecnici
vengono raramente analizzati nel loro contenu-
to — con poche ma interessantissime eccezioni.
Nello studio dei trattati viene piuttosto eviden-
ziata la costruzione retorica del testo nel conte-
sto del mecenatismo rinascimentale: i passaggi
tecnici vengono quindi letti come elementi che
mettono in evidenza con chiarezza la mutua di-
pendenza tra principe e tecnico.

Cissi pud chiedere allora di che cosa scrivano gli
autori quando scrivono di tecnica e quali siano
gli argomenti tecnici che meglio si prestano a
trasmettere un messaggio autopromozionale, a
rafforzare 'autorevolezza dell’architetto che scri-
ve, a elevarne lo status e I'attendibilita.

La questione che viene qui sollevata & quindi se

le indicazioni contenute nei passaggi tecnico-co-
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struttivi dei trattati possano effettivamente esau-
rirsi nella necessita autopromozionale che in
parte presiede alla scrittura del trattato e in che
misura possano invece essere lette come vettori
di una specifica cultura tecnico-costruttiva. Sem-
bra ormai chiaro che la portata dei passaggi tec-
nico-costruttivi travalichi i riferimenti vitruviani;
piuttosto, in alcuni casi, le annotazioni tecniche
costituiscono uno straordinario e sottovalutato
documento della prassi costruttiva.

Ulteriori spunti, nello studio delle informazio-
ni costruttive, possono provenire dalle modalita
della loro circolazione attraverso i trattati. Un’a-
nalisi delle informazioni che vengono mante-
nute, adattate o eliminate in fase di traduzione
puod fornire interessanti elementi sul valore che
i lettori contemporanei attribuiscono ai passaggi
tecnico-costruttivi, sull'attenzione che i passaggi
tecnici ricevono dai contemporanei, e sul pub-
blico dei loro lettori.

L’argomento esige alcune precauzioni e preci-
sazioni. Se il rapporto tra testo e architettura co-
struita all'interno di un contesto culturale spe-
cifico & gia abbastanza spinoso, la questione di-
venta ancora pitt complessa quando si passi ad
analizzare differenti contesti costruttivi, la scrit-
tura di tecnica all'interno di questi contesti e le
loro interazioni. La storia dell’architettura all’i-
nizio dell'Eta Moderna in Europa ¢ una storia

di interazioni culturali, scambi di idee e cono-
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Fig. 1 A. Palladio, Palazzo Valmarana, Vicenza
B
1566. Dettaglio dell’'ordine nel cortile con architrave
5
tripartito.

* Vorremmo ringraziare in apertura di questo numero Gian-
luca Belli, che ha seguito con fiducia e incoraggiato fin dall’i-
nizio questo nostro progetto. Il nostro grazie anche a Danie-
la Smalzi per il suo prezioso lavoro redazionale. Un ringra-
ziamento anche alla nuova direttrice della rivista, Fimanuela
Ferretti, per la sua attenzione all'iniziativa e ad Helen Spande
per la lettura dei testi in inglese. Infine, ci teniamo a ringrazia-
re i lettori anonimi per il loro decisivo contributo alla crescita
di questo numero.

! Les techniques constructives dans les écrits d'architecture entre
ltalie, France et anciens Pays-Bas (XVI¢-début XVIII* siecle),
convegno internazionale, Namur (Université de Namur) e
Bruxelles (Palais des Académies), 26-27 febbraio 2015, orga-
nizzato dall'Université catholique de Louvain in collabora-
zione con I'Université de Namur. Comitato organizzatore:
Philippe Bragard, Caterina Cardamone, Ralph Dekoninck,
Pieter Martens, Mathieu Piavaux.

? Building Techniques in Architectural Treatises: Construction
Practices versus Technical Writings, éd. C. Cardamone, P.
Martens, “Aedificare. Revue internationale d’histoire de la
construction”, 2, 2017, pp. 25-162, 269-275, 279-283.

3 P. LE MUET, Traicté des cing ordres d’architecture... , Paris
1645, accessibile in linea con presentazione di Frédérique
Lemerle sul sito del CESR (http://architectura.cesr.uni-
v-tours.fr/Traite/Notice/ENSBA_LES646.asp; consultato il
15 settembre 2020).

*lvi, p. 115.
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scenze, non esclusivamente unidirezionali a par-
tire dall'Italia, scambi reciproci pitt 0 meno for-
ti tra regioni differenti. Tuttavia, mentre le idee
architettoniche viaggiano facilmente da una re-
gione all’altra, trasportate su carta e nelle men-
ti di committenti o architetti, le tecniche di co-
struzione sembra non si spostino facilmente, le-
gate come sono ai materiali e alle maestranze lo-
cali. Anche la circolazione delle maestranze non
implica automaticamente la circolazione delle
tecniche. Da questo punto di vista non deve sor-
prendere che molti dei trattati di architettura pit
diffusi e tradotti in questo periodo (Andrea Pal-
ladio, Vignola, Vincenzo Scamozzi, Hans Vre-
deman de Vries), durante la loro circolazione in
Europa, vengano fortemente riadattati e rima-
neggiati nei passaggi in cui discutono di materia-
li e tecniche di costruzione — mentre soffrono so-
lo marginalmente in fase di traduzione dove ven-
gono affrontate questioni formali e concettuali.
Inoltre, i trattati che si concentrano soprattutto
su argomenti tecnici, in generale, non vengono
tradotti in altre lingue. Questo succede ad esem-
pio per la maggior parte dei testi cinquecente-
schi che si occupano di carpenteria o stereoto-
mia —si pensi ai trattati di Mathurin Jousse o Phi-
libert de L'Orme, che esistono soltanto in france-
se. Un interessante esempio in positivo ¢ invece
la latinizzazione quattrocentesca del trattato di
Filarete: le dettagliate informazioni tecniche del
trattato in volgare passano quasi sistematicamen-
te nella versione dedicata a Mattia Corvino. La
questione che rimane aperta ¢ se l'interesse per
le indicazioni tecniche dell’architettonico libro
in un contesto costruttivo cosi lontano da quello
dell’'autore si esaurisca anche in questo caso sulla
base di considerazioni retoriche legate alla defi-
nizione dell'immagine del committente.

In generale, la scarsa fortuna dei passaggi tecni-
ci dei trattati italiani in traduzione sembrereb-
be confermare 'approccio storiografico che vuo-

le le tecniche costruttive saldamente ancorate a

tradizioni locali. Un esempio per tutti & I'adatta-
mento di Pierre Le Muet del primo dei quattro li-
bri di Palladio, il Traicté des cing ordres d’architec-
ture desquels se sont servy les anciens. Traduit du
Palladio, augmenté de nouvelles inventions pour
Uart de bien bastir (Paris 1645) nel quale “al'u-
sage des Frangais” sono eliminati i capitoli che
trattano di materiali’, perché, come viene spiega-
to, “beaucoup de choses sont extremement diffe-
rentes de celles qu'on pratique aujourd’huy en
France” e quindi inutili per il lettore francese.
Il volume di Le Muet, tuttavia, non & un sempli-
ce compendio degli ordini e non ¢ del tutto pri-
vo di indicazioni costruttive, la cui analisi potreb-
be fornire ulteriori elementi sulle modalita di let-
tura e circolazione del trattato italiano: potreb-
be permettere di stabilire cosa ancora merita at-
tenzione, in fase di traduzione e adattamento, di
una differente tradizione costruttiva. Inoltre, an-
che dove nelle traduzioni i passaggi tecnico-co-
struttivi sono quasi sistematicamente eliminati —
si pensi alle edizioni al di fuori dell’Italia dell’l-
dea dell’architettura universale di Scamozzi, che
riducono il volume a un trattato sugli ordini — o
riscritti — come nel caso della parziale traduzio-
ne tedesca del trattato di Palladio, Die Baumas-
terin Pallas (Niirnberg 1698) — cid non significa
tuttavia che questi adattamenti non forniscano
elementi interessanti per definire I'approccio cri-
tico a una pratica costruttiva consolidata.

In questo numero di Opus Incertum, ai contri-
buti legati al convegno (Cardamone, Gilles, Le-
merle, Pauwels) se ne sono aggiunti altri solleci-
tati attraverso una call for papers (Galletti, Gou-
deau, Giinther, Marconi, Ollagnier ¢ Rous-
teau-Chambon, Tavares da Concei¢do, Wolf).
Congiuntamente, gli undici contributi illustra-
no approcci molto diversi alla problematica, an-
che perché la nozione di “scritti di architettu-
ra” e quella di “tecniche costruttive” sono state
tenute intenzionalmente ampie. Da un lato, gli

scritti presi in considerazione comprendono in-
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fatti non solo trattati di architettura ben noti (tra
cui quelli di Filarete, Francesco di Giorgio, Phi-
libert de I'Orme e Claude Perrault), ma anche
libri a stampa meno studiati su aspetti specifici
della costruzione (Jeroen Goudeau e Nicoletta
Marconi) e testi di altra natura: manoscritti, an-
notazioni su disegni, corrispondenza tra costrut-
tori e committenti (Margarida Tavares da Con-
ceicdo), resoconti di viaggio (Hubertus Giin-
ther), corsi accademici come quello di Philip-
pe de La Hire (Claire Ollagnier e Hélene Rous-
teau-Chambon), dizionari, inventari, atti di ven-
dita e altri documenti d’archivio (Isabelle Gil-
les). Dall’altro, le tecniche costruttive esamina-
te seguono un’accezione piuttosto ampia: vengo-
no discusse tradizioni costruttive specifiche co-
me la stereotomia (Sara Galletti), opere di for-
tificazione (Margarida Tavares da Conceigéo e
Jeroen Goudeau), di manutenzione e restauro

come le impalcature (Nicoletta Marconi), mac-

chine di cantiere (Sophie Elaine Wolf), mulini a

vento, chiuse e addirittura costruzioni navali (Je-
roen Goudeau). Alcuni contributi si concentra-
no invece sulla cultura costruttiva e la riflessione
critica intorno alla costruzione (Caterina Car-
damone, Yves Pauwels, Frédérique Lemerle),
I'insegnamento accademico (Claire Ollagnier
e Hélene Rousteau-Chambon), la rappresenta-
zione grafica delle tecniche costruttive (Sophie
Elaine Wolf, Sara Galletti), gli aspetti commer-
ciali dell’editoria (Jeroen Goudeau), la termi-
nologia tecnica (Isabelle Gilles, Jeroen Gou-
deau, Frédérique Lemerle, Margarida Tavares
da Conceicio).

I saggi rendono conto della molteplicita dei pos-
sibili approcci all'argomento e della varieta delle
situazioni e delle implicazioni del tema in diver-
si contesti storici, in un ambito cronologico che
arriva fino alla nascita di una specifica manuali-

stica architettonica.

Fig. 2 Traduzione francese del De re aedificatoria di
Leon Battista Alberti: Jean Martin, L’ Architecture et
Artde bien bastir..., Paris 1553, f. 32v.

Fig. 3 Traduzione neerlandese delle Regole generali
(1537) di Sebastiano Serlio: Pieter Coecke van
Aelst, Generale reglen der architecturen op de vyve
manieren van edificien... , Antwerpen 1539, f. Diiv.
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Caterina Cardamone

‘ANCORA NEL FARE SADATTERANNO MEGLIO
CHE CON PAROLE NON SI PUO DIRE": ALCUNE
CONSIDERAZIONI SUI PASSAGGI TECNICO-COSTRUTTIVI
NELLARCHITETTONICO LIBRO DI FILARETE

This contribution focuses on the many passages in Filarete’s treatise that deal with technical issues. “Ridiculous and silly”, as Giorgio
Vasari put it, Filarete’s architettonico libro (written between the late 1450s and 1466; first partially printed in 1890) has only recently
been read as a source for Quattrocento building practice. In the following pages, some common elements in Filarete’s passages that deal
with building techniques are highlighted. In general, these passages seem to be of relevance for the literary construction and the dialogue;
they consistently evince an empirical attitude, express results of direct observation, and convey coherent reflections on the instruments
of the architect and on the meaning of writing. By no means a definitive assessment, this contribution raises some historiographical
questions about the link between the writing of architectural treatises and building culture in the early modern period.

“Uleggibile™, il trattato di architettura di An-
tonio Averlino detto il Filarete (1400 ca.-post
1465) ha un valore ormai riconosciuto come
fonte per la cultura costruttiva e progettuale
del Quattrocento?. I passaggi tecnico-costrutti-
vi dell’architettonico libro, che richiedono an-
cora un’analisi sistematica per quanto riguarda
i contenuti’, presentano alcuni caratteri gene-
rali che verranno discussi nelle pagine che se-
guono: una posizione determinante nella co-
struzione letteraria, un deciso atteggiamen-
to empirico e una chiara componente di rifles-
sione epistemologica®. Il trattato assume quindi
un valore di fonte anche per la cultura empiri-
ca diffusa nel contesto in cui questo viene pro-
dotto; il campo di indagine risulta ampliato, ¢
ulteriori elementi vengono aggiunti nel cerca-
re di definire la relazione tra scrittura di tecnica
e dinamiche di committenza. Senza I'ambizio-
ne di essere esaustivo, questo contributo inten-
de sollevare alcune questioni storiografiche pre-
liminari sul significato della scrittura di tecnica
nel trattato di Filarete, in un ambito al confine
tra differenti discipline — storia della letteratura,
dell’architettura, della tecnologia, della costru-
zione e della scienza — ambito che offre ancora

vasti margini di ricerca.

La preminenza di argomenti tecnici
I passaggi dedicati alla tecnica costituiscono

un punto centrale gia nella costruzione lettera-

ria del De architectura di Vitruvio e su di essi si
fondano temi sensibili come 'origine e il rafh-
namento dell’architettura’® (fig. 1). Nella tratta-
tistica rinascimentale, gli argomenti tecnico-co-
struttivi potrebbero quindi essere intesi in prima
istanza come un riferimento vitruviano determi-
nante che stabilisce 'autorevolezza del trattato e
il suo legame con I'antico®.

Nel caso del trattato di Filarete (fine degli anni
Cinquanta del Quattrocento-1466), i passag-
gi tecnico-costruttivi hanno una posizione pre-
minente nella costruzione letteraria®. Le “ma-
terie pertinenti allo edificare”, le “cose opportu-
ne” all’'organizzazione del cantiere vengono in-
trodotte gia nei primi fogli del libro I, discusse
lungamente nel II - dal ruolo dell’architetto nel
cantiere all’approvvigionamento dei materiali e
all'apparecchiatura delle “cose opportune per lo
fundamento” della citta!® — diventano poi il tema
centrale del terzo libro de aedificatione urbis!!.
Filarete tratta della materia relativa all’edificare
come di una questione prioritaria ad una concre-
tissima costruzione dell'immaginaria Sforzinda,
dettagliata fino al computo e alla stima dei costi
e dei materiali'?.

Ancora piu significative sono, nella narrazione,
le incertezze di Filarete riguardo all’ordine da
dare alla materia nell’esposizione, le esitazioni
tra la priorita da attribuire alla costruzione con-
creta, lapprovvigionamento dei materiali e il di-

segno:

12 Opus Incertum (2020) pp. 12-21 | ISSN 2239-5660 (print) ISSN 20359217 (online)
© The Author(s) 2020. This is an open access article distributed under the terms of the Creative Commons Attribution-ShareAlike 4.0 International License (CC BY-SA 4.0).
If you remix, transform, or build upon the material, you must distribute your contributions under the same license as the original. DOI: 10.13128/0opus-12357 www.fupress.com/oi

A me par pure dovere cominciare in prima a edifi-
care questa cittd; ma innanzi, come tho detto, fard
prima el disegno; poi, secondo mi parra e secon-
do ne verra il bisogno di tutte quelle cose le quali
faranno mestiero, allora dichiareremo tutte le so-
pradette cose, o vero io da poi ne fard uno tratta-
to di per sé®.

La preminenza degli argomenti tecnici nello
scritto di Filarete ha un ulteriore aspetto. Nella
narrazione, le questioni tecnico-costruttive sono
spesso sollevate dal signore, da suo figlio e da ma-
donna. Nel libro III & il signore cui il trattato &
inizialmente dedicato, Francesco Sforza, che si
informa sul tipo di terra da scegliere nella pro-
duzione dei laterizi'; nella costruzione dell’o-
spedale di Sforzinda & suo figlio Galeazzo Ma-
ria che chiede spiegazioni sulla pulizia dei de-
stri”®. L'esempio piti rilevante rimane tuttavia nel
libro XVI I'attenzione di una donna, Bianca Ma-
ria Visconti, per le questioni costruttive relative

alla chiesa del romito:

‘Dimi quanto il facevi tu grosso quello fondamen-
to”. To I'avevo ordinato di quattro braccia grosso di
quelle di Bergamo, le quali sono una oncia meno
¢ uno decimo men che quelle di Milano’. ‘E io vo-
glio siano braccia cinque grosse, perché a me pare
che quanto piti ¢ grosso il fondamento debba esse-

re migliore™®.

La rilevanza degli argomenti tecnico-costrutti-
vi nella struttura dialogica puo essere letta come

portatrice di un messaggio retorico ambivalente:
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Fig. 1 AVERLINO DETTO IL FILARETE, Trattato di
architettura... cit. Pagina di frontespizio (BNCF,
Magliabechiano I1.1.140, f. 1r; © Ministero per i beni e le
attivita culturali e per il turismo / Biblioteca Nazionale
Centrale di Firenze).

Fig. 2 AVERLINO DETTO IL FILARETE, Trattato di
architettura. .. cit. Misura del braccio (BNCF,
Magliabechiano I1.1.140, f. 4r; © Ministero per i beni e le
attivita culturali e per il turismo / Biblioteca Nazionale
Centrale di Firenze).

'F. Miuizia, Opere complete risguardanti le belle arti, 11 (Di-
zionario delle belle arti del disegno ed. corretta ed arricchita di
moltissimi vocaboli), Bologna 1827, p. 27. Nel giudizio sul
trattato, Francesco Milizia segue la tradizione inaugurata da
G. Vasarl, Le Vite de’ pit Eccellenti Pittori, Scultori, e Archi-
tettori, Firenze 1568, 111, pp. 243-247. Sulla fortuna del testo
si vedano M. BELTRAMINI, Antonio Bonfini. La latinizzazione
del trattato di architettura di Filarete (1488-1489), Pisa 2000,
pp- -V ¢ Eap., Le illustrazioni del Trattato d’architettura di
Filarete: storia, analisi, fortuna, “Annali di Architettura”, XIII,
2001, pp. 40-43.

11 valore come fonte ¢ stato messo in evidenza soprattutto
da H. SaaLman, Early Renaissance Architectural Theory and
Practice in Antonio Filarete’s Trattato di Architettura, “The
Art Bulletin”, XLI, 1959, 1, pp. §9-107. Pit di recente, H.W.
HUBERT, In der Werkstatt Filaretes: Bemerkungen zur Praxis
des Architekturzeichens in der Renaissance, “Mitteilungen des
Kunsthistorischen Institutes in Florenz”, XLVII, 2003, 2-3,
pp. 311-344 ¢ A. DRESSEN, Pavimenti decorati del Quattrocen-
to in Italia, Venezia 2008, pp. 11, 38, 60, 235-241.

* Alcuni aspetti sono stati analizzati in J.R. SPENCER, Filarete’s
Description of a Fifteenth Century Italian Iron Smelter at Fer-
riere, “Technology and Culture”, 1V, 1963, 2, pp. 201-206 ¢
C.S. Smrr, Granulating Iron in Filarete’s Smelter, “Technol-
ogy and Culture”, V, 1964, 3, pp. 386-390.

*lvalore degli scritti tecnici medievali e rinascimentali come
fondamento per la nascita di una “new science” & un aspet-
to largamente dibattuto nell’ambito della storia della scienza.
Sivedano P.H. Smrth, The Body of the Artisan. Art and Ex-
perience in the Scientific Revolution, Chicago 2004 (con ri-
ferimento al contesto fiammingo) e gli studi di Pamela Long,
in particolare Artisan/Practitioners and the Rise of the New
Sciences, 1400-1600, Corvallis 2011.

* Questo aspetto ¢ stato messo in evidenza da Maarten Del-
beke durante il convegno Building Techniques and Writings
on Architecture between Italy, France and the Low Countries
(Namur e Bruxelles, 26-27 febbraio 2015). Il riferimento & al-
la prefazione del libro II sui materiali da costruzione: il raffi-
namento delle tecniche architettoniche porta gli uomini “dal-
la vita belluina e selvatica alla mite socievolezza”. VITRUVIO,
De architectura, a cura di P. Gros, Torino 1997, 1, pp. 123-125.
Pitt in generale, sugli aspetti retorici del De architectura si ve-
da P. Gros, Vitruve et les ordres, in Les traités d’architecture de
la Renaissance, actes du colloque (Tours, 1-11 juillet 1981),
éd. J. Guillaume, Paris 1988, pp. 49-59: 58. Sul legame tra stu-
di vitruviani e cultura artigianale un contributo significativo
& quello di LoNg, Artisan/Practitioners. .. cit., pp. 8 ¢ 62-93.
®P.O. LoNg, Openness, Secrecy, Authorship. Technical Arts
and the Culture of Knowledge from Antiquity to the Renais-
sance, Baltimore-London 2001, p. 127 per il caso di Rober-
to Valturio.

7J.R. SPENCER, La datazione del trattato del Filarete desunta
dal suo esame interno, “Rivista d’arte”, Il s., XXXI, 1958, pp.
93-103; L. Grasst, Introduzione, in A. AVERLINO detto il F1ra-
RETE, Trattato di architettura, a cura di A.M. Finoli, L. Gras-
si, Milano 1972, pp. XI-XIII; BELTRAMINI, Le illustrazioni del
Trattato d’architettura... cit., p. 30. Per la datazione si veda
anche F. Cacriotr, D. GasparoTTO, Lorenzo Ghiberti, il “si-
gillo di Nerone” e le origini della placchetta “antiquaria”, “Pro-
spettiva”, 85,1997, pp. 37-38.

8Tra gli studi sul genere letterario possiamo citare: J. ONIANS,
Alberti and PIAAPETH. A Study in their Sources, “Journal of
the Warburg and Courtauld Institutes”, XXXIV, 1971, pp. 96-
114; S. LaNG, Sforzinda, Filarete and Filelfo, “Journal of the
Warburg and Courtauld Institutes”, XXXV, 1972, pp. 391-
397; A. TONNESMANN, 11 dialogo di Filarete. L'architetto, il
principe e il potere, “Arte Lombarda”, n. s., 155, 2009, 1, pp.
7-11; B. Hus, Persuasive Wort-Bild-Strategien in der Architek-
turtraktaten der italienischen Friihrenaissance, in Bilder in his-
torischen Diskursen, herausgegeben von F. Eder et al., Wies-
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con la scrittura di un trattato tecnico viene affer-

mata 'autorita e il nuovo ruolo dell’architetto-
artigiano, indispensabile d’altro canto al signore
nella sua strategia di definizione di un’immagi-
ne pubblica. In primo luogo, quindi, la compe-
tenza tecnica contribuisce a rafforzare lo status
dell’architetto!’, che in alcuni casi — ma solo in-
cidentalmente nel caso dell'architettonico libro —
fa ben valere il segreto dell’arte che lo rende indi-
spensabile al principe's.

In un trattato inteso probabilmente per un uso
interno alla corte'?, i passaggi tecnico-costrutti-
vi appaiono d’altro canto necessari al signore per
accrescere il controllo esercitato sugli aspetti ma-

teriali della costruzione®. La costruzione fa par-

te degli ambiti nei quali il signore deve poter in-
tervenire, e alcuni passaggi sembrano conferma-
re questa lettura?!, fornendo al signore gli stru-
menti per un giudizio autonomo sull’architettu-
ra che passa anche attraverso questioni costrutti-
ve di firmitas® e non solamente attraverso i modi
dell'architettura (fig. 2). Anche in questo caso, la
scrittura di argomenti tecnici potrebbe sembra-
re esclusivamente funzionale al consolidamento
dell'immagine e dell'autorita del signore.

Un ulteriore elemento per la discussione di que-
sto punto, tuttavia ambiguo nel significato, pro-
viene dalla versione latina del trattato (fine degli
anni Ottanta del Quattrocento)**: qui, pur sfron-

dando abbondantemente le digressioni narrati-



ve, Antonio Bonfini mantiene di regola le infor-
mazioni tecniche che, nella loro nuova veste la-
tina, contribuiscono decisamente all’autorevo-
lezza antichizzante dello scritto?. La circostanza
pud essere letta come segno di interesse da parte
dei contemporanei nei confronti dei passaggi co-
struttivi, e contemporaneamente conferma co-
me sia soprattutto su argomenti tecnologici che
Mattia Corvino basi I'esercizio della “virtti regale
della magnificenza™.

Come vedremo, tuttavia, la lettura dei passag-
gi tecnico-costruttivi dell’architettonico libro co-
me esclusivamente funzionali all’autopromozio-
ne dell’architetto e alla costruzione dell'immagi-
ne del principe risulta indebolita e resa pitt com-
plessa da ulteriori elementi. L'innegabile com-
ponente retorica, in ogni caso, non permette di
escludere che nella discussione di argomenti tec-
nici Filarete riproponga condizioni reali nella
trasmissione della conoscenza, che avviene oral-
mente nel dialogo tra il signore e I'architetto”.
Forse idealizzandole®, Filarete potrebbe trascri-
vere nel trattato situazioni reali, come la dieta di
Mantova del 1459 in cui ¢ altamente verosimile
la sua presenza accanto a Francesco Sforza®, o le
discussioni relative alla costruzione della chiesa
di San Sigismondo a Cremona voluta da Bian-
ca Maria Visconti®. Una lettura complessiva del
trattato, “ridicolo e sciocco”, che consideri que-
sti elementi di veridicita — senza ridurre esclusi-
vamente la narrazione a un’innegabile funzio-
ne autopromozionale — potrebbe aggiungere ul-
teriori tratti allo studio delle dinamiche di com-

mittenza.

Un atteggiamento empirico

Come si diceva, sebbene manchi ancora uno
studio esaustivo sul contenuto e le prescrizioni
dei passaggi tecnici nella loro interezza, alcune
considerazioni generalissime sulle informazio-
ni tecnologiche nel loro complesso sono tuttavia

possibili. Il trattato risulta decisamente “down to
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earth”!: & ricco di considerazioni che dipendo-
no dall’'osservazione diretta ed & vissuto all’inter-
no del cantiere, probabilmente un cantiere tar-
do gotico®.

Consideriamo ad esempio la trattazione delle
pietre da far calcina, nel libro 11I. Filarete propo-
ne una rassegna degli usi locali, afferma di aver
“veduto e provato” che le migliori sono le pietre
dei fiumi, in particolare Adda e lago di Angera.
A Roma - riporta — “hanno una vantaggiata pie-
tra, cioe tevertina”, a Firenze I'alberese; sconsi-
glia 'uso del marmo per far calcina, osservato a
Roma, “solo per questa miseria di non manda-
re 2’ luoghi dove ella nasce, ed &vene copia non
troppo distante ¢ anche assai comoda a condurla
per rispetto del fiume”®.

Nel brano in questione si rispecchia una cultu-
ra costruttiva assai ricca, acquisita nel corso dei
frequenti spostamenti. Questa ricchezza di rife-
rimenti permea in generale il trattato e ne costi-
tuisce un aspetto determinante (fig. 3)**. Filare-
te & a suo agio nel descrivere le tecniche di fon-
dazione con pali in acqua “secondo si fa a Vi-
negia”?, nel trattare di ingegneria idraulica, se-
condo una tradizione lombarda® o fiorentina®,
¢ a suo agio nell'utopia sociale che passa attra-
verso la solida organizzazione del cantiere e so-
prattutto attraverso la scala del cantiere. Cono-
sce il cantiere fiorentino della prima meta del
Quattrocento®, i materiali e le tecniche costrut-
tive di Roma antica e moderna® e, in un’occa-
sione, il confronto tra antico e moderno si basa
esplicitamente su considerazioni costruttive, ov-
vero sulla constatazione della firmitas degli ar-
chi antichi. Gli “archi tondi e grandi [veduti a
Roma] stare forti”* vengono infatti contrapposti
agli archi acuti dei moderni sulla base di consi-
derazioni statiche.

La ricchezza di riferimenti del trattato, nella de-
scrizione delle tecniche di costruzione, non &
una circostanza del tutto originale —si pensi al
De re aedificatoria di Leon Battista Alberti*!.

baden 2014, pp. 111-144. Una lettura del trattato come roman
a clef in P. TIGLER, Die Architekturtheorie des Filarete, Berlin
1963, p. 26.

?Libro I, f. 1y (Firenze, Biblioteca Nazionale Centrale — d’o-
ra in avanti BNCF —, codice Magliabechiano 11, 1, 140). Vie-
ne aggiunto tra parentesi il riferimento all’edizione AVERLINO
detto il FILARETE, Trattato di architettura... cit., 1, p. 7.

W LibroIL £ 117 (I, p. 53).

"' Nell'organizzazione della materia il riferimento pitt imme-
diato per Filarete ¢ ovviamente il De re aedificatoria che vie-
ne ripreso per i contenuti del terzo libro (I'esecuzione dell’o-
pera).

12 Libro IV, ff. 22r-v (I, pp. 90-94). Sulla questione dell'uto-
pia nella costruzione della citta si veda H. GUNTHER, Uto-
pische Elemente in Filarete’s Idealstadt Plusiapolis, in Uto-
pie, Fiktion, Planung, herausgegeben von A. Dietl et al.,
Regensburg 2014, pp. 197-220.

BLibro Il f. 11y (I, p. 53).

1 Libro L, ff. 15v-16r (I, pp. 68-69).

B Libro XI, £. 79v (I, pp. 303-304).

1 Libro XVI, f. 123y (II, p. 463). Sulla chiesa degli eremiti di
San Girolamo, cui il passaggio si riferisce, si veda J. GRITTI,
Filarete e la chiesa degli eremiti di san Girolamo: “...nel modo
ch’io ordinai a Bergamo, che era bella”, “Arte Lombarda”, n.s.,
155,2009, 1, pp. 139-159. Un'interessante annotazione sulle
competenze nelle questioni di architettura da parte di Barbara
di Brandeburgo, moglie di Ludovico Gonzaga, in A. CaLZO-
NA, Ludovico 111 Gonzaga, principe «intendentissimo nello edi-
ficare», in Il principe architetto, atti del convegno internazio-
nale (Mantova, 21-23 ottobre 1999), a cura di A. Calzona et
al., Firenze 2002, pp. 257-278: 270.

17 Sulla questione del legame tra techne ¢ praxis, la definizio-
ne di un nuovo status per I'artigiano connessa alla legittima-
zione dell’autorita del principe attraverso la scrittura del trat-
tato tecnico, si rimanda allo studio di LoNG, Openness. .. cit.,
passim, in particolare p. 5, 14, 103, 106; sul complesso rappor-
to tra architetto ¢ committente si veda Il principe architetto. ..
cit. Nel caso specifico di Antonio Averlino cfr. H. GONTHER,
Society in Filarete’s Libro Architettonico between Realism,
Ideal, Science Fiction and Utopia, “Arte Lombarda”, n.s., 155,
2009, 1, pp. 56-80: 57 ¢ P. CoEN, Il Trattato di Antonio Aver-
lino, detto il Filarete: il ruolo di Galeazzo Maria Sforza, i “li-
bri del disegno” e la realta socio-professionale di un architetto
al servizio del principe, in Vincenzo Foppa: tecniche d’esecu-
zione, indagini e restauri, a cura di M. Capella, Milano 2002,
pp- 233-245. Sulla committenza Sforza si rimanda inoltre a
E.S. WeLcH, Art and Authority in Renaissance Milan, New
Haven-London 1995.

18 Cfr. LoNG, Openness. .. cit., in particolare pp. 134-136, sul-
la deliberata omissione di informazioni nel cosiddetto Tratta-
to I (intorno al 1470) di Francesco di Giorgio.

19 L/uso interno alla corte ¢ evidente per la preziosa versione
latina del trattato (BELTRAMINT, Antonio Bonfini. La latiniz-
zazione... cit.). Siveda in proposito anche la nota successiva.
20 Sull'utilita della scrittura di tecnica per il signore si veda
LonNg, Openness... cit., in particolare il capitolo 4: Author-
ship on the Mechanical Arts in the Last Scribal Age: pp. 102-
142. Sull'uso del libro di Filarete interno alla corte, in par-
ticolare M. REIN0oso GENONI, Vedere e ‘ntendere. Word and
Image as Persuasion in Filarete’s Architettonico Libro, “Ar-
te Lombarda”, n.s., 155, 2009, 1, pp. 23-38; Hus, Persuasive
Wort-Bild-Strategien... cit., e Ip., Filaretes Libro architettonico
oder das illustrierte Architekturbuch in Zeiten der Oralitiit, in-
tervento in Wege des Wissens in Kunst, Architektur und scienza
des Humanismus. Studientag am Arbeitsbereich Baugeschich-
te und Denkmalpflege der Universitdt Innsbruck (Innsbruck,
14.-15. April 2016).

' Libro XV, f. 1157 (II, pp. 434-435). Nel passaggio in questio-
ne Filarete esplicitamente scrive per “insegnare” al signore a
riconoscere chi ¢ effettivamente “intendente” di architettura.
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Fig. 3 AVERLINO DETTO IL FILARETE, Trattato di
architettura. .. cit. Cassero di pioppo con punte in ferro e
ponte sull'Indo (BNCF, Magliabechiano I1.1.140, f. 94v;
© Ministero peri beni e le attivita culturali e per il turismo
/ Biblioteca Nazionale Centrale di Firenze).

2 Solo a titolo di esempio, libro VII, £. 50v (I, p. 196) e libro
VIIL £. 59 (I, p. 231) passaggio discusso in SAALMAN, Early
Renaissance Architectural Theory... cit., pp. 91 ¢ 97 per il for-
te legame tra firmitas e venustas nel trattato, comune a tutta la
cultura fiorentina del Quattrocento.

2 Siveda LoNg, Openness... cit., p. 5, a proposito del valo-
re che ha “the display of technical knowledge in order to en-
hance one’s social status or political power”.

# BELTRAMINI, Antonio Bonfini. La latinizzazione... cit., p.V,
p. IX e in generale VI-XIX per la cronologia.

» Nel libro 11, “nel descrivere le qualita dei diversi materia-
li da costruzione, Bonfini attinge direttamente alla fonte an-
tica per il brano che decanta le caratteristiche ignifughe del
legno di larice, arricchendo il racconto [di Filarete] di par-
ticolari [...] del tutto assenti nel testo volgare” (BELTRAMI-
N1, Antonio Bonfini. La latinizzazione. .. cit., p. XXXVI ¢ pp.
XXXVIXXXVII per un confronto dei passaggi in questione).
“Tvi, p. VIL Sono proprio le illustrazioni dei ponti nel mano-
scritto in volgare ad attirare I'attenzione del monarca, come ri-
sulta dalla dedica a Matteo Corvino: ivi, p. XXV e pp. 6-7 per
il testo latino.

7 Sulla veridicita dei dialoghi, si veda L. Orscukr, Geschich-
te der neusprachlichen Wissenschaftlichen Literatur, 1 (Die Li-
teratur der Technik und der angewandten Wissenschaften vom
Mittelalter bis zur Renaissance), Vaduz 1969%, p. 114 (pri-
ma ed. Heidelberg 1919); GONTHER, Society in Filarete’s Li-
bro Architettonico... cit., p. 58 sostiene che la posizione for-
te dell’architetto nei dialoghi potesse non essere distante da
una situazione reale; TIGLER, Die Architekturtheorie des Fi-
larete... cit., p. 26 ipotizza che anche il ritrovamento del li-
bro d’oro possa rifarsi a un episodio reale. Per le modalita di
trasmissione di competenze tecniche in un contesto fiorenti-
no, si rimanda al recente intervento di H. BURNS, The Lesson
of Lorenzo: “Kitchen Cabinets” and Inter-class Friendships as
Workshops for Innovation in Cinquecento Venice, intervento
in Wege des Wissens. .. cit.

3 WELCH, Art and Authority in Renaissance Milan. .. cit., pp.
147-148 sul trattamento economico di Filarete a Milano e pitt
in generale sul rapporto con Francesco Sforza nel caso della
costruzione dell'Ospedale Maggiore.

# Ringrazio Maria Beltramini per aver attirato la mia attenzio-
ne su questo punto e per la preziosa discussione sulla veridici-
ta dei dialoghi. Per la partecipazione di Filarete al corteggio
sforzesco a Mantova nel 1459 si veda M. BELTRAMINI, Que-
stioni di stile? Francesco Sforza, Filarete e 'Ospedale Maggio-
re di Milano, in Architettura e identita locali, a cura di L. Cor-
rain, F.P. Di Teodoro, Firenze 2013, 1, pp. 393-404: 393 con
riferimento a L. BERTOLINI, Ancora su Alberti e Filarete. Per
la fortuna del De pictura in volgare, in Gli Antichi e i Moder-
ni. Studi in onore di Roberto Cardini, a cura di L. Bertolini, D.
Coppini, Firenze 2010, 1, pp. 125-166: 126-127 nota 6 e quin-
dia M. SsmoNETTA, Il Duca alla Dieta: Francesco Sforza e Pio
11, in Il sogno di Pio I e il viaggio da Roma a Mantova, atti del
convegno internazionale (Mantova 13-15 aprile 2000), a cura
di A. Calzona et al., Firenze 2003, pp. 247-285: 266.

0 Grrrry, Filarete e la chiesa degli eremiti di san Girolamo. ..
cit.

*1 SaaLMAN, Early Renaissance Architectural Theory... cit., p.
89.

32 Ivi, passim e HUBERT, In der Werkstatt Filaretes. .. cit., p.
312, che mette in relazione la stesura del trattato con il conte-
sto del cantiere tardo gotico del duomo di Milano. Anna Ma-
ria Finoli e Liliana Grassi (AVERLINO detto il FILARETE, Trat-
tato di architettura... cit.,1, pp. 232-233, nota 1) mettono inve-
ce in relazione il sistema proporzionale “a due quadri, a uno
e mezzo, a uno diamitro” suggerito da Filarete nel libro VIII
con una cultura di matrice implicitamente greco-classica.
# Libro IIL, £. 157 (1, p. 66).

* Un'interessante lettura di Filarete come “assimilatore” in
BELTRAMINT, Le illustrazioni del Trattato d’architettura. .. cit.,
p-40.
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Anche la ricchezza di riferimenti all’esperienza

diretta si ritrova altrove nella trattatistica, anco-
ra una volta nel De re aedificatoria® e negli scrit-
ti di Francesco di Giorgio®. Nel passaggio del
De re aedificatoria dedicato all'uso della calcina,
ad esempio, i riferimenti letterari si alternano a
considerazioni che dipendono dall’osservazio-
ne diretta, come viene esplicitamente sottoline-
ato: “da parte nostra abbiamo accertato...”; “del
pari, ho osservato che in Gallia”; “noi, per espe-
rienza diretta”; “ho notato quattro specie di gesso
presenti in Italia”*. In un ambito che esula dagli
scritti di architettura, il riferimento all’esperien-
za diretta & forte e insistito gia in epoca medieva-

le, nella descrizione dei fenomeni di fisica®. Nel

libro di Filarete, che puo essere quindi ricondot-
to ad una pitt ampia tradizione scritta, la prova
e l'osservazione diventano elementi centrali sui
quali poggia 'autorita del discorso — un aspetto
che, come vedremo, potrebbe essere messo in re-
lazione con I'apprezzamento, nell’ambiente del-
le corti italiane e in particolare di quella milane-
se, nei confronti di esperienza diretta e “practical
knowledge™*.

Proprio sull’osservazione e sull’esperienza, Fila-
rete basa alcune sue critiche a Vitruvio. Il rife-
rimento a Vitruvio” potrebbe essere considera-
to come uno degli elementi chiave della costru-
zione letteraria — nel dimostrare la sua familia-

ritd con il testo antico I'autore intende rafforza-



re uno status al quale ambisce e allude in diversi
punti della narrazione®. Il ricorso ad un approc-
cio che potremmo definire empirico, in un pas-
saggio di critica al De architectura, rende tuttavia

pitt complessa questa lettura:

Vetruvio dice come il bellico ¢ il mezzo della figu-
ra de 'uomo e che ¢ come dire il punto d’'uno sesto
che si giri intorno, fara uno circulo, e quello sara il
punto centrico e di qui fa nascere 'arco. EII'2 as-
sai buona ragione a confermare il nostro proposito
che tutte le misure / siano dirivate da 'uomo, ma a
me non pare, perd, che sia totalmente in mezzo®.

Le critiche a Vitruvio non sono rare nella trat-
tatistica. Vitruvio viene criticato per la “scabro-

N2

sitd” del linguaggio, per la discrepanza tra le in-
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formazioni riportate nel testo e ¢io che & dedu-
50

cibile dalle rovine’®, ma il commento di Fila-
rete, in questo contesto, sembra dipendere da
un approccio diverso, un’osservazione empiri-
ca, gia attestata in Ghiberti, e qui confortata da
una misurazione che finisce per intaccare il si-
stema proporzionale antropocentrico vitruviano.
Il trattato antico, 'osservazione e lo studio empi-
rico della natura sono rivestiti, nello scritto di Fi-
larete, della stessa autoritd’!. In alcuni casi, co-
me questo, I'osservazione e la pratica prevalgono
sull'uso delle fonti.

Se la critica a Vitruvio ha gia un precedente nei
Commentari di Ghiberti, proprio su questo pun-
to”2, lo stesso atteggiamento empirico emerge

Fig. 4 AVERLINO DETTO IL FILARETE, Trattato di
architettura... cit. Adamo si protegge dalle intemperie
(BNCF, Magliabechiano 11.1.140, f. 4v; © Ministero per
i beni e le attivita culturali e per il turismo / Biblioteca
Nazionale Centrale di Firenze).

% Libro XIII, £. 94v (I, p. 362).

0 GUNTHER, Society in Filarete’s Libro Architettonico... cit.,
pp. 60 e 63.

7R.A. GoLDTHWAITE (The Building of Renaissance Florence.
An Economic and Social History, Baltimore-London 1980, p.
21) fa notare come i sistemi di scolo descritti da Filarete fosse-
ro in uso nella Firenze contemporanea.

8 SaALMAN, Early Renaissance Architectural Theory... cit.

* Sivedano il passaggio sui marmi nel libro 111, ff. 16v-17r (I,
p- 71, p. 74) e nel libro IX, £. 67r (I, p. 256) quello su “una cer-
ta pasta di calcina” osservata nel Colosseo. Filarete descrive in
Lazio, tra I'altro, la ferriera a Grottaferrata, libro XVI, f. 127y
(I1, p. 478).

0 Libro VIIL £. 60r (I, p. 231).

# Sull'argomento sono decisivi gli studi di Pier Nicola Paglia-
ra. Di recente si veda P.N. PAGLIARA, Lesperienza costrutti-
va nel De re aedificatoria di Leon Battista Alberti, in Building
Techniques in Architectural Treatises: Construction Practices
versus Technical Writings, éd. C. Cardamone, P. Martens,
“Aedificare. Revue internationale d’histoire de la construc-
tion”, 2017, 2, pp. 37-65. Maria Beltramini ha sottolineato co-
me I'impulso alla redazione del trattato possa provenire pro-
prio da Alberti: BELTRAMINI, Questioni di stile?... cit., p. 393.
Siveda BERTOLINT, Ancora su Alberti e Filarete. .. cit., per la
conoscenza degli altri scritti albertiani, oltre al De re aedifica-
toria, da parte di Filarete.

2 Cfr. PAGLIARA, Lesperienza costruttiva. . cit., soprattutto p.
41 dove viene messa in evidenza “la preminenza dell’ osserva-
zione e della verifica diretta rispetto alle fonti scritte” nelle pa-
gine dedicate ai legnami.

P Long, Openness... cit., pp. 134-137 e Eap., Artisan/Practi-
tioners... cit., pp. 41-47; si veda anche il contributo di Sophie
Elaine Wolf (Francesco di Giorgio on Mechanics: A Quattro-
cento Lesson on the Transmission of Knowledge) in questo vo-
lume.

#L.B. ALBERTI, [architettura. De re aedificatoria, a cura di P.
Portoghesi, G. Orlandi, Milano 1966, 1, pp. 152 ¢ 154.

¥ Ringrazio Ivano Dal Prete per i preziosi suggerimenti che
hanno permesso di meglio contestualizzare il trattato di Fi-
larete all'interno di un’ampia tradizione di scritti tecnici in
volgare. Un esempio precoce di “artisanal epistemology” &
La composizione del mondo colle sue cascioni di Restoro d’A-
rezzo (1282), pittore e orafo: cfr. I. DAL PRETE, The Ruins of
the Earth. Learned Meteorology and Artisan Expertise in Fif-
teenth-Century Italian Landscapes, “Nuncius”, 33, 2018, pp.
415-441. Nello stesso articolo Dal Prete ricorda che Leon Bat-
tista Alberti ¢ autore della prima descrizione nota in letteratu-
ra degli strati geologici (ivi, p. 430, con riferimento a ALBERTI,
Larchitettura... cit., p. 178). Una separazione netta tra i diffe-
renti ambiti della scienza, ancora nel Quattrocento e all'ini-
zio del Cinquecento, non riproduce la situazione reale. Per
gli studi di geologia di Leonardo da Vinci, cfr. ivi, pp. 432441
con ampia bibliografia precedente.

4 Per il caso della corte milanese si rimanda a M. MESERVE,
Nestor Denied: Francesco Filelfo’s Advice to Princes on the
Crusade against the Turks, “Osiris”, XXV, 2010, 1, pp. 47-65.
¥ Per la forte presenza di Vitruvio, la cui lettura ¢ mediata da-
gli umanisti milanesi, si vedano LaNG, Sforzinda, Filarete and
Filelfo... cit;; BELTRAMIN, Le illustrazioni. .. cit., p. 27; LoNg,
Artisan/Practitioners... cit., pp. 73-80.

* Filarete vince la veste del signore con la scommessa di ter-
minare la costruzione delle torri in due giorni, libro V, ff.
31v-32r (I, pp. 126-127); & invitato ripetutamente a desinare
alla tavola del signore, libro IV, f. 28y (I, p. 116), libro V, f.
31v (I, p. 126: “a’ pie della sua tavola”); libro VI, ff. 44v-45r
(I, p. 174: “in una tavola non troppo di lunga da la sua”). Ele-
menti interessanti sul contesto e sul valore del libro di Filare-
te nel processo di definizione della professione di architetto in
E. MERRILL, The Professione di Architetto in Renaissance It-
aly, “Journal of the Society of Architectural Historians”, LXX-
VI, 2017, 1, pp. 13-35, in particolare pp. 21-23.
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# Libro I, ff. 3y-4r (1, p. 20). I riferimento ¢ al De architectu-
ra, 111, 1, 3 (ViTRUVIO, De architectura... cit., I, pp. 238-239).
U ALBERTI, L'architettura... cit., II, p. XXX. Per uno studio
della questione, in un periodo tuttavia successivo, si riman-
da a Antonio da Sangallo the Younger and the Making of the
Ionic Capital, in Building Techniques in Architectural Treati-
ses... cit., pp. 95-117.

*HMT commento di Filarete conferma quindi un’ipotesi di stu-
dio di Long, Artisan/Practitioners. .. cit., p. 8: la tradizione vi-
truviana offra un terreno comune a artigiani e accademici per
I'analisi empirica di questioni costruttive cruciali, in questo
caso questioni proporzionali.

*2 Su questo punto si veda Liliana Grassi, AVERLINO detto il F1-
LARETE, Trattato di architettura. .. cit., I, pp. 20-21, nota 2 con
riferimento a L. GHIBERTI, [ commentari, a cura di O. Mo-
risani, Napoli 1947, p. 214. Per la trascrizione del passaggio,
Der dritte Kommentar Lorenzo Ghibertis, herausgegeben von
K. Bergdolt, Weinheim 1988, p. 562: “Ancora non mi pare del
centro sia el bellico, parmi debba essere dove & ‘1 membro ge-
nitale et doue €’ nasce ouero ou’e la inforcatura umana. Anco-
ra mi pare el suo centro non possa in altro luogo poter porsi al-
tro che in detto luogo”. Come fa notare Bergdolt, in un prece-
dente passaggio (ivi, p. 552) Ghiberti riprende invece la tradi-
zione vitruviana: “Ancora il meco centro del corpo dell'uomo
naturalmente ¢ 'umbilico sendo el punto della sexta, intorno
fara il cierchio toccante lamano lo meco dito d’essa e ancora e
piedi uedesi d’essa statua essere tanto I'alteca quanto la large-
ca, toccando sempre la stremita del cierchio”.

» Libro L f. 4y (I, p. 24), il corsivo & mio. 11 passaggio ¢ com-
mentato in J. RyYKWERT, La casa di Adamo in Paradiso, Mila-
no 1991, p. 139.

** Sull’atteggiamento empirico si veda nota 4. In questo pas-
saggio Filarete, riprendendo una credenza apparentemen-
te gia diffusa all’epoca in cui scrive, propone il diluvio come
un discrimine, come evento che segna un termine per il cli-
ma edenico attestato dalla Genesi (“alcuno dice che innanzi
a diluvio non pioveva”), credenza che ha il vantaggio di con-
ciliare le leggi di fisica terrestre dedotte dall’osservazione con
quelle che dipendono invece dalla lettura della Genesi. Sino-
ti che Filarete non mette qui in discussione il fenomeno di un
diluvio universale, come invece avviene nelle universita gia
in epoca medievale. Sulla questione: I. DAL PreTE, Climate
and Meteorology: From Aristotelian Natural Philosophy to the
Eighteenth Century, in Encyclopedia of Early Modern Philos-
ophy and the Sciences, edited by D. Jalobeanu, C.T. Wolfe,
Cham 2019, pp. 1-8; K.A. VOGEL, Sphacra terrae - das mit-
telalterliche Bild der Erde und die kosmographische Revolu-
tion, Dissertation zur Erlangung des Doktorgrades, Universi-
tit Gottingen 1995.

* Libro XIII, £. 957 (I, p. 363), il corsivo & mio. I passaggio pro-
segue riportando I'esperienza avuta sul cantiere del duomo
di Bergamo. Non si tratta di considerazioni originali (per I'u-
so del lcgno di rovere si veda ALBERTL, L architettura. .. cit., I,
p- 120). E significativo tuttavia 'accento posto sull’esperien-
za personale che conferma quanto acquisito anche per via let-
teraria.

* Libro XIIL, £. 997 (I, p. 378): “Ma quanto non fusse stato, pu-
re vi sarebbe andata, perché tanto sale 'acqua quanto discen-
de”. Si tratta dell’approvvigionamento d’acqua per la fortezza
di Plusiapolis. Sarebbe auspicabile un confronto su questioni
di ingegneria idraulica con quanto osservato da Mariano Tac-
cola: cfr. M. Taccora, Liber tertius de ingeneis ac edifitiis non
usitatis, Milano 1969, pp. 137-138.

" LONG, Artisan/Practitioners. .. cit., pp. 31-37.

* Libro L ff. 17v-18r (I, p. 76).

* Libro I1L, £. 187 (I, p. 77).

% SmrtH (The Body of the Artisan. .. cit., pp. 59-93) dedica un
capitolo all“artisanal epistemology” in un contesto fiammin-
go e germanico. Secondo Pamela Smith in questo ambien-
te gli artigiani “articulated ideas about the pursuit of natural
knowledge — an epistemology” (ivi, p. 59).
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con nettezza ancora maggiore in un passaggio
dell’architettonico libro in cui stavolta, nel tratta-
re dell’origine dell’architettura, Filarete si trova a
discutere la tradizione del diluvio universale. La
questione ¢ se piovesse prima del diluvio, se Ada-
mo avesse necessita di proteggersi dalle intempe-

rie e fosse quindi il primo costruttore (fig. 4):

Si come costretto dalla necessita per vivere il
mangiare, cosi I'abitare era mestiero per difender-
si da’ mali tempie dall’acque. Alcuno dice che in-
nanzi a diluvio non pioveva, io credo pur di si: se
la terra doveva producere i frutti, bisognava che

piovesse®.

Filarete aggiunge alla discussione del fenomeno
una nota basata sull’osservazione empirica (“se
la terra doveva producere i frutti, bisognava che
piovesse”), secondo un atteggiamento probabil-
mente consueto nell’ambito degli artigiani suoi
contemporanei, ed & ormai assodato che sia pro-
prio questo atteggiamento empirico a fornire i
presupposti per il metodo scientifico che si deli-
neer nei decenni successivi*.

La rilevanza della riflessione e dell’osservazione
autonome emerge anche in altri ambiti-la co-
struzione dei ponti, la scelta dei legni per la co-
struzione delle fondazioni — in cui Filarete pur
riprendendo una tradizione consolidata nella
letteratura, non manca di sottolineare ripetuta-

mente il valore della propria esperienza:

[le tavole] io gli faro pure di rovore, perché di que-
sto n’ho veduto la sperienza, ché ho veduto di quel-
lo essere stato tempo infinito sotto 'acqua essere
divenuto nero come carbone, essere pitt duro mil-
le volte che se fusse stato fuori dell’acqua o sopra
terra®.

I¥ lo stesso atteggiamento che spinge Filarete a
generalizzare, in un passaggio sulla costruzione
di Plusiapolis, alcune osservazioni di fisica idrau-
lica®, e, in un ulteriore punto, a fare riferimento
a una pratica che potremmo definire sperimen-

tale —non del tutto estranea a una cultura artigia-

nale anche in epoca premoderna®. Si tratta del-
la descrizione di due colonne in pietra dura fi-
ne che Filarete vede nell’Aracoeli. La questione
che Filarete discute & se queste pietre siano natu-
rali o artefatti — un argomento che apre uno scor-
cio sulla cultura empirica artigianale all'interno

della quale il trattato & prodotto:

Vogliono alcuni ch’elle sieno misture fatte artifi-
cialmente, il che par quasi mezzo verisimile per
quelle tali misture che appaiono in esse ¢’ varii co-
lori; per queste misture di colori dicono molti che
le facevano artificiosamente, come ho detto. Io ho
ben veduto a Roma molti che paiono proprio mi-
sture, e massime due colonne / che sono in Ara-
celi, che ¢’ dentro molte e varie ragioni di colo-
1l e pezzi assai grandi che paiono proprio fatti ma-
nualmente. Ma non & per cid, perché io n’ho fatto
pruova e messole al fuoco, al quale sono molto du-
re e per un aspro fuoco si vetrificano, si che se fusse
mistura, non farebbe quella resistenza e non vetrifi-
cherebbe, per la qual cosa io non lo credo, perché
non ¢ verisimile*®.

Il passaggio prosegue sottolineando ulteriormen-

te e con vigore il valore attribuito alla prova di-

retta:
Credo bene si possa fare mistura con calcina e con
pietre ¢ altre cose che sono durissime, perché n’ho
provate alcune le quali, quando accadra, le potrai

vedere e imparare, perché, come dico, I'ho prova-
te, e son durabili e fortissime®.

L’accento posto sull’esperienza, cosi come una
continua riflessione che emerge dal trattato sul
valore di questa, sono uno straordinario docu-
mento di quella che ¢ stata definita “artisanal
epistemology”, e che possiamo ipotizzare carat-
terizzi la cultura artigianale fiorentina gia dai se-

coli precedenti®.

Riflessioni epistemologiche

Il valore epistemologico dell’osservazione diret-
ta, della “sperienza”, della presenza sul cantiere,
viene sottolineato esplicitamente in diversi pun-

ti. Il trattato & caratterizzato infatti da una rifles-



sione ininterrotta sulla “scienzia di grande intel-
letto” che & I'architettura, “che non sanza gran-
de studio si acquista™. Si tratta di incidentali ma
cruciali osservazioni che lasciano emergere una
riflessione coerente sulla validita e la rilevanza
degli strumenti — scrittura, disegno, osservazio-
ne diretta — per la correttezza e I'affidabilita del-
la trasmissione delle conoscenze tecniche e sul
valore della scrittura come veicolo di questa tra-
smissione®.

Alla scrittura viene attribuito un ruolo ben pre-
ciso ma secondario nella trasmissione delle co-
noscenze costruttive. Non solo opera letteraria,
la scrittura viene presentata nella narrazione in-
nanzitutto come uno strumento indispensabile
di supporto alla memoria, una funzione che del
resto condivide con il disegno. Nel libro VI ¢ il si-
gnore che interviene direttamente nella proget-

tazione della rocca, e sirivolge a Filarete:

Truovami un paio di seste o due ¢ una riga, ché
te lo voglio disegnare in su un foglio tutto il fon-
damento, e poi seguiterai secondo ti dird; e truo-
va uno libro, e scriverrai tutte queste cose, misure
e modi ch’io ti dird, a cio che se pure tuscisse di
mente, che tu possa ricorre alla scrittura del libro
per riavella. ‘Ecco le seste, il libro ¢ la riga’. Fa’ ri-
cordo, adunque, in questo sesto libro di queste det-
te misure in questa forma®.

Il concetto viene ripreso alla lettera solo alcune
pagine dopo, ed & sempre il signore ad insiste-
re sul valore mnemonico della scrittura: “Scri-
vi, accio che quando t'uscisse di mente, tu abbia
da poterla riavere”*. Nel libro VII, I'argomento
viene nuovamente affrontato quando Galeazzo
Maria Sforza passa nella bottega di Filarete per
imparare il disegno®. Ledificio a cui Filarete sta
lavorando “saria difficile a tenere a mente se non
si scrivesse”®. Nella finzione letteraria, tuttavia,
¢ il figlio del signore che intraprende la scrittu-
ra materiale del libro VII, non soltanto perché
“vulunteroso” ma soprattutto perché “veloce”®”

— pitt veloce, possiamo supporre, dell’artigiano
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769 & quindi una del-

che detta®. “Far[...] ricordo
le funzioni principali della scrittura come emer-
ge dal trattato, supporto indispensabile per la tra-
smissione di argomenti scabrosi che devono esse-
re letti, studiati e memorizzati”.

Filarete si dimostra tuttavia scettico sulle effet-
tive potenzialita della scrittura per la trasmissio-
ne di un sapere tecnico’’. L'inadeguatezza del-
la scrittura nella trasmissione dettagliata delle
conoscenze tecniche cresce con la complessi-
ta di queste conoscenze, come nel caso del for-
no per la colatura dei metalli descritto nel libro
XVI, “il quale & in uno modo fatto che male a
parole si pud dare a ‘ntendere, neanche per di-
segno non bene in tutto si pud intendere, pure
il meglio si potra e che saperrd vi diro, e con di-
segno tanto che quanto sara possibile il chiarire-
mo” (fig. 5)7.

Nonostante alcune esitazioni, alcune elusioni
nella trascrizione di informazioni tecniche pos-
sano in parte essere chiarite da una considera-
zione generale sul “non detto” che apre il libro
1172, lo scetticismo di Filarete nei confronti della
scrittura non ¢ completamente riconducibile a
questo unico punto. La riflessione sulla scrittura
costituisce un vero e proprio filo conduttore del
trattato che riemerge ad esempio nella descrizio-
ne del monastero benedettino, nel libro XI7, ¢,
alcuni fogli dopo, in quella dell’ospedale di Sfor-
zinda, a proposito del quale “tutto non si puo di-
re come a vedere coll'occhio™”. La scrittura non
coglic i dettagli, & lenta ¢ tortuosa nell’ekphrasis,
nella descrizione degli ornamenti, dei particola-
1" e dello spazio”.

Questa “fatica” nella scrittura viene solo parzial-
mente alleviata dalla possibilita di trasmettere le

informazioni attraverso il disegno.

E cosi per ordine si fara tutto, e ancora nel fare si
faranno meglio che per disegno non si pud mo-
strare, neanche a parole si possono dire queste
cose come quando si fanno, se colui che fa le sa
ordinare’.

o Libro XIII, £. 1007 (I, p. 381).

%2 Sull'argomento, pitt in dettaglio, si veda C. CARDAMONE,
Alcune note sulla scrittura di tecnica nel Trattato di architet-
tura di Antonio Averlino, Materia, Struttura e Filologia. Nuo-
vi contributi sull’Architettura del Rinascimento, atti del conve-
gno internazionale in onore di Pier Nicola Pagliara (Roma,
23 aprile 2018), a cura di F. Benelli, in corso di stampa. Con-
siderazioni analoghe a quelle di Filarete nel De re aedificato-
ria, in apertura al V1 libro, ¢ possibile abbiano un valore prin-
cipalmente letterario. Siveda V. BIERMANN, L'introduzione al
VI libro e le virtutes dicendi retoriche, in Leon Battista Alberti
teorico delle arti e gli impegni civili del De re aedificatoria, atti
del convegno (Mantova, 17-19, 23-25 ottobre 2003), a cura di
A. Calzona et al., Firenze 2007, pp. 605-617.

 Libro VL £. 37y (I, p. 148). Sul passaggio in questione si ri-
manda a CokN, Il Trattato di Antonio Averlino, detto il Filare-
te... cit,, p. 237.

& Libro VI, £.39r (I, p. 153).

% Sul principe e la pratica del disegno si veda Carzona, Ludo-
vico Il Gonzaga... cit., soprattutto pp. 268-269.

5 Libro VII, £. 46v (I, p. 180). Sul valore della scrittura per “te-
nere a mente” procedimenti tecnici che iniziano a diventa-
re troppo complessi gia nella prima meta del Quattrocento:
LoNg, Openness... cit., pp. 117-118 e in generale il paragra-
fo sul German-language Writings on Gunpowder Artillery and
Machines, pp. 117-122. Sull'argomento si vedano anche M.
Carro, L'architettura dell’eta della stampa: oralita, scrittura,
libro stampato e riproduzione meccanica dell'immagine nella
storia delle teorie architettoniche, Milano 1998, pp. 29-31, 39-
44 ¢ Ip., Architecture. The Rise of Technical Design and the
Fall of Technical Memory in the Renaissance, in Memory and
Invention, edited by A.M. Busse Berger, M. Rossi, Florence
2009, pp. 23-36.

7 Libro VIL £. 46v (I, p. 180).
% In diversi passaggi I'ilarete esprime un certo imbarazzo nel
non padroneggiare a sufficienza il mezzo, ad esempio libro
XL £. 937 (I, p. 355): “Benché a me pur fusse fatica lo scrive-
re, pure per ubidire il Signore, mi missi a scrivere”.

% Libro VIL £. 547 (I, p. 209). La scrittura emerge dal trattato
anche come strumento per veicolare un’eredita culturale. 11
libro d’oro di Plusiapolis ¢ infatti lasciato ai posteri “accio che
possino avere notizia delle nostre cose” (libro XIV, f. 1057; 1,
p- 398).

0 Libro VIL, £. 47r (I, pp. 181-182): “lo vel diro e dirovi come
io ho fatto, ma metterete ben mente a scrivere, pcrché sono
queste cose dell’edificare molto scabrose per loro medesime,
e questo ¢ per tanti variati modi e nomi delle cose le quali s'a-
doprano, ma io mi sforzerd quanto sara possibile dirle chiare”.
' All'epoca in cui Filarete scrive, ¢ ancora aperta la questio-
ne sul tipo di informazione meglio veicolabile attraverso la
scrittura o attraverso il disegno. Nel trattato, a causa delle mo-
dalita di riproduzione manoscritta, la quasi totalita delle in-
dicazioni dimensionali passa attraverso il testo e non il dise-
gno: BELTRAMINI, Le illustrazioni. .. cit., p. 25. Per un conte-
sto, CARPO, L'architettura nell’eta della stampa. .. cit., in par-
ticolare p. 141 per il caso del trattato di Filarete. La questio-
ne pitt generale riguarda I'utilita e le potenzialita di uno stru-
mento nuovo per l'architetto. Questo aspetto ¢ stato discusso
da Francesco Benelli in occasione del convegno Building Te-
chniques and Writings on Architecture between Italy, France
and the Low Countries. .. cit.

72 Libro XVI, £. 127r (11, pp. 475-476). In diversi punti Filarete
insiste sull“apertura” e sulla chiarezza della sua scrittura: ad
esempio libro VIL, £.47r (I, p. 182); libro XV, f. 1217 (I, p. 452)
aproposito delle cose “oscure”. La non trasmissibilita di un sa-
pere tecnico attraverso la scrittura non dipende quindi dalla
difesa di un segreto tecnologico, vedi nota 16.

7 Libro 111 f. 14v (I, p. 65): “Benché io so che queste son cose
che non bisognano troppo insegnare, perché sono cose grosse
¢ sono tanto usate che so che le sapete molto bene”.

* Qui Filarete sottolinea che “né per disegno, neanche a
parole si pud cosi espricare né dimostrare come quando si
mura”: libro XL, £. 78v (I, p. 298).

7 Libro XL, £. 81r (I, p. 310).

70 Libro XL, £. 82y (I, p. 317).

7 Dopo una lunga descrizione degli interni dell’ospedale di
Milano, nel libro XI, £. 837 (I, p. 319), Filarete conclude che
“molte cose ci feci, le quali sarebbe difficile a poterle discri-
vere, né darle a ‘ntendere chi coll’'occhio non vedesse ogni
cosa”.

" Libro X, f. 74v (I, p. 282).
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Fig. 5 AVERLINO DETTO IL FILARETE, Trattato di
architettura. .. cit. Officina e mantice per la lavorazione
del ferro (BNCF, Magliabechiano I1.1.140, f- 1271; ©
Ministero peri beni e le attivita culturali e per il turismo /
Biblioteca Nazionale Centrale di Firenze).

" Vedinota 83.

S LibroILL £ 14v (I, p. 64).

81 Soprattutto SAALMAN, Early Renaissance Architectural The-
ory... cit.

82 Sull’argomento: Carpo, L architettura nell’eta della stam-
pa...cit, p. 23. Linsufficienza della scrittura viene sottolinea-
ta nella captatio benevolentiae: “non ¢ infatti in quanto eccel-
so filosofo né in quanto eloquente retore né in quanto filolo-
go scaltrito nei piti raffinati metodi del suo sapere che mi so-
no sforzato di scrivere questo trattato, ma da architetto, quale
sono, fornito di una cultura di base”. Vitruvio, De architectu-
ra...cit, 1, p. 25.
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In diversi punti, Filarete esprime una presa d’at-
to. Il disegno rimane un’astrazione lontana dalla

concretezza dell’architettura costruita’™:

Credi ancora, quando noi edificheremo [Sforzin-
da], che con piti diligenza e piti cose assai noi fare-
mo che io non ti mostro nel disegno, in modo che
credo che molto pit ti piacera allora che non ti fa
adesso il disegno; perché io ancora ho questo per
uso: ch’io voglio sempre migliorare I'opera che la
mostra. Si che, se per questo disegno io non tavessi
cosi sadisfatto nell’animo, non dubitare che i risto-
rerd nel fare d’essa opera, ché voglio che ogni per-
sona la commendi sommamente, e maraviglisi del-
la bellezza di questi edificii e d’essa citta®.

La perizia tecnica non sembra veicolabile at-

traverso il disegno: la firmitas cosi strettamen-
te legata alla venustas in tutto I'architettonico li-
bro®! resta esclusa dalla rappresentazione grafi-
ca, sfugge alla trasmissione scritta del trattato — e
risulta trasmissibile soltanto attraverso I'osserva-
zione diretta.

Sono possibili diverse letture per la riflessione
di Filarete sul valore della scrittura. La prima &
principalmente letteraria: lo scetticismo di Fi-
larete potrebbe dipendere direttamente dal De
architectura, nel quale a pit riprese viene mes-

sa in evidenza la debolezza dell’ekphrasis e, con



intenti retorici, 'insufficienza della scrittura
dell’architetto®.

Questa interpretazione non sembra tuttavia
esaurire il significato delle considerazioni epi-
stemologiche di Filarete. Le tecniche di co-
struzione risultano ancora dal trattato legate al-
la particolare organizzazione del cantiere: non
solo il disegno e la parola non possono cogliere
la complessita della costruzione concreta ma &
la costruzione nella sua prassi corrente che si
sottrae alla scrittura e al disegno. I modi sono
ancora schematici e vengono sviluppati e detta-
gliati in fase di esecuzione®. Nell'ottica dell’or-
ganizzazione del cantiere di cui ¢ testimone Fi-
larete, I'edificare non ¢ del tutto controllabile
attraverso il disegno e la scrittura: implica solu-
zioni empiriche, un’adattabilita alle situazioni
contingenti che non possono essere fissate pre-
ventivamente su carta, ovvero “ancora nel fa-
re s’adatteranno meglio che con parole non si
pud dire”®.

Anche il signore concorda con Filarete sulla ne-
cessaria economia della descrizione scritta per
poi adattare un progetto schematico in fase di re-

alizzazione:

Questi simili edificii, Signore, ogni cosa che in esso
ard a essere non si pud dire a parole, ma quando si
faranno, allora i maestri e anche chi sara sopra a far
fare questi adatteranno ¢’ luoghi secondo ¢ biso-
gni. “Tu di’ vero. Basta, quando si faranno allora s’a-
datteranno tutte le cose secondo ¢’ loro bisogni’®.

C’¢ un’ultima considerazione sulle riflessioni
di Filarete. Queste potrebbero essere lette nel
contesto dell’apprezzamento per la conoscen-
za pratica documentato nelle corti italiane gia a
meta del Quattrocento. Filarete potrebbe segui-
re una strategia autopromozionale simile a quel-
la di Francesco Filelfo che, come emerge dalla
sua corrispondenza, si presenta come stratega e
topografo che ha conoscenza diretta e concreta
dell'impero d’oriente e della cultura ottomana,

oltre che come erudito grecista, con lo scopo di
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acquisire una posizione piu stabile proprio pres-
so la corte milanese®.

Tuttavia, ulteriori elementi mettono nuova-
mente in discussione una lettura esclusivamen-
te in chiave retorica del valore attribuito all’espe-
rienza nel trattato. La nettezza con la quale vie-
ne documentato il confronto tra due culture co-
struttive sembra rimandare piuttosto a situazioni
reali. La cultura di adattamenti empirici dell’ar-
chitetto® deve misurarsi alle differenti aspetta-
tive del signore, come ben risulta da un brano
del libro V. A Filarete viene chiesto di adattare
le sue spiegazioni, rinunciando alla sua termino-

logia tecnica e alle sue convinzioni consolidate:

Se a voi piace, la intenzion mia ¢ ad uno quadro’.
‘Dimmi pure quante braccia, [replica il signore]
non intendo quadro™.

Lo stesso impatto risulta da un passaggio del li-
bro XIII, in cui Filarete esprime “la fatica nello
scrivere” da superare “per ubidire il Signore”®.
Queste considerazioni sembrano confermare il
valore del trattato come fonte per la cultura co-
struttiva quattrocentesca; una simile lettura del
trattato puo permettere nuove acquisizioni in
ambiti come le dinamiche di committenza e gli
strumenti di trasmissione della conoscenza.

Questo, in conclusione, il contesto per uno stu-
dio delle informazioni tecnologiche nel libro.
Pur senza cercare di districare il nodo della por-
tata retorica dei passaggi tecnico-costruttivi, nel-
lo studio di queste informazioni sembra impre-
scindibile tenere in considerazione apporti che
provengano da differenti discipline: un’analisi
del genere letterario e una migliore sistemazio-
ne dell’architettonico libro all'interno della storia

della scienza e della tecnica.

% Ringrazio Maria Beltramini per aver attirato la mia atten-
zione sul Santo Spirito di Brunelleschi. Sul cantiere fioren-
tino, si veda F. QUINTERTIO, Note sul cantiere quattrocentesco:
le fabbriche tardo brunelleschiane, in Filippo Brunelleschi. La
sua opera e il suo tempo, atti del convegno internazionale (Fi-
renze, 16-22 ottobre 1977), Firenze 1980, I1, pp. 645-654; Ip.,
Note sul cantiere fiorentino del Quattrocento: l'orbita Miche-
lozziana, “Granducato”, 1978, 9, pp. 102-115; R. GARGIANT,
Principi e costruzione nell architettura italiana del Quattro-
cento, Roma-Bari 2003, con un capitolo dedicato a Filarete
(Parte quarta, I11: Costruire all'antica: Filarete a Milano, pp.
224-230).

5 Libro XVIL, £. 133y (II, p. 500).

% Libro X, £. 72v (1, p. 278). 1l passaggio viene ripreso quasi al-
la lettera nello stesso libro X, f. 74v (I, p. 282). Siveda anche li-
broIX, £. 58v (I, p. 225): “E ben sapete che nel fare si riadattera
ancora alcune cose meglio, secondo i propositi che accaggio-
no a pitt comodita e bellezza ... E poi, come ¢ detto, nel fare
vol e vostro padre potra agiugnere e minuire come a voi par-
12", Una simile prassi emerge anche in una lettera di Ludovi-
co Gonzaga del 10 febbraio 1455 (Archivio di Stato di Manto-
va, Archivio Gonzaga, busta 2885, libro 28, carta 4r) citata in
Cavrzona, Ludovico 11l Gonzaga. ... cit., pp. 269-270.

% La lunga vicenda del progetto di crociata per I'inverno
1464 ¢ analizzata in MESERVE, Nestor Denied. .. cit., soprat-
tutto p. 64 per il ruolo di topografo e stratega che Filelfo si at-
tribuisce nella sua corrispondenza. Margareth Meserve sotto-
linea in generale come “the valorisation of practical expertise
took hold very early in Italian political culture” (ivi, p. 51).
Per il legame tra Antonio Averlino e Francesco Filelfo, M.
BeLTRAMINI, Francesco Filelfo e il Filarete. Nuovi contributi
alla storia dell’amicizia fra il letterato e I'architetto della Mi-
lano sforzesca, “Annali della Scuola Normale Superiore di Pi-
sa, Classe di Lettere e Filosofia. Quaderni”, IVs., 1996, 1-2,
pp. 119-125.

7 SAALMAN, Early Renaissance Architectural Theory. .. cit., pp.
9193 e 101.

% Libro V, £. 33r (I, p. 131).

% Libro XIIL, f. 93r (I, p. 355) in cui Galeazzo Maria chiede
ad Antonio Averlino di scrivere una lettera per il padre, per-
ché I'architetto ha avuto esperienza diretta e ha “veduto” la
valle del fiume Indo: “[la lettera] non la voglio far fare ad al-
tri, io voglio che la scrivi tu: perché tu hai veduto, tu saprai
meglio narrare la cosa in che modo sta. I, come Iarai fatta
mosterra'mela e poi la manderemo, si che fa’ presto’. Benché
ame pur fusse fatica lo scrivere, pure per ubidire il Signore,
mi missi a scrivere”. Anche nelle pagine dedicate alla “sca-
brosa” astrazione del disegno in scala potrebbe essere ugual-
mente evidente il confronto con una cultura distante dal can-
tiere, dalla bottega e dalla pratica del disegno e il tentativo di
avvicinarsi ad essa: “E mi ti pare avere inteso, perché se tut-
te le misure dirivano da 'uomo secondo la sua forma, si ché,
fingendo 'vomo essere cosi piccolo, cosi poi sono le misure
che da lui si tolgono e cosi alle proporzioni si fa ¢’ disegni del-
li edifici che, benché questo disegno sia piccolo a vederlo noi
che siamo grandi, se gli uomini fussono picciolini come que-
sti, gli parra grande questo come a noi pare e sara quando sard
murato ¢ fornito; e tanti uomini stara in questo, tanti ne stara
in quello piccolo di quelli uomini piccoli”: libro VII, f. 47r

(Ip.182).
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Sophie Elaine Wolf

FRANCESCO DI GIORGIO ON MECHANICS:
A QUATTROCENTO LESSON ON
THE TRANSMISSION OF KNOWLEDGE

This article discusses the illustrations and descriptions of machines in the two main theoretical writings of Francesco di Giorgio, dating
from the 1480s and 1490s, respectively. First, the singular characteristics of the two writings are highlighted, enabling us to characterize
the earlier work as a “handbook” and the later one as a “treatise”. Then a small selection of machines is examined, with special regard
for the use of technical terminology in the volgare text and for the representational methods of the individual drawings. This offers new
insights into Francesco di Giorgio’s approach in representing three-dimensional machines in drawings and underscores his eminent role

among Quattrocento engineers. The article further contributes to our understanding of Quattrocento architectural theory by offering
English translations of all the volgare passages quoted.

The Sienese artist and architect Francesco di
Giorgio (1439-1501) left us two writings on ar-
chitecture and mechanics, dating respective-
ly from the 1480s and the 1490s'. Both are writ-
ten in the Tuscan volgare and exist only in man-
uscript form. The two works differ significantly
in content and form, but both treat architecture
in a broad sense, including fortification, civil and
religious architecture, and mechanics. I propose
to call the earlier writing a “handbook” and to
maintain the conventional term “treatise” for the
later one?. While the handbook deals with tech-
nical aspects in great detail — more than half of
it being devoted to engineering — and is strongly
orientated towards practice, the treatise focuses
much more on architecture and fortification and
appears to address more directly an erudite read-
ership. Both writings are characterized by their
extensive and didactic use of drawings, which
was not a feature of the few contemporary archi-
tectural writings of Alberti and Filarete. Only in
the much later conceived and, more important-
ly, printed books of the Cinquecento were illus-
trations used programmatically’. In this essay,
after describing the main characteristics of the
handbook and the treatise, I shall address a set
of mechanical devices and highlight Francesco’s
innovative method of communicating mechani-
cal-architectural knowledge*.

The handbook exists in the form of two manu-

scripts — the Saluzzianus 148 (Turin, Bibliote-

ca Reale) and the Ashburnham 361 (Florence,
Biblioteca Medicea Laurenziana) — which are
non-autograph copies, composed probably in
Francesco’s workshop®. They have no table of
contents, but one can divide the handbook into
chapters, each with different stylistic and rhetori-
cal characteristics®. The mechanical sections use
rhetorical and structural features from contem-
porary abacus and geometry manuals that had a
long tradition, going back to the twelfth centu-
ry. These include directly addressing the read-
er by employing the personal pronoun “tu”, the
frequent use of the formulas “Se (per altro mo-
do) [...] alzareffare [...] vorremo”, “(Similmen-
te) Faccisi” and “(Si) Anco [...] ordenare/fare”,
as well as connecting the phrases with the con-
junction “¢””. The structure — short paragraphs
and case-studies — also derives from these mod-
els®. Nevertheless, Francesco innovates the ap-
proach by strengthening the role of the image:
every single paragraph is associated with a spe-
cific drawing, while a linking system of numer-
als (Arabic or Roman), letters or symbols placed
at the end of the paragraph is implemented —
even if only partially’. However, the correct as-
sociation is clarified mostly by the layout as draw-
ings are usually placed next to the paragraph (in
the left or right margin). Traditionally, practical
manuals were illustrated, mainly with regard to
measuring methods, but not nearly with such

continuity and rigor as is done by Francesco.
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The treatise, preserved in the first part of the Co-
dex Magliabechianus II.1.141 (Florence, Bi-
blioteca Nazionale Centrale), shows greater co-
hesion in its organization, featuring a prologue
with a list of the individual trattati (chapters) and
a conclusion!!. Every chapter has a preface, but
the internal structure and layout of the individu-
al chapters varies depending on the topic. Fran-
cesco brings together all the mechanical topics
in the last chapter, where he proceeds from one
general question to the next, explaining each
with a small selection of illustrated solutions.
Compared to the handbook, the rhetoric of the
treatise is more sophisticated and concise, even
if Francesco maintains a certain simplicity in his
expressions. He again operates with case studies,
but these can also be used to infer more general
rules or be employed as a starting point to devel-
op similar devices. Francesco suggests in discuss-

ing the tirari (cranes)'%:

And with this I shall conclude the part on the lift-
ing machines for building because from [the exam-
ple of] these ones it is easy to compose others®.

Thus, the case studies are characterized as exam-
ples representing a much wider range of possible
machines'. Consequently, the treatise features
far fewer drawings than the handbook, and the
ones present are drawn on a bigger scale. Each
page of the mechanical section has its text writ-

ten in one single large column and is illustrat-
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Fig. 1 Portable mechanical device, from Codex
Ashburmham 361, f. 46r (in di Giorgio Martini,
Trattato di architettura. .. cit., f. 467).

*Twould like to thank Caterina Cardamone and Pieter Mar-
tens for the fruitful discussion that helped shape this article.
My contribution presents aspects of my doctoral thesis (tutor
Prof. Bruno Klein, TU Dresden) which is to be concluded
soon. One preliminary piece of information: the translations
given are meant to facilitate reading but are by no means lit-
eral translations of the complex fifteenth-century volgare. Ma-
jor additions to the original wording are evidenced in square
brackets, while in parentheses I repeat the original technical
term wherever it seems helpful. The original volgare text is
quoted in the footnotes and is based on Ashburnham 361 or
Magliabechanius I1.1.141, transcribed following the parame-
ters of I'. 1 GIorGI0 MARTINT, Trattati di architettura, ingeg-
neria e arte militare, a cura di C. Maltese, I-II, Milano 1967
(I vol).

! Francesco di Giorgio was trained in Siena where he worked
as artist and engineer (1460s); later he was employed at the
ducal court in Urbino by Federico da Montefeltro and then
Guidobaldo da Montefeltro, from 1475 to 1488; in the 1490s
he worked in Naples and Siena. See in general: France-
sco di Giorgio architetto, a cura di F.P. Fiore, M. Tafuri, Mi-
lano 1994. Maltese’s interpretation of the two writings as
two versions of a treatise entitled Trattato I and Trattato II is
now widely accepted, see 1 G10RGIO MARTINI, Trattati. ..
cit,, I, Introduzione. On their dating see also the well-argued
chronology in M. Mussint, Francesco di Giorgio e Vitruvio.
Le traduzioni del “De Architectura” nei codici Zichy, Spencer
129 e Magliabechiano I1.1.141, Firenze 2003, with extensive
discussion on previous critics.

?In this way I intend to distinguish the two writings more
clearly. The major differences between them have already
been stressed by P.O. LoNg, Picturing the Machine: Francesco
di Giorgio and Leonardo da Vinei in the 1490s, in Picturing
Machines 1400-1700, edited by W. Lefevre, Cambridge-Lon-
don 2004, pp. 117-142.

* Leon Battista Alberti’s De re aedificatoria was not illustrat-
ed. Filarete’s Trattato di architettura (1460s) does not illus-
trate systematically every object discussed, and his use of il-
lustrations as enhanced decoration reveals a different atti-
tude towards them. Tllustrated editions of Vitruvius from the
Cinquecento are those of Fra Giocondo, Cesare Cesariano,
and later Daniele Barbaro. Thereafter, Sebastiano Serlio em-
ploys illustrations more systematically. For an introduction,
see Paper Palaces. The Rise of the Renaissance Architectural
Treatise, edited by V. Hart, P. Hicks, Yale 1998; A. PayNE, The
Architectural Treatise in the Italian Renaissance: Architectural
Invention, Ornament, and Literary Culture, Cambridge 1999.
On the impact of printing, see M. CaARPO, Architecture in the
Age of Printing: Orality, Writing, Typography, and Printed Im-
ages in the History of Architectural Theory, Cambridge 2001.
All give a quite general outline of the architectural treatise’s
genre’.

*The descriptions here discussed are to be found in the chap-
ters (as Maltese divides them): “Geometria [...]"; “Leve di
ruote ¢ mulini; sorgenti [...]"; “Modi per elevare e condurre
acqua [...]”, see DI GIORGIO MARTINI, Trattati. .. cit., 1.

> Thus, they were under his direct control. See also M. MussI-
N1, La trattatistica di Francesco di Giorgio: un problema critico
aperto, in Francesco di Giorgio architetto... cit., pp. 378-399,
who suggested (p. 379) that the two manuscripts were pro-
duced in the workshop, a hypothesis which I strongly support.
In the same article Mussini explains the dating of Codex Ash-
burnham 361 to ca. 1480-1482 and of Codex Saluzzianus 148
to ca. 1482-1486 (pp. 380, 382).

®The division in chapters is not explicitly given but can be
induced from the content. When revising Maltese’s division,
the handbook can appear more concise and systematic, but
the chapters still show different characteristics. In my opinion
the handbook is closely connected to Francesco’s training and
looks like a collection of separate writings rather than a com-
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ed with up to three drawings placed in the broad
margins or directly above the text column. In
connecting the two elements, the linking system
is applied, even though there is no real need for
it, since little or no confusion might arise in the
pairing. Overall, I consider the drawings in both
writings as real protagonists alongside the text,
rather than just embellishment.

In the handbook, Francesco rarely explains the
function of the drawing explicitly, so it may be
useful to consider the passage where he laments

the inadequacy of the word":

As difficult as it may seem to demonstrate every-
thing through drawings, it is equally impossible
to express all things by words. That is because in
the things there are so many varied elements to be
found, fragmented and opposed to one another.
Therefore, it is necessary to make models of almost
every single object. Considering that to the mind
of the architect, many things seem so easy that he
is certain to be able to realize them, one learns that
when realizing them one might find many defi-
ciencies which are only corrected with difficulty.
For my part, not confiding in myself, [ have exper-
imented a good share of all the inventions which
are to be shown here'.

As judging neither the drawing nor the word
alone would be sufficient to explain complex de-
vices, Francesco stresses the necessity of the mod-
el (modello), by which he clearly means three-di-
mensional models. Furthermore, he states that
he used models for experiments, which may al-
low conclusions about the functionality of the
device when built full-scale.

Highly suitable for testing out the applicability of
his own ideas and concepts, the model is also the
most efficient instrument for communicating
ideas. The frequent references to spirienza (ex-
perience), spirimento (experiment), and similar
processes stress the importance Francesco attrib-
utes to experiment and autoptic observation'’.
This aspect is strengthened further in the intro-

duction to the mechanical section of the treatise,

where he elucidates his unwillingness to make
his inventions public:
because I have elaborated all of them with great dif-
ficulties, neglecting my own subsistence. There-
fore, it does not seem appropriate to me that these

should be made public and thereby be annihilated
the invention, as the secret is in the detail.

He also states having demonstrated the own-
ership of inventions occasionally by explain-
ing them in person'®. Given the paramount im-
portance of experimentation through models,
Francesco must have asked himself how to incor-
porate the proofs into his writings. Drawing prob-
ably seemed a suitable solution, even if France-
sco was conscious of the limitations of drawing
in expressing three-dimensionality and could
not consider it a perfect equivalent to a model.
However, reflecting on the differences between
two-dimensional drawings and three-dimen-
sional models, Francesco establishes the lim-
its within which a drawing may be used to ful-
fill (partially) the function of a model. The draw-
ing becomes a visual proof of the functionality
of the device, as is shown by frequently recur-
ring expressions like “as the illustration demon-
strates” and similar phrases!. In both the hand-
book and the treatise, the interplay of description
and drawing of specific devices was necessary
to demonstrate the accuracy of his inventions.
In the treatise, drawing is additionally dignified
as the main tool of the architect: sight being the
most noble of all senses — Francesco here takes
his argument from Aristotle — the use of draw-
ings acquires a humanistic and philosophical
meaning®. The main function does not change,
but, thanks to this theoretical enhancement, the
drawing becomes more apt to transmit his ideas
to the erudite strata of society. Because of its ver-
satility and dignity, drawing is welcomed among
every group of architectural enthusiasts.

I shall now compare handbook and treatise by

looking at four mechanical devices that are dis-



cussed and illustrated in both writings®'. The cat-

alogs of machines are not identical: in the hand-
book, the section on winches alone presents thir-
ty different machines?; the treatise instead fea-
tures only twenty-one mechanical devices in to-
tal, twelve of them related to the construction
process. Thus, it turns mechanics into an an-
cillary discipline for architecture and building
practice?.

The first device is a rope winch described in the
handbook as follows:

Another [example:] one should build a frame of
timber with a horizontal rod (traversato fuso) on
which the spur gear (dentata ruota) of six feet goes,
which is moved by the lantern gear (rullato roc-
chetto) [mounted] on the vertical rod. This [rod]
is positioned in equilibrium (bilicato) on the screw
(vite) where the draught animal turns the capstan
bars. On the rod above the spur gear is a lantern
gear (rullato rocchetto) two feet in diameter which
connects with the teeth of the spur gear (dentata
ruota). The latter moves the drum (curba) mount-
ed on the same rod as the spur gear. The spur gear
(dentata ruota) has a diameter of five feet and the
drum of two feet. This is shown in figure V. The

teeth are to be made of iron and likewise the shafts
(fusi) of the lantern gears (rulli) of strong wood.
The shafts of the lantern gear (rochetto) should be
made quite pyramidal in shape because thereby
they engage more easily?.
The armadura is part of nearly every mechani-
cal device, but is usually called telaio or castel-
l0%; here Francesco additionally specifies it to
be made of timber. Furthermore, he indicates
the source of power, the bestia (draught ani-
mal). He gives indications on the measurements
— for the dentata ruota (spur gear) and rocchet-
to (cage gear) — and on the material, specifying
ferro (iron) for the denti (teeth) of the gearwheel
and forte legno (resilient timber) for the roll.
Thus, Francesco furnishes a thorough descrip-
tion of the instrument. The illustration (fig. 2)
(the draught animal is missing) allows for a dis-
cussion on a distinct feature of the drawing’s con-
vention?. The frame is depicted in axonomet-
ric projection, but this is contradicted by the bot-
tom view of the vertical rod, which thus appears
to intersect with the lower horizontal rod, mak-

ing any movement impossible. However, this
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Fig. 2 Mechanical device with rope, from Codex
Ashburnham 361, f. 44v (in di Giorgio Martini,
Trattato di architettura. .. cit., f. 44v).

pletely uniform book. I suggest that these two manuscripts
do not derive from a single model but were instead realized
by combining various sources. This would have been possi-
ble if they were indeed executed in Francesco’s workshop.
Without making an intermediate copy, he could have given
instructions to use directly the various writings he had com-
posed during his career, as well as those done ex novo for the
handbook. This would have shortened the whole process and
makes it easier to explain certain differences between the two
copies. It also explains the necessity of linking text and imag-
es, if we imagine Francesco writing a description of machine
drawings that already existed in a sketchbook. For further dis-
cussion, see my forthcoming doctoral thesis.

7 On representations of machines, see Picturing Machines
1400-1700, edited by W. Lefevre, Cambridge-London 2004
(including Pamela O. Long’s chapter on Francesco di Giorgio
and Leonardo da Vinci). Most useful are Prima di Leonardo.
Cultura delle macchine a Siena nel Rinascimento, catalogo
della mostra (Siena, 9 giugno-30 settembre 1991), a cura di P.
Galluzzi, Milano 1991 and P. Gavruzzt, Gli ingegneri del Ri-
nascimento da Brunelleschi a Leonardo da Vinei, catalogo del-
la mostra (Firenze, 22 giugno 1996-6 gennaio 1997), Firen-
ze 1996. Some aspects of practical mathematics in E. Urivr,
Scuole d’abaco e insegnamento della matematica, in 1l Rina-
scimento Italiano e I'Europa, V (Le scienze), a cura di A. Cle-
ricuzio, G. Ernst, Treviso 2008, pp. 403-420. On the manu-
al tradition, see S.K. VicTor, Practical Geometry in the High
Middle Ages. Artis cuiuslibet consummatio, and the Pratike
de geometrie, Philadelphia 1979; W. VAN Ecmon, Practical
Mathematics in the Italian Renaissance. A Catalog of Italian
Abacus Manuscripts and Printed Books to 1600, Supplemen-
to agli Atti dell'Istituto e Museo di Storia della Scienza, Firen-
ze 1981 (see p. 16 on codified structure). On drawings in man-
uals, see E. DE LAURENTIIS, 11 disegno geometrico nei trattati
del Quattrocento a Firenze, “Atti dell'Istituto Veneto di Scien-
ze, Lettere ed Arti”, CLIIL, 1994-1995, pp. 95-125.

% Galluzzi stresses the intimate connection between the
first treatise (our “handbook”) and the medieval tradition of
knowledge transfer in the bottega, see GaLruzzi, Gli ingegne-
ri... cit, p. 44.

?In the handbook’s manuscripts, the linking system is nearly
always applied; mostly the link is given in the text but missing
in the drawing. This might be due to erroneous copying, but
Francesco apparently did not correct these deficiencies. Only
one section of Ashburnham 361 applies the system as a whole:
f. 33r-35r, see F. b1 GIorRGI0 MARTINT, Trattato di architettura.
11 Codice Ashburnham 361 della Biblioteca Medicea Lauren-
ziana di Firenze, I-11, Firenze 1979. The corresponding sec-
tion in Saluzzianus 148 has no links in the drawings; further
discussion in my thesis.

1" Two things should be mentioned. The most important
is the handbook’s intimate relationship with the Codicet-
to (Codex Urb. Lat. 1797 of the Biblioteca Apostolica Vati-
cana, Rome), which is an autograph sketchbook of France-
sco, who used it up to atleast the second half of the 1470s, col-
lecting drawings from various sources, see MussINI, La trat-
tatistica... cit., pp. 379-380. The codex is online: https://digi.
vatlib.it/view/MSS_Urb.lat. 1757 (consulted 27 March 2019).
Secondly, the handbook’s section on geometry is closely rela-
ted to an anonymous “Irattato di geometria pratica” (edited
in ANONIMO FIORENTINO, Trattato di geometria pratica: dal
Codice L.IV.18 (sec. 15) della Biblioteca Comunale di Siena,
a cura di A. Simi, Siena 1993). A hint to this relation was gi-
ven in F. b1 GIORGIO MARTINI, La praticha di gieometria dal
Codice Ashburnham 361 della Biblioteca Medicea Laurenzia-
na di Firenze, a cura di G. Arrighi, Firenze, 1970, pp. 2-3. Af-
ter a detailed comparison of the two works, inspired by Arri-
ghi’s hint, I suggested in the original manuscript of this arti-
cle (2016) that the two works must have had a common mod-
el. Meanwhile, Angeliki Pollali claimed the close relationship
with the Codex L.IV.18 as her own discovery, though with-
out mentioning Arrighi’s suggestion, see A. PoLLALI, Design
Method and Mathematics in Francesco di Giorgio’s Trattati,
in Visual Culture and Mathematics in the Early Modern Pe-
riod, edited by I. Alexander-Skipnes, New York-London 2017,
pp- 32-51. Arrighi’s hint has been mostly overlooked, perhaps
because Galluzzi did not mention it when discussing geome-
try, see GaLruzzi, Gli ingegnieri. .. cit., p. 6.
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"""The treatise in Codex Magliabechianus I1.1.141 dates from
1496-1500 (MussinNI, La trattatistica... cit., pp. 386-388);
the additional translation of Vitruvius” Ten Books on Architec-
ture is probably earlier. See Mussini, Francesco di Giorgio. ..
cit., chapter 3. The Codex S.IV.4 (Siena, Biblioteca Comu-
nale degli Intronati), not discussed here, has hardly any draw-
ings and dates to 1496-1497 (MussINl, La trattatistica. .. cit.,
p- 385). None of them is autograph. Maltese thinks that the
fourth manuscript pertains to a different, earlier phase, see b1
GI0RGIO MARTINI, Trattati... cit., I, pp. XLVIII-LI, p. LVI.

12 Describing the argani (cranes), Francesco explains differ-
ent positions of a roller and relative advantages, see b1 GIOR-
GI10 MARTINT, Trattati. .. cit., II, p. 496. Francesco continuous-
ly employs the term argano, which translates as winch, as pars
pro toto to indicate the crane. Long thinks Francesco “sug-
gests that readers will be able to read about one kind of mill
[...] and then discover other types”, see LoNg, Picturing the
Machine... cit., p. 128. Her quotation (“delli latri simili da
li lettori possino essere trovati”) is contained only in Codex
S.IV.4 (see note 11), so I think it might serve only as confir-
mation of what is expressed in the Magliabechianus IL1.141.
Galluzzi, too, notes the treatise’s essentiality and presentation
of common principles: “Francesco veniva cosi distinguendosi
dalla tradizione consolidata nelle botteghe di affrontare ogni
questione tecnica e ogni dispositivo meccanico come un caso
asé stante”, P. GaLLuzzi, Macchine senesi: ricerca antiquaria,
spirito di innovazione e cultura del territorio, in Prima di Leo-
nardo... cit., p. 38.

*“E con questi & da por fine alla parte degli instrumenti per
tirare pesi per edificare, si perché (da) questi facilmente del-
1i altri si porrd componare”. In my transcriptions (here and
subsequently) I follow the exact wording of Magliabechianus
ILL1.141 in comparison with Maltese’s and following his stan-
dards of transcription, see b1 GIORGIO MARTINI, Trattati. ..
cit., I, p. 499.

1* Examples are introduced with: “In altro modo”, “Per altra
via”, etc. Maltese suggests the treatise had undergone stylis-
tic revision by a humanist, see b1 Gi1orG10 MarTiN, Tratta-
ti... cit,, I, pp. LI sg. On the streamlined content see Gallu-
zzi, quoted above (note 13); on concentrating the examples to
exemplify and safeguard one’s knowledge, see also Long, Pic-
turing the Machine. .. cit., p. 128 and pp. 130-131. Long redis-
cussed the two works in P.O. LoNG, Artisan/Practitioners and
the Rise of the New Sciences, 1400-1600, Corvallis 2011, es-
pecially pp. 41-47, stressing that the later work was much bet-
ter suited for an erudite readership, with which I fully agree.

! However, when quoting the architect’s abilities from Vitru-
vius, he explicitly mentions the paramount relevance of the
drawing: “I pertanto bisogna che in piti faculta isperto sia. In
prima in nelle descrezioni delle figure o dipenture como so-
no disegnatori [...] siccome detto, quanto el disegno neces-
sario sia in prima ¢ da vedere, senza el quale nissuna forma
comporre né edificar si pud”, b1 GIORGI0 MARTINI, Tratta-
ti...cit, I, p.37.

1 Also note that for Francesco the mental idea eventually re-
veals incompleteness and flaws once realized. “Ouantunque
difficil sia in disegno ogni cosa demostrare, neanco per scrittu-
ra in alcun modo molte cose spriemar non si puo, perché son
tante le varieta delle cose interrotte e opposite I'una all’altra
che a occupare si vengano, e perd necessario quasi di ciascu-
na cosa modello fare. Posto che molte cose all’animo dell’ar-
chitetto paia facile, e che riuscir li debba, che mettendolo in
effetto gran mancamenti in essi truova, in ne” quali con diffi-
culta reparar vi puo. lo per me delle invenzioni che qui de-
mostrate seranno, d’assai buona parte, in me non confidan-
do, spirienza ho veduta”. The statement introduces the levers
and mills, see b1 GIorGIO MARTINT, Trattati. .. cit., I, p. 142.
A partial translation in LoNg, Picturing the Machine... cit.,
pp. 122-125, inspired my translation of the sentence “Con-
sidering [....] difficulty”, though mine is more literal. About
one mill Francesco states that “meglio figurato che discrivar si
puo”, see DI GIORGIO MARTINL, Trattati... cit., I, p. 148.

7 Francesco mentions experiments also when writing on
pumps: “i pestrini [...] avendo spirimentato molte varie e no-
ve fantasie da potersi in molti luoghi esercitare con acqua o
senza” (D1 GIORGIO MARTINI, Trattati... cit., I, p. 142), and
states having studied singular aspects, see b1 GIORGIO MAR-
TINL, Trattati... cit., I, pp. 144-145, p. 169. In the treatise, he
writes about columns “le quali proporzioni io con gran dili-
genzia e non con piccola fatiga per sperienza ho trovato, visto
e misurato pit e piti volte, sicché [... | concludare la regola ge-
nerale, come el altre universali conclusioni da le sue particu-
lari riceve verita e notizia”, see b1 GIORGIO MARTINT, Tratta-
ti... cit, II, pp. 378.
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confusion is only in the eye of the beholder who

expects to see a “coherent” axonometric projec-
tion. Francesco offers instead a combination of
views: single parts follow a particular projective
logic to show key aspects adequately — Francesco
refers to the medieval tradition of flat representa-
tion — whilst integrating the whole into modern
projection for an overall representational logic.
By doing so, he reveals his consciousness about
the overall viewing habits tending towards in-

creased familiarity with linear perspective?’.

The same device is discussed in the treatise as

the fourth type of the argani (cranes)®:

Another way to make [such a machine] is to make a
rod thick one and a third feet and as long in height
asisnecessary. On top of it there is positioned a lan-
tern gear (rullato rocchetto) of two feetand at its bot-
tom end is a cube on a peg (stampa con la scaglia).
The lantern gear engages with a crown gear (ribec-
co per piano dentato) with a diameter of three feet,
which moves a rod one and a third feet thick with
at its end a lantern gear of two and a quarter feet in
diameter. The latter engages with the teeth of the



spur gear five feet in diameter and the drum of two
and a half feet in diameter, as is shown in the fig-
ure yy».

Here, the description features detailed measure-
ments without specifying the material. The illus-
tration (fig. 3) shows a new composition of the
device, in two separated spaces. The larger one
hosts the drum and the smaller one the capstan.
Once again, the draught animal is missing. The
changes attest to Francesco’s effort of revising not
only the selection of devices and their descrip-
tion but also the instruments themselves.

The second device to be discussed is found

among the hauling machines of the handbook:

One should make a frame and at its end a box.
In this box is the worm wheel (rocchetto) and the
worm (vite) moves the former; the latter can be
operated from above [the box] through the crank
(manovella). The diameter of the worm wheel is
two and a half feet and the moved rod is six feet
long. At the rod’s end, there is a worm which con-
nects with the spur rack (stile) below. The lat-
ter rests on connected rollers and is moved by the
worm. And the object you wish to move can be at-
tached to the spur rack (dentato stile) by chains
and links of iron (catene e rappe di ferro). This [ma-

chine] can also be changed between one place and

another. This is shown in figure XI*".

This short description furnishes only some meas-
urements and little information on materials.
However, from other descriptions, one may draw
some general assumptions: the frames can be as-
sumed to be made of timber — as recommend-
ed in a previously quoted description — and the
worms of iron, as indicated for another device?!.
Still, the reader does not get sufficient informa-
tion and the illustration (fig. 4) integrates it only
partially. For example, one infers that stile indi-
cates the (toothed) rack®. Some aspects remain
obscure, such as the proportion between the ma-
chine and the obelisk, which seems odd; the last
sentence, too, is equivocal. Francesco writes that

the device “can also be changed (peremutare)
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between one place and another”, which allows
two interpretations: either he intends the device
to be moved from one place to another, or he in-
tends it to be adapted to different circumstances.
Let us look at how the device is described in the

treatise to gain a better understanding®:

Make a rod made of iron three feet or two and a
half feet long and half a foot in diameter, where
there is the cube (stampe) of the lever or a frame
where the lever end may be inserted. This rod shall
have a worm one and a quarter feet thick which
connects with a worm wheel (rotetta dentata) with
a diameter of two and a half feet. The worm wheel
moves a horizontal rod (stile per piano), two-thirds
feet thick and seven feet long. At its head there is
a worm made of bronze one and a quarter feet in
diameter, which is positioned upon the rack (sca-
la dentata) which is half a foot thick and large and
seven feet long. Below this rack, there shall be roll-
ers made of bronze which run on rails covered in
iron (trave coverte di ferro). At the end of the rack,
there shall be attached (inpernare) links (chiavi)
made of iron which are linked together in such way
that one can remove one link after another as need-
ed, while the machine itself remains untouched.
The whole machine shall be enclosed in a frame of
wood (banconi o modelli di legno) and held togeth-
er by large iron belts. And because there are posi-
tioned the shafts it shall be easier to move [the ob-
ject], as shows the figure®*.

The description offers many details about mate-
rials and measurements, which might indicate
that Francesco, in the meantime, had realized
the relevance of these aspects for the device’s
functionality and for its explanation to non-prac-
titioners. In the illustration (fig. 5), one sees all
the details clearly. The most useful is the rep-
resentation of the rulletti di bronzo (small bronze
rollers) on which the toothed rack is moved back
and forth; also, the chiavi (links) which might
be added or taken away as necessary can be dis-
cerned as a connecting element. Strikingly, we
do not find any reference to the movability or

versatility of the device. Francesco instead de-

Fig. 3 Mechanical device with rope, from Codex
Magliabechianus I1.1.141, 92r (in di Giorgio
Martini, Trattati... cit., 11, tav. 319).

Fig. 4 Hauling machine, from Codex
Ashburnham 361, f. 451 (in di Giorgio Martini,
Trattato di architettura. .. cit., f. 457).

18 See 1 GIORGIO MARTINT, Trattati. .. cit., 11, p. 550: “pit vol-
te abbi firmato el proposito di non manifestare alcuna mia
macchina o instrumento, perché avendo quelli intesi con
grave mio incomodo, postponendo le necessita del vitto mio,
non mi pare conveniente di poi sono a luce mandata sia an-
nullata la invenzione, consistendo il secreto in piccola cosa.
Ma questo ancora saria piccola molestia quando una maggio-
re non seguisse, peroché facendosi li ignoranti ornati delle fa-
tighe delli altri, usurpando quelle che si gloriano quello che
non ¢ loro invenzione |...] ma quando le opare loro potes-
sero essare presenti a qualunque le ragioni mie leggesse, fa-
cilmente si mostraria le ragioni mie tutte essare vere, come
pitt volte nell’esamine alli astanti ho dimostrato”. On author-
ship, see P.O. LoNG, Openness, Secrecy, Authorship. Techni-
cal Arts and the Culture of Knowledge from Antiquity to the Re-
naissance, Baltimore-London 2001; LoNg, Picturing the Ma-
chine... cit., p. 128.

19%(Sic)come la figura manifesta/dimostra”, etc. Thus the de-
monstrative drawing always represents a specific device and
may refer to a model.

% In the treatise, Francesco discusses drawing in various parts;
for example, in the conclusion: “quelli che di questa mia ope-
retta desiderano consequire alcuno frutto, e questo ¢ che que-
sti tali s'ingegnino avere qualche intelligenzia del disegno,
perché senza quello non si pud bene intendare le composi-
zioni e parti dell’architettura”. See b1 GiorG10 MARTINI, Trat-
tati... cit., 11, p. 505. On vision as the most noble sense, see DI
G10RG10 MARTINI, Trattati. . cit., 11, p. 399.

! For the mechanical terminology, see E. Carcrini, Glossa-
rio dei termini tecnici nel Trattato I (Ms. Saluzziano 148) di
Francesco di Giorgio, in Prima di Leonardo. .. cit., pp. 452-470.
?2'The two handbook manuscripts show minor differences —
which in one instance are relevant to the discussion — but one
cannot establish a clear hierarchy regarding thoroughness or
richness of details in text and/or drawing. The drawings in
Ashburnham 361 often lack details, but sometimes they fea-
ture improvements that are absent in Saluzzianus 148. The
only consistency is that the Saluzzianus 148 drawings have
captions, which are missing in Ashburnham 361.

7 At the beginning, the first chapter reads: “Grandi pesi biso-
gna muovare da luogo ad luogo nello edificare dove senza in-
gegnio le forze poco vagliono, e similmente 'aqua a longa di-
stanzia et in gran quanli(ﬁ trarre, e non meno ¢ utile e neces-
sario in molti luoghi far mulini [...] pistrini a vento o senza
[...] adunque ¢ conveniente a perfezione dell’'opara ponere
forme delle comuni pit potenti e utili di ciascuna delle ditte
spezie de instrumenti”, see DI GIORGIO MARTINT, Trattati. ..
cit,, 11, p. 550 (apparato delle varianti). Subsequently France-
sco expresses his unwillingness to make his inventions pub-
lic (see note 18).

#*See Ashburnham 361, f. 44v/Saluzzianus 148, f. 50r. “An-
co faccisi un armadura di legname col traversato fuso dove la
dentata ruota di sei piei va, cacciata dal rullato rocchetto del
diritto stile sopra al mozzo della vite bilicato, dove la bestia el
timon guidando. E nello stil di sopra della dentata ruota un
rullato rocchetto in diamitro pie due, € in su denti della ruo-
ta che la curba guida che sopra a lo stile d’essa sara, in diami-
tro detta ruota piei cinque e la curba due. Siccome la figura V
manifesta. Sieno i detti denti di ferro, e simile el fuso de’ rulli
e rulli di forte legno fatti. £ quelli del rochetto sopra lo stil del
timone alquanto piramidali perché pit facilmente pigliando
lassa”, see b1 GIORGIO MARTINI, Trattati... cit,, I, p. 191. The
original text leaves some ambiguity regarding the material of
the shaft.

» For example p1 G1orRGIO MARTINT, Trattati... cit., I, pp.
190-191. Francesco recommended making lifting devices out
of timber: “le lieve de” grandi pesi non con canapi sono da fa-
re, ma un fortissimo castello di diritti traversi e ben legati le-
gni”, see DI GIORGIO MARTINI, Trattati. .. cit., I, p. 189.

% An earlier version of this device can be found in the Codi-
cetto, f. 166r.

27



Francesco di Giorgio on Mechanics: A Quattrocento Lesson on the Transmission of Knowledge Sophie Elaine Wolf

Fig. 5 Hauling machine, from Codex
Magliabechianus 11.1.141, 93r (in di Giorgio Martini,
Trattati... cit., 11, tav. 321).

Fig. 6 Portable mechanical device, from Codex
Saluzzianus 148, f. 52r (in di Giorgio Martini,
Trattati. .. cit., I, tav. 95).

7'The rotational view continued to be employed, e.g. in
Robertus Valturius’ De re militari. On axonometric repre-

sentation, see M. ScoLARI, Oblique Drawing. A History of

Anti-Perspective, Cambridge 2012 (Italian edition Il disegno
obliquo. Una storia dell antiprospettiva, Venezia 2005). On
the engineer’s representational method, see Prima di Leo-
nardo... cit.; Garruzzi, Gli ingegneri... cit., and D. LAMBE-
RINI, Machines in Perspective. Technical Drawings in Unpub-
lished Treatises and Notebooks of the Italian Renaissance, in
The Treatise of Perspective: Published and Unpublished, proce-
edings of the symposium (Washington, 7-8§ November 1997),
edited by L. Massey, New Haven-London 2003, pp. 212-234.
% See Magliabechianus IL1.141, f. 92r. “Pigliando principio
dalli argani ¢ da dichiarare alcuni modi per li quali con ra-
gione maggior peso e piti facilmente si porrd movare”, see DI
GI0RGIO MARTINY, Trattati... cit., 11, p. 495; again, the winch
(argano) serves to indicate the whole crane.

# “In altra forma si puo fare facendo uno stile grosso uno pie-
de e un terzo per diritto, di quella altezza che fusse di bisogno.
Nel sommo del quale sia uno rocchetto rullato di piedi due,
a piedi di questo stile sia la stampa con la scaglia. El rocchet-
to dia in uno ribecco per piano dentato, in diametro piedi tre,
dal quale si muova uno stile grosso piedi uno et uno terzo, al
sommo di questo sia uno rocchetto rullato in diametro piedi
due et uno quarto e per questo percuoti sopra li denti della ro-
ta di diametro piedi cinque, la curba d’essa due e mezzo, co-
me appare per la figura yy”, see b1 GIORGIO MARTINT, Tratta-
ti... cit, I, p. 497.

30 See Ashburnham 361, . 45r/Saluzzianus 148, f. 50v. “Facci-
si el telaio e la cassa a la sommita d’esso. In nella quale el roc-
chetto e la vite battendo sopr'esso, la qual di fuore le manuelle
operar si possino. El diamitro d’esso rocchetto pie due e mez-
20, el fuso longo piei sei, e nell’'ultimo fine d’esso la vite che
denti dello stile che sotto sopra rulli commesso sera girando
guidi. F con catene e rappe di ferro a quello che tirar vuoi a es-
so dentato stile attaccar si pud. E anco da luogo a luogo lo edi-
fizio peremutare, siccome la figura XI”, see b1 GIORGIO MAR-
TINI, Trattati. .. cit., 1, p. 192.

1 On the worm made of iron, see for example b1 GIORGIO
MAaRTING, Trattati... cit., 1, p. 192. Other descriptions furnish-
ing detailed measurements are discussed in LoNG, Picturing
the Machine... cit., p. 1221f.

32 A sketch of this device can also be found in the Codicetto,
f.167v.

3 See Magliabechianus I1.1.141, f. 93r and the introduction:
“Molti pesi bisogna alcuna volta movare nello edificare che
per forza di canapi non saria possibile, donde ¢ necessario per
altri instrumenti metallici a questo fine pervenire, delle for-
me delli quali al presente ¢ da dire”, see D1 GIORGIO MARTINI,
Trattati... cit, II, pp. 551-552 (appendix).

** See p1 GIORGIO MARTINT, Trattati. .. cit., 11, p. 498: “facci-
si uno stile di ferro di longhezza di tre piedi overo due e mez-
20, grosso mezzo pie¢, nel quale sia le stampe delle lieve ove-
ro uno quadro dove le stampe delle stanghe si possino mette-
re, nel quale stile sia una vite grossa piede uno etuno quarto la
quale dia in una rotetta dentata in diametro piedi due e mez-
20, e questa uno stile per piano, grosso due terzi di pie, longo
sette, in capo del quale sia una vite di bronzo in diametro pie-
di uno etuno quarto et quella posi sopra una scala dentata per
ciascuna faccia grossa mezzo pie, longa piedi sette; sotto que-
sta sieno rulletti di bronzo che sopra travi coverte di ferro si po-
sino; da piei della scala sia da inpernare chiavi di ferro le quali
si colleghino insieme siché, fermo I'edificio, si possi continua-
mente levare le ditte chiavi secondo che se appropinqua. Sia
lo ditto edificio incluso in banconi o modelli di legno, circun-
dati di cinture di ferro grosse. Eit dove posano li bilichi pit fa-
cilmente si vollano, come dichiara la figura”. The concluding
comment is ambiguous if not unintelligible, but when con-
sidering the drawing one can hypothesize that it explains the
rods of the obelisk’s transportation platform.

% p1 GIORGIO MARTINT, Trattati. .. cit., 11, p. 498, see also CAL-
cHINI, Glossario. .. cit., p. 454 and 461.
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scribes the banconi or modelli (large tables or
frames), which were not part of the description
in the handbook®. Thus, we might hypothesize
that in the handbook’s description Francesco
wanted to point out the device’s portability but
later came to the conclusion, expressed in the
treatise, that the device required more stability
to be effective®. Such a reconsideration seems
even more likely when we consider that the pres-
ent device was not Francesco’s own invention.
Instead, it was part of a series of several machine
designs based on Filippo Brunelleschi’s ma-
chines for the construction of the cupola of Flor-
ence Cathedral®’. Thus, Francesco worked on
improving a device that was essentially known
through drawings without any verbal descrip-
tion. These drawings were copied many times
and are present, in a fairly identical manner,
in a number of machine drawing compilations
such as Bonaccorso Ghiberti’s Zibaldone (Flor-
ence, Biblioteca Nazionale Centrale, Banco Ra-
11 228, f. 126v)*. Regarding Francesco’s version,
his genuine contribution consists in the descrip-
tion and, for the treatise, in his attempts to im-
prove the device®.
A third device explicitly dedicated to construc-
tion is in the handbook preceded by a statement
on its portability*:

One might also put a post on a cart. At the top of

it, the construction (edifizio) is positioned on small
rollers (rulli) in the manner of a compass (a uso di

bossola) [i.c. slewing-gear]; here the horizontal and

vertical screws enable one, thanks to the screw nuts
with holes (stampate vezzose) and the screws (lo-
mache) at both ends, to raise or lower any weight at-
tached to the hook of the screw, and to set it down
wherever one wishes. Under the compass (bosso-
la) there are two pegs (caviglie) and two pulleys
(carrucole); the ropes are tied to these pegs. These
ropes pass by the pulleys of the wooden stopper
with hooks (uncinato ceppo), but first they pass by
the pulleys above the pegs and then go down to the
two pulleys below [the wooden stopper]. And [the
rope] is coiled up easily thanks to the lantern gear
which tumns the spur wheel*!.

The jack’s mobility is stressed along with the pos-
sibility of rotating its top 360 degrees horizon-
tally, thanks to a slewing-gear (bussola sopra rul-
li)*. However, to understand the complex de-
scription of the various passages of the ropes, one
needs the illustration (fig. 1)*. Thus, one dis-
cerns which pulleys and pegs the description re-
fers to and gains a better understanding of the de-
vice as operating in two steps. Interestingly, the
gear-moved jack described is represented exclu-
sively in the drawing in Saluzzianus 148, f. 52r
(fig. 6), while the Ashburnham 361, f. 46r shows
asimplified hand-moved jack. In the treatise, the
device, described as argano (crane), is more eas-
ily understood:

Finally, regarding the cranes [operating] with ropes,

there isa way by which the prepared stones and oth-

er heavy weights can be lifted up and brought to any
place (a sesta in ogni parte locare) which might suit



the architect. Its composition is realized by building
a cart on wheels on which one shall position an up-
right post with a height equal to the desired build-

ing. Below the compass-joist (bossola) one locates

the pulleys of the block and tackle (carrucole) where
the rope of the lower pulleys (taglie) go. The rope
is doubled by them and then goes to the pulleys
which are attached on the lower part of the post. In

passing through them the rope then engages with
the winch (argano). Afterward, on top of the com-
pass-joist there is positioned a doubled frame with
[a piece similar to] a shim (riparella) at the top end
of the rod of the compass-joist, through which pass-
es the screw. At the other side of the shim there is a
screw nut with holes (stampe o femminelle). On this
frame is positioned a small carriage (mozzo rulla-
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* Obviously, the increased stability goes together with in-
creased weight, which would essentially impede movability.

¥ For an introduction, see Garruzzi, Gli ingegneri... cit.
Moreover, Gustina Scaglia interpreted drawings from the sec-
ond half of the fifteenth century as documenting inventions
by Brunelleschi for the Florentine cupola, see G. ScAGLIA,
Drawings of Machines for Architecture from the Early Quat-
trocento in Italy, “Journal of the Society of Architectural His-
torians”, 25, 1966, 2, pp. 90-114. Scaglia dates the combina-
tion of worm-gear and screw and slider to 1436, based on sty-
listic attribution of the capital shown in the device’s represen-
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Fig. 7 Portable mechanical device, from Codex
Magliabechianus 11.1.141, 92y (in di Giorgio Martini,
Trattati... cit., I1, tav. 320).

tation in Codex S. 1V. 5, f. 86v (Siena, Biblioteca Comunale),
while the worm-rack was developed at “some unknown time,
butsurely before the obelisk series”, see ScacLia, Drawings. ..
cit,, p. 106-107. Scaglia’s bold hypotheses, however, lack con-
clusive evidence.

% See ScacLia, Drawings... cit., p. 108, fig. 19 and Appen-
dix A for the stated correspondence with other machine draw-
ings, that is: with Codex Palat. 767, f. 197r; Codex Marc. Ital.
7. 86, f. 35r; Codex Barberini Lat. 4424, f. 62r-b; Codex NL
383, f. 21y (Turin, Biblioteca Reale) and Codex S.IV.1, f. 128y
(Siena, Biblioteca Comunale). Dating of one manuscript be-
fore another cannot be clearly established.

3 Similarly, Gianluca Belli has proposed that most of the
hauling machines were essentially theoretical experiments,
see G. BeLLL, Colonne, obelischi, piramidi. Le macchine per lo
spostamento dei grandi pesi, in Prima di Leonardo. .. cit., pp.
147-154, see p. 147.

0 “Quando alcuno edifizio a murare savesse, faccisi el lavoro
del legname sopra a rotelli”, pr Grorcio MarTiNg, Trattati. ..
cit,, I, p. 194, see Saluzzianus 148, ff. 51v-52r (all devices la-
belled per/da hedificare) and Ashburnham 361, f. 46r.

# See Ashburnham 361, f. 46r/Saluzzianus 148, . 52r. “Anco
'antenna sopra rullato carrozzo si facci. E in nella sommita,
dove lo edifizio a uso di bossola sopra rulli posto, che le viti per
piano e per diritto, dove per le stampate vezzose e lomache in-
nanzi e indrietro, alto e basso ciascun peso dall’oncin della vi-
te preso, dove a te piace posando fermar si puo. E sotto della
bossola due caviglie e carrucole, a le quali caviglic el canape
attaccato, per le carrucole dell’oncinato ceppo passando, en-
trando per quelle da le caviglie a quelle due dabasso refern-
dosi. E sopr'al naspo della dentata ruota dal rullato rocchet-
to mossa assai facilmente tira, siccome la figura XXVII demo-
stra”, see DI GIORGIO MARTINT, Trattati... cit., I, p. 195. The
closing remark corresponds more directly to the drawing in
Codex Saluzzianus 148, f. 62v, where one discerns a reel with
spur and lantern gear combination, see fig. 6.

*# This efficient metaphor is used also for another construc-
tion jack, see CaLcHINT, Glossario. .. cit., p. 453.

# No model of this crane is to be found in the Codicetto.

*# See Magliabechianus IL1.141, f. 92y. “Finalmente quanto
al tirare di canapi, ¢ da porne uno modo per el quale le pie-
tre concie e altri gran pesi in alto e a sesta in ogni parte locare
si possi dove all’architetto piacesse. La forma di questo ¢ fac-
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to) through which passes a second screw, on which
is fixed the screw nut with holes, by which one can
raise and lower [the objects]. At the carriage is at-
tached the horizontal screw so that one can move
the weight back and forth and by turning the com-
pass-joist the objects can be collocated, as is shown
better in the figure*.

Here Francesco first combines the two steps of
the movement - tirare (lift) and locare (position-
ing) — but later explains them one by one. The
reference to the necessary height of the intenna
(post), which should correspond to the height of
the building under construction, is interesting,
and so is the fact that he again employs the term
bossola (in the sense of turntable)¥. He specifies
details such as the horizontal screw moved by a
vezzosa (screw nut), the doubled frame (telaio
duplicato), and the position of the screw on a
small carriage (the mozzo rullato)*. Thus, the
description offers more details and, most impor-
tantly, new technical expressions (also locare a
sesta, riparella, femminella), but gives only rela-
tive measurements. Therefore, the relevant im-
provement of the vocabulary and the structure
indicates Francesco’s increased understanding
of the description’s ambiguities. The illustration
(fig. 7) reveals a little gem in its representational
method: while the main features are similar to
the handbook, the junction of the upright post
and the superimposed screw is drawn in a trans-
parent view. The upper horizontal part rests on
a vertical pillar, fixed with two diagonal battens,
and the transparent view reveals that it fits loose-
ly on a round peg. Thus, one discerns how the
complete rotation of the upper part is obtained.
Francesco had employed partial transparency
before, in the handbook, so I suggest that in this
case he applies it intentionally to improve the
transmission of information, which again attests
to his effort of revision*”.

We should briefly address the striking lack of

measurements in both the handbook and the

treatise, which might be considered a strategy. It
would be necessary to have a professional edu-
cation (or to consult a professional) to assemble
the device. l agree with Long that generally sim-
plifying the descriptions stems partially from a
fear of theft®. In this case, it might be caused by
the specificity of the device itself, as its measure-
ments depend on the ones of the building under
construction. Moreover, we need to take into ac-
count that the device again goes back to an in-
vention of Brunelleschi. We do not have an orig-
inal drawing, but only a short description in the
“Vita” of Brunelleschi®, as well as various draw-
ings representing the crane in copy books dating
approximately from the 1470s onwards*. Fran-
cesco interestingly shows an additional feature,
the bossola, which seems to have exactly two par-
allels. One is a near-identical copy of France-
sco’s representation made by Antonio da San-
gallo the Younger (GDSU, 1449 Av)’!. More in-
terestingly, there is also a drawing of Leonardo
da Vinci in the Codex Atlanticus, f. 105By show-
ing a similar device but with further developed
elements™. I therefore believe that the render-
ing of the bossola in transparent view is an au-
thentic invention of Francesco, as he probably
would have reflected other aspects of Leonardo’s
version, had he known it*’. Evidently, the crane
was quite well studied and discussed at the time,
and Francesco further contributed to its notori-
ety and visual representation.
I shall now consider the last device in the hand-
book, described as follows:
The cranes for heavy objects should not be done
with ropes but with strong frames of horizontal and
vertical, well-connected timber rods. On each side
of the frame there should be a vertical spur rack
which is moved by turning the worms on their
top. The ladders (scale) have a horizontal linkage
at which the weight is attached by iron chains and
thereby the weight is raised. Raising the iron links

and chains they can be shortened as necessary in
continuously supporting the weight at the bottom.



The ladders and worms should be made of bronze

and iron as you think necessary. This is shown in
figure XXXIIIT™.

In the handbook, Francesco discusses this ma-
chine at the beginning of the section. The word-
ing is sometimes obscure and omits details such
as the source of power, which is not specified,
neither in the text nor in the illustration (fig. 8)*°.
The interplay between the spur rack and the
worms is also quite improbable. Thus, especial-
ly after considering the drawing, we may doubt
the device’s functionality, not least because its di-
mensions are obviously symbolic: the weight of
an entire column could never be supported by
such a small construction. The whole descrip-
tion can be considered a typical example of the
many difficulties which the reader of the hand-
book might face.

We understand this better when comparing it

with the respective passage in the treatise:

To lift up in the air heavy weights it is necessary to
build different instruments: these shall be made
of a frame of the strongest wood with doubled and
stiffened rods vertically and horizontally, inside
which the crane is contained. Then one should
make two racks both six feet long with the attach-
ments for the levers, half a foot in size. At their low-
er end, one must position worms of bronze, each
with five coils and one and a quarter feet wide;
these engage with two spur racks (scale dentate),
each half a foot wide and deep, which slide on
small rollers contained in the chase. At the feet of
these spur racks, there are the rings for the horizon-
tal rod (chiavarda da traverso) which holds the at-
tachments (chiavi), which hang down due to their
weight. The latter should be composed of various
parts which can be connected because when lift-
ing up the weight and supporting it continuously
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Fig. 8 Mechanical device for heavy objects, from
Codex Ashburnham 361, f. 44r (in di Giorgio
Martini, Trattato di architettura. .. cit., f. 447).

cendo uno carrozzo sopra li rulli nel quale sia posata e ferma
una intenna dell’altezza che debba essere lo edificio, et in es-
sa sotto la bossola s’ordini le carrucole dove vadi el canape del-
le taglie; el quale, duplicato in esse, pervenga a due calcesi
nell'infima parte dell’albero; el canape, passando per quelli,
all’argano si conferisca. Dopo questo al sommo della bossola
sia ordinato el telaio duplicato dove sia una riparella, al som-
mo dello stile della bossola, per la quale passi la vite, e di rietro
a quella la vezzosa con le stampe o femminelle. Sopra del te-
laio sia uno mozzo rullato per lo quale passi una altra vite, so-
pra di cui si posi la vezzosa con le stampe sue, accid che alto
e basso si possi tirare. Al mozzo d’essa sia connessa la vite per
piano, accio che inanzi e indietro el peso tirare si possa, e cosi
per la bossola voltando, li pondi a ponto si porranno colloca-
re, come appare meglio per la figura”, see b1 GIORGIO MARTI-
N1, Trattati... cit., 11, pp. 497-498; on sesto and stampe (equi-
valent of femminella), see CALCHINI, Glossario... cit., p. 467.
* See Carcuing, Glossario... cit., pp. 453-454.

* The horizontal frame had to be provided with a central
passageway to allow the horizontal movement of the vertical
screw — a fact which the reader discerns only in the drawing,
however.

* He uses them extensively in the drawings on pumps in the
handbook but used them already in his Codicetto.

* Long states: “it appears that his simplifying strategy involves
more than simply wanting to present a more general and ra-
tionalized account of mills. This becomes apparent when he
immediately plunges into a lengthy biographical lament”, see
LoNg, Picturing the Machine... cit., p 128, referring to the
previously quoted admonition on having one’s ideas stolen
(see note 18).

#The description concerns a demonstration given by Brunel-
leschi between 1417 and 1419 in preparation of the construc-
tion of the cupola and is part of the “Vita of Brunelleschi” at-
tributed to Antonio Manetti. ScacLia, Drawings... cit., p. 98-
99 quotes the relevant passage and discusses the connection of
the crane’s rotation to ship construction.

%0 Scaglia lists different codices and reproduces the drawing of
S.IV.5, £ 17r. Some of the cited codices date after the writings
of Francesco (Magl. XVIILV.2, f. 37r; S.IV.1, f. 126v; Palat.
767, f. 201; and drawing GDSU, 1449Ay attributed to Anto-
nio da Sangallo the Younger); the connections of the others
to Francesco are not fully established (S.IV.5, f. 17r; NL 383,
f. 19r; Cod. ILII1.314, f. 42; Cod. Atlanticus, f. 37v-b, 309r-
b). Moreover, she remarks that in a copy of Taccola’s De ma-
chinis of the Biblioteca Marciana a similar drawing has been
added: cod. Lat VIII, 40 (=2941), f. 88r; see ScAGLIA, Draw-
ings... cit,, p. 113/Appendix A.

*I' See ScacLia, Drawings. .. cit., p. 98. On Antonio da San-
gallo the Younger’s copies after Francesco, see Prima di Le-
onardo... cit.,, p. 245-346, hypothesizing mediation through
Giuliano da Sangallo. See also G. ScacLia, Drawings of Ma-
chines, Instruments, and 'Tools, in The Architectural Drawings
of Antonio da Sangallo the Younger and his Circle. 1 (Fortifi-
cations, Machines, and Festival Architecture), edited by Ch.L.
Frommel, N. Adams, Cambridge 1994, pp. 81-92.

2In Codex S.IV.5, . 17r and the similar drawing in Ghiber-
ti's Zibaldone the element is not present. Garruzzi, Gli in-
gegnieri... cit.,, pp. 114-115 shows a drawing of Ghiberti of a
similar turnable crane (Florence, Biblioteca Nazionale Cen-
trale, Banco Rari 228, f. 107v) and the drawing from Leonar-
do da Vinci’s Codex Atlanticus, f. 105By. While Ghiberti fea-
tures the more basic version of the crane, Leonardo already
shows a bossola which appears to be more elaborate than the
one of Francesco.

» However, Mussini’s dating of the treatise to 1496-1500
makes it possible that it was influenced by Leonardo, whom
Francesco met around 1490 in Milan. See P.C. MARrANT, Leo-
nardo, Francesco di Giorgio e il tiburio del Duomo di Milano,
“Arte Lombarda”, 62, 1982, 2, pp. 81-92.

**See Ashburnham 361, f. 44r/Saluzzianus 148, f. 51v. “Per-
ché le lieve de’ grandi pesi non con canapi sono da fare, ma
un fortissimo castello di diritti traversi e ben legati legni. I da
ogni banda d’esso castello per diritto un dentato stile & da fa-
re, i quali da le vite prese sopra colle manuelle girando le sca-
le ch’el traverso dall'una e laltra sera colle catene del ferro al
peso collegate con esso peso si elevara. I, cosi alzandosi, rap-
pe e catene del ferro scemando sicondo fara di bisogno, quan-
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Fig. 9 Mechanical device for heavy objects, from
Codex Magliabechianus I1.1.141, 93v (in di
Giorgio Martini, Trattati... cit., I, tay. 322).

do nell’alzare el peso sotto calzerai, facendo esse scale e vi-
ti di bronzo e ferro sicondo vedi bisognare, siccome la figura
XXXIIII (sic) demostra”, see b1 GIORGIO MARTINT, Trattati. ..
cit,, I, p. 189. There, however, instead of “rappe e catene” we
read “le rampe delle scommesse catene”. On the support of
the column, see b1 GIORGIO MARTINT, Trattati. .. cit., I, p. 189
n. 6 Maltese explains the gradual adding of plates.

> An earlier version of the device is shown in the Codicetto,
f. 168v.

* See Magliabechianus I1L1.141, f. 93r. “Per levare grandi pesi
in aria, altri instrumenti fanno di bisogno: sia fatto adonque el
castello di legname fortissimo di duplicate e sacttate travi per
diritto e traverso, nel quale sia collocato I'edifizio, poi due sti-
li ciascuno longo piedi sei con le stampe o quadri delle lieve,
grossi piedi mezzo; da pie d’essi sieno le viti di bronzo ciascu-
na di cinque pani grossi uno pie¢ et uno quarto, et questi pigli-
no due scale dentate ciascuna grossa mezzo pie per ogni fac-
cia con i rulli nella loro incassatura, a piei delle dette scale si-
ano gli anelli per la chiavarda da traverso che tiene le chiavi
che abasso discendano per lo peso, e queste sieno di pit par-
ti che si possino connettere, perché salendo il peso, continua-
mente sotto facendoli posamento, le chiavi si possino diminu-
ire, come appare per il segno -X-", see DI GIORGIO MARTINI,
Trattati. .. cit., 11, p. 499.
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with a [growing] pedestal, these attachments can
be shortened, as is shown at the sign X*°.

The description is structured differently, and
three illustrations accompany it (fig. 9): the one
above represents the entire crane, the two im-
ages below show only the screw mechanism.
One would expect the description to refer to
the complete drawing, but it describes instead
the left one of the partial drawings. Francesco
gives precise dimensions and materials, and the
reader can now fully understand that scale den-
tate indicates the spur racks. In the handbook,
there was a distinction between dentato stile
(spur rack) and scale (ladder), which indicated
the ladder-like frame in which the spur rack was
integrated. In the present device, this has been
replaced, and the spur racks slide on rollers at-
tached to a vertical support. The description has
been changed accordingly and thus gains clar-
ity, featuring crucial technical elements and
terms. A further novelty regarding the strategy of
visual communication is revealed as the device is
shown by one overall view with two separate var-
iations for screw-rack connections added as indi-
vidual drawings. However, only these two addi-
tional lifting mechanisms are described, while
the one featured in the general view is not men-
tioned. Thus, the deliberate omission of a detail
in the drawing is accompanied by a more con-
cise description. This appears to be a precise
strategy to enhance efficiency. The use of partial
representations might be rooted in Francesco’s
sketchbook practices, but adapting this strate-
gy for an external, non-professional readership
is quite an innovation, as it requires from the
reader a certain ability in interpreting drawings
or having at his disposal an expert to explain the
text””. That the column-lift was generally popu-
lar among Francesco’s fellow engineers is attest-
ed by the numerous variations of the device re-

corded in various copy books and by Antonio da

Sangallo the Younger’s discussion of the general
drawing of Francesco (GSDU, 1443 Ar)’s.

In conclusion, the characteristics of the two writ-
ings may be summarized as follows. The rheto-
ric of the handbook is similar to traditional man-
uals in that it resembles a spoken discourse and
includes plenty of details, which, however, are
not provided systematically. Thus, a large part
of the actual transmission of knowledge is left
to the drawings. In Francesco’s handbook, these
drawings are often ambiguous, mainly due to the
complexity of the topics addressed. In this aspect,
the handbook departs from the immediate intel-
ligibility of traditional manuals. The treatise is far
better structured, and the technical terminology
is explained more systematically; furthermore,
the content has been streamlined. The featured
devices have been perfected in two main aspects:
their function and their verbal explanation. The
drawings are improved as well: they now feature
all the essential details discussed in the descrip-
tions and tend to employ representational meth-
ods that are easily accessible. Thanks to the en-
hanced congruency between description and
drawing, the reader is able to associate the tech-
nical terms with specific parts of the devices. As a
result, the user can autonomously acquaint him-
self or herself with the terminology and the logic
of the drawings.

Having compared the two writings, I think we
should regard the conditions under which the
reader might be autonomous as the key to his
identification and, thus, to the main purpose of
the texts. For the handbook, a reader with pre-ex-
isting technical knowledge and skills would be
able to understand and profit from the infor-
mation in the book. This kind of reader is to be
found mainly among professionals such as engi-
neers and architects. Therefore, I think that the
readership Francesco addressed in his first writ-
ing were his peers. While in Urbino, he com-

piled a beautiful handbook putting together his



recent and previously researched material, cov-
ering all the areas an architectural practitioner
had to master in order to be acknowledged as a
humanist and to meet the rising standards of the
learned architect, for whom there was an increas-
ing demand among patrons and courtiers. Seen
in this way, the two handbook manuscripts were
possibly not conceived as models for copies (to
be sold or given to clients), but as originals form-
ing part of the library of Francesco and his work-
shop and which he could lend out to friends and
colleagues. Additionally, the handbook served as
a portfolio which Francesco could present to his
patron, Duke Federico da Montefeltro, and to
potential other patrons. In such circumstances,
Francesco would have been present to guide his
patron through the reading, complementing the
information with additional technical specifica-
tions, thereby demonstrating his vast knowledge.
The handbook can thus be regarded as a strong
statement of the self-awareness of a late Quattro-
cento architect who created his own book to ful-
fill his increasing ambition and his need to pres-
enthimselfasalearned professional of a new age.
The treatise instead unites all the research done
by Francesco and his erudite assistants on an-
cient architecture and his experiences in matters
of fortification. The writing testifies to his work
for Federico da Montefeltro and to the high re-
gard in which Francesco was held at the court
of Urbino, resulting in an encomiastic memory
of the Duke. Thus, the treatise reflects France-
sco’s professional development, which had taken
place at the court of Urbino, but also his subse-
quent experiences, such as those gained during
his work in Naples. Ultimately, the treatise doc-
uments Francesco’s rethinking of architectur-
al and engineering theory. In its new form with
revised content, the treatise reveals a completely
new concept of his architectural writing, which
now fulfills the demands of a scholarly book and

meets the related language standards. It pre-

Francesco di Giorgio on Mechanics: A Quattrocento Lesson on the Transmission of Knowledge Sophie Elaine Wolf

serves, however, important features of France-
sco’s background as a practitioner, such as the
use of the vernacular. It is presented in a human-
istic language, with additional learned informa-
tion that may be appreciated by the erudite stra-
ta, and without disregarding information that
is more oriented towards application. The trea-
tise can therefore reward every reader, regardless
of his architectural or technical training, with a
literary lesson on architecture and (technical)
drawing. However, in order to be used for actu-
al construction, it still required the assistance of
a practitioner. Being both practitioner and schol-
ar, the architect would know how to strike the
right note when addressing courtiers and, in this
way, figures like the author Francesco di Giorgio
became instrumental to the treatise’s success. As
such, the treatise presents itself as an ideal instru-
ment to mediate between the different classes
and personalities involved in the creation of ar-
chitecture, who could now all access — albeit on
different levels — its extensive teachings. In sum,
it constitutes a perfect representative of the new
society of learning which came into being in the

Renaissance.

*7Only much later, in Sebastiano Serlio’s Third Book, on an-
tiquities, do we find something similar, when he shows varia-
tions for the upper part of the Colosseum.

8 There he compares it to another device, similar to one of
Francesco’s, Magliabechianus 11.1.141, f. 94r. Whereas Anto-
nio criticizes the use of racks with movable rollers for not be-
ing sufficiently stable (see The Architectural Drawings... cit.,
cat. 219), Francesco does not elaborate further on the differ-
ences between the two. Another column-lift is shown in the
handbook, Ashburnham, f. 46r/Saluzzianus, f. 51v, and has an
equivalent in Ghiberti’s Zibaldone, see SCAGLIA, Drawings. ..
cit., p. 109 and appendix A, without detailed discussion.
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Hubertus Giinther

THE FRENCH WAY OF BUILDING IN ROME:
5. AGOSTINO AND SS. TRINITA DEI MONTI

In Renaissance Rome several churches were built which deliberately adopted a German or French architectural style and which therefore
shed interesting light on the tension between the Gothic tradition and the new all'antica manner. This article first discusses the examples
of S. Maria dell’Anima and S. Agostino to illuminate this phenomenon, and then focuses on the SS. Trinita dei Monti, which in
1520—1521 was explicitly described as having been “made in the French manner”. Here it is argued that this qualification referred not
only to the fact that the church had been built using stones imported especially from France, but also, and more specifically, to its Gothic
parts, most notably the choir and the vault (including a star vault similar to that of the Cathedral of Amiens), which here were combined
in a striking manner with the all'antica articulation of the lower walls of the nave.

This paper addresses the topic of a deliberate
choice of style to convey identity and purpose
in contrast to the idea of a continuous develop-
ment of style as the sole factor determining archi-
tectural design. At the beginning of the modern
era, builders primarily had to decide whether to
keep the Gothic tradition or to take up the new
all'antica manner'. In Italy, a famous example
of this choice is the Cathedral of Pienza, which
Pope Pius 11 (1459-1462) expressly wanted to be
built according to the model of the late Gothic
Hallenkirchen (hall churches), which he had ad-
mired in Germany. However, its architect Ber-
nardo Rossellino designed the architectural ar-
ticulation largely in the manner of the Italian
Renaissance?. At about the same time, in the
mid-fifteenth century, the Senate of Venice de-
cided to build the main entrance to the Arsenal
in the new all’antica style, probably to express
the spirit of progress, while the main entrance to
the Doge’s Palace (Arco dei Foscari) had to re-
tain Gothic elements, probably in consideration
for the venerable tradition of the Venetian gov-
ernment. Alfonso of Aragon probably had simi-
lar reasons when, at the beginning of his reign
(1443), he considered how to rebuild the Castel
Nuovo in Naples: he had designed the triumphal
entrance fagade in the new all’antica style to cel-
ebrate the beginning of the new era under the
rule of the House of Aragon in the kingdom of

Naples, while the Sala dei Baroni was given a

magnificent Gothic shape with respect to the
tradition of the nobility who assembled there.
Some contemporary commentaries suggest that
the ancient architecture, which was to be revived
in the Renaissance, had the stigma of paganism,
while it seems that the Gothic was sometimes as-
sociated with the sacred®. Therefore, in Italian
churches the choir area was occasionally distin-
guished by Gothic elements (Cathedral of Pien-
za, S. Zaccaria in Venice, from 1458). This ap-
proach was rare in Italy, but in France, sacred
buildings often adopted a Gothic or a Gothi-
cizing style while secular buildings adopted the
new Renaissance style. In many French Re-
naissance castles, the chapel preserves a Goth-
ic style — in contrast to the rest of the building.
King Francois I of France had the town hall of
Paris built in a Renaissance style, while the great
parish church of Saint-Eustache in the centre of
Paris was built in a Gothic style with a superficial
adaptation of the decor to the Renaissance style.
Even before this time, Franco-Flemish book il-
luminations distinguished between Gothic and
Renaissance styles for the sacred and the secular.
A well-known example of this is the representa-
tion by Jean Fouquet of the patron in adoration
of the Madonna in the Livre d’heures of Etienne
Chevalier (c. 1452-1460, Musée Condé, Chan-
tilly). The Madonna sits enthroned in a Gothic
portal, while the patron kneels before her in a

Renaissance courtyard.
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Patrons who built their places of residence in the
new Renaissance style, when building abroad,
often adapted to the style prevalent there, even
when it was considered retrograde and unsightly
in their own towns. Examples from the fifteenth
century include the filial branches of the Medici
bank in Milan and Bruges or the palace of Car-
dinal Giuliano della Rovere in Avignon. Duke
Francesco Sforza of Milan wanted to complete
the Ca’ del Duca in Venice in “forma moderna
e lombarda”, i.e. the way in which people built
in his country, but the facade overlooking the
Grand Canal was to be designed “al modo ve-
neziano”, on the grounds, as his chargé d’affaires
wrote, that the Venetians liked their own way of
building better than other modes of building®.
Paolo Cortesi and Pietro Summonte stated in
1510 and 1524, respectively, that during the
Middle Ages, in southern or central Italy, Ger-
man, French and Spanish rulers had built in the
style of their home countries. This will be ex-
plained in more detail later. During the Renais-
sance, Rome, as the centre of Christianity, of-
fered foreign builders the opportunity to show
the world what the architecture of their own na-
tion was like’.

In Rome, an explicit testimony to the demon-
stration of different national architectural styles
has long been known: it is contained in the de-
cision of the German brotherhood in Rome
to build their church of S. Maria dell’Anima
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Fig. 1 Church of SS. 'Irinita dei Monti, Rome.
Fagade (photo H. Giinther).
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(1499). Most of the foreign inhabitants of Rome
and most of the pilgrims to Rome came from
the German Empire. At that time the protec-
tor of the brotherhood was Cardinal Francesco
Tedeschini Piccolomini, a nephew of Pope Pi-
us II, who wanted to build the cathedral in Pi-
enza as a hall church after the German model.
In the decision to build their church, the broth-
erhood stated their intention: “so that we do
not appear to be unequal to the other nations
and behind them”, they wanted to have a new
church built for the praise and glory of God, for
the “honour of our Germanic nation and for the
adornment of the city of Rome”, to be designed
in a German style (“Alemannico more composi-
tum”)®. They wanted to build a hall church in
the Gothic style. The intention to build in the
Gothic style is indirectly shown by the fact that
they appointed construction workers from the
Strasbourg region. A few months later, however,
the brotherhood dismissed the German workers
and commissioned Italian workers to build in
the Renaissance style. They retained the layout
of a hall church but with variants. Due to the
change of plans, it is not certain what was meant
by Alemannico more: the Gothic style, which
was usually called maniera tedesca in Italy, or
the disposition of the hall church, which at that
time was particularly widespread in Central Eu-
rope and was also renowned abroad because of
its clarity, brightness and manageability. Howev-
er, the nearby church of the Kingdom of Cas-
tile, S. Giacomo degli Spagnoli, which was built
during the pontificates of two Spaniards, Ca-
lixtus III and Alexander VI, a little previously,
had also been designed as a hall. Outside Cen-
tral Europe, the hall churches spread mainly in
Spain, especially in Castile’.

France was politically most influential at the
Curia during the time when Rome, after its de-
scent caused by the exile of the Curia in Avignon

and the schism, rose again to be the occiden-

tal metropolis. Under Pope Sixtus IV, Cardinal
Guillaume d’Estouteville, Archbishop of Rouen
in Normandy and representative of the King of
France at the Curia, held the office of cham-
berlain, the highest ecclesiastical rank after the
Pope, and therefore was responsible for the ur-
ban renewal of Rome. The kings of France re-
peatedly threatened the popes with invasions of
Italy in order to enforce their claim to the King-
dom of Naples. The overwhelming influence of
King Louis XII even triggered fears that the elec-
tion of a French pope and the withdrawal of the
Curia to Avignon might take place again®.

The Augustinian Church of S. Agostino, built by
Cardinal d’Estouteville in 1479-1483 as his buri-
al place close to his residence at one of Rome’s
most important traffic centres, is an obvious,
though not an explicitly guaranteed, example
of the demonstration of national architecture
in Rome (fig. 2)°. The identity of the patron is
pointed out all too clearly: his name appears on
the fagade with his rank and offices:

GVILLERMVS. DE. ESTOVTEVILLA. EPISC.
OSTIEN. CARD. ROTHOMAGEN. S. R. E.
CAMERARIVS. FECIT /M.CCCC.LXXXIIIL.

Inside, his coat-of-arms is often displayed on the
walls and keystones. The shape of the interior
is French, but similar to the cathedral of Pien-
za and S. Maria dell’Anima; the articulation is
largely adapted to the Renaissance style. In 1942
Piero Tomei presented a polemical but, never-
theless, apt style analysis of S. Agostino from the
point of view of the classicist, who was still struck
by the deviations from the regularity of the Ital-
ian Renaissance'. In summary, he criticizes
the elongated proportions of the interior, of the
nave and side aisles, arcades and vaults, etc. All
this belongs to a Gothic church, he notes. Dec-
oration in Renaissance style would be a bad dis-
guise. The semi-columns, which are used as ar-

ticulation, would be far too low to comply with



their constructive task of supporting the vaults.
These “strange incongruities, discordances,
mergers of two styles” would show that the ar-
chitect “had the best experience as a construc-
tor, but not the ability to confer artistic value to
a building”. The avant-garde of the Renaissance
criticised Gothic buildings with similar words.
Tomei calls the features that he criticises Goth-
ic, but they do not belong to the Italian Gothic,
instead they are typical of the French Gothic or
overall of medieval, even Romanesque buildings
in Normandy (such as the Abbey of Jumieges).
The architects of S. Agostino, Jacomo da Pietra-
santa and Sebastiano Fiorentino, both from Tus-
cany, did not otherwise stand out with such devi-
ations from the norms of the Italian Renaissance.
Cardinal d’Estouteville had his architecture in
his Normandy diocese built in the Gothic style
that was customary there, while he left it to Anto-
nio da Como to design the cloister of S. Oliva in
Cori in the Lombard style that the architect had
learned in his homeland. Apparently, d’Estoute-
ville commissioned the architects of S. Agostino
to adapt the interior of S. Agostino to the style cus-
tomary in France, or more precisely in his dioce-
se of Rouen, though he permitted integrating Re-
naissance décor.

The design of many French churches, espe-
cially that of Saint-Eustache in Paris, followed
S. Agostino in so far as it has a Gothic form with
super-slender proportions combined with dec-
oration in the Renaissance style, which inte-
grates columns with antique elements, but, ba-
sically uses them like Gothic vaulting shafts'!.
In France, the idea circulated that although the
Gothic style produced unsightly decorations, its
tectonics were admirable. This idea was only for-
mulated in the course of Classicism, but it has a
long prehistory that can be traced back to about
the time of Saint-Eustache. French Renaissance
writers often admired Gothic buildings for their

boldness (hardiesse) and lightness (légereté),
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i.e. for the refined tectonics of Gothic architec-
ture. From the first French guide books at the
beginning of the Renaissance (Gilles Corrozet)
to Classicism, these two characteristics were re-
peatedly praised in individual buildings'?. The
authors from Gilles Corrozet and Etienne Pas-
quier up to Germain Brice (1684) and beyond
describe the Sainte-Chapelle as the climax of
this kind of construction, as “I'ouvrage le plus
hardy”®. The critical Italian variant thereof was
pronounced by Torquato Tasso in a report of
his travels in France during 1570-1571 by com-
menting on the churches there:

Parchitettura ¢ barbara, e si conosce che ¢ stato avu-
to solo riguardo a la sodezza e a la perpetuita, e
niente a I'eleganza e al decoro'.

The same arguments then return in French ar-
chitectural theory for the defence of Gothic ar-
chitecture. A typical example of this is Antoine
Le Paultre (1652), who rejected Gothic decor,

but wrote admiringly about the tectonics:

Ceux qui ont bati les eglises gothiques, se sont effor-
cez de rendre leurs ouvrages durables et les faisant pa-
roitre surprenans, en faire concevoir autant d’admi-
ration que de respect; ils ont tellement réussi dans ce
genre de batir, que ses ouvrages qui subsistent depuis
plusieurs siecles, leur ont acquis la réputation d’etre
les plus hardis ouvriers qui ayent élévé des édifices”.

Since then, the special tectonics of Gothic ar-
chitecture have increasingly been dealt with in
art theory. As unsightly as Gothic ornament still
seemed, the bold construction aroused admira-
tion. In this sense, a French encyclopaedia sum-

marises in 1752:

Architecture gothique, c’est qui est éloignée des pro-
portions antiques, sans corrections de profils, ni de
bon gotit dans ses ornemens chimériques. Elle a

beaucoup de solidité et de merveilleux'.

Since the seventeenth century in France, the
precepts of Gothic construction have been ex-

plicitly presented as a model for new architec-
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Fig. 2 Church of S. Agostino, Rome. Nave
(photo H. Giinther).
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te di Roma, Roma 1973, pp. 131-208; La Trinité-des-Monts
redécouverte: arts, foi et culture. Trinita dei Monti riscoperta.
Arti, fede e cultura, catalogue d’exposition (Rome, 12 juin-
8 septembre 2002), éd. Y. Bruley, Rome 2002; C. D1 MATTEO,
Léglise et le couvent de la 'Irinité-des-Monts a Rome. Les dé-
cors restaurés, Dijon 2015; La chiesa e il convento della Trini-
ta dei Monti. Ricerche, nuove letture, restauri, a cura di C. Di
Matteo, S. Roberto, Roma 2016, with further literature.
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ture. In the course of the conscious conception

of amodern French Classic style, architects from
Claude Perrault to Marc-Antoine Laugier made
reference to it. The starting point for this devel-
opment was the construction of the city fagade
of the Louvre (1665-1667 competition) which
Colbert apparently wanted to be a model for the
new French Classicism'’. As the main element
of classical Greek architecture, the freestand-
ing columns were recognised, which, in con-
trast to the usual illusionary articulation of the
[talian Renaissance, express the real tectonics
of loading and bearing weight. This context re-
called the tectonics of Gothic architecture with
its free-standing pillars. Gothic architecture was
approved to follow a principle of carrying a bur-
den similar to that of Greek antiquity. Claude
Perrault, in his Vitruvian commentary (1684),
expressly emphasized the “lightness” of Gothic

construction as a French tradition:

Le goust de nostre siecle , ou moins de nostre nation,
est différent de celuy des Anciens et peut-estre qu’en
cela il tient un peu du Gothique: car nous aimons
Uair le jour et les dégagements [ ... | mais supposé que
le Gothique en general est a considerer tout ce qui le
compose ne fust pas le plus beau genre d’architec-
ture, je ne pensois pas que tout ce qui est dans le Go-
thique fut a rejetter. Le jour dans les edifices et les dé-
gagements dont il s’agit, sont des choses en quoy les
Gothiques different des Anciens: mais ce n'est pas en
cela que le Gothique est a reprendre'®.

Frangois Blondel went so far as to praise even the
elongated proportions of Gothic cathedrals by
referring to those of Milan Cathedral as demon-
strated in the Vitruvian commentary of Cesare
Cesariano (1521)".

SS. Trinita dei Monti

Just as for S. Agostino, a prominent place in
Rome was chosen for the SS. Trinita dei Monti;
the church stands on the slope of the Pincio, vis-
ible from afar (figs. 1, 3). The church belonged
to the convent founded on the Pincio in 1474 by
the French Minims, an austere mendicant or-
der which was widespread in France and whose
founder, Francesco di Paola (1416-1507), was
active in Paris from 1483 and was held in high
esteem at the French royal court®. The kings
of France supported the order, promoted the
canonisation of Francesco (1519), and financed
the construction of the convent on the Pin-
cio from the very beginning. Their representa-
tives at the Holy See supervised the work: at first
Cardinal Jean Bilheres de Lagraulas and after
his death in 1499, Cardinal Guillaume Brigon-
net, who was from 1497 to 1507 Archbishop of
Reims, then of Narbonne. The guide to Rome
published by Francesco Albertini in 1510 deals
with the SS. Trinitd dei Monti together with the
national churches, because ithad been begun by

the French king and attended to by a French car-



dinal®!. From then on, the guides to Rome men-

tion the patronage of the kings of France, and the

inscription on the fagade also announces it:
S(ANCTAE). TRINITATI. REGUM. GAL-
LIAE. MVNIFICENTIA. ET. PRIOR(VM).
ELEMOSYNIS. ADIVTA. MINIMOR(VM).

SODALITAS. STRVXIT. AC. D(E)D(IT).
ANNO. D(OMINT). M.D.LXX.

In the Baroque era the kings of France erected
the great staircase that leads from the Pincio up
to the SS. Trinita; they also wanted to empha-
size their patronage there, but the popes opposed
their thirst for representation, and in the mean-
time the complex unjustly came to be called the
Spanish Steps?.

I have found a contemporary account, ignored
until now, which explicitly states that the church
was built in the French style. The testimony is
provided by two travel companions of the Abbot
of Clairvaux, Dom Edme de Saulieu, who came
to Rome at the turn of the year 1520-1521 to pur-
sue the reform of the Cistercians wanted by the
king of France. Above all, his intention was to
limit the pernicious influence that the Holy See
exerted by awarding French benefices to mem-
bers of the Curia. The French wanted to control
their clergy themselves, however the Pope main-
tained his lucrative privilege. The ancestral her-
itage was defended in many areas as in architec-
tural styles.

The French Way of Building in Rome: S. Agostino and SS. Trinita dei Monti Hubertus Giinther

The travelogue states on 31 December 1520:

Le dernier jour du dict mois, fumes a la Trinite
qui est une eglise de nouveau edifiée et faicte selon
la mode francoise. La cause estoit quil y avoit ung
convent de Minimes tous frangoys, lesquelz com-
mencoient a faire ung beau lieu.

On 6 January 1521, the report repeats that the
church was built in the French style because
the convent was French, adding that it was lit-
tered with fleurs de lis, the emblem of the kings
of France, and in several places bore the coat-of-

arms of France:

Le VI, jour de lepiphanie, Monseigneur et moy al-
lames dire messe et disner au couvent des Minimes,
nomme la Trinite. Les religieux estoient quasi tous
francois, et leglise faicte a la mode francoise et se-
mee de fleurs de lis, et en plusieurs lieux, les armes
de France?.

Edme de Saulieu and his companions were
not experts in architecture and express little in-
terest for art in their travelogue. Surely they did
not recognize by themselves that the SS. Trini-
ta was built in the French style, but rather re-
flected what the Minims told their visitors when
showing them the church. The intention to
build the church a la mode francoise also seems
to have been mentioned in the files of the con-
vent, which have been lost, but probably entered

into the chronicle of the convent written short-

Fig. 3 Church of SS. 'Irinita dei Monti, Rome. Interior
(photo H. Giinther).

2 F. ALBERTINI, Opusculum de mirabilibus novae & veteris ur-
bis Romae, Roma 1510, fol. X 2v.

22 SALERNO, Piazza di Spagna... cit.; D’ONoFRIO, Scalinate
di Roma... cit.; La scalinata di Trinita dei Monti, a cura di
L. Cardelli, Milano 1996.

» Relation d’un voyage a Rome, commencé le XXIII du moi
d’aout 1520, et terminé le XIV du mois d’Avril 1521, par Ré-
vérend pere en Dieu Monseigneur Dom Edme, XLI° abbé de
Clairvaux, éd. Harmand, “Mémoires de la Société d’Agri-
culture, des Sciences, Arts et Belles-Lettres du Département
de l'Aube”, s. 11 2, 15, 1849-1850, pp. 143-235: 203ff; for
Dom Edme cf. Peregrinatio hispanica, voyage de Dom Edme
de Saulieu, abbé de Clairvaux, en Espagne et au Portugal,
1531-1533, éd. C. de Bronseval, M. Cocheril, Paris 1970.
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Fig. 4 Church of SS. Trinita dei Monti, Rome.
Crossing (photo H. Giinther).

Fig. 5 Church of SS. Trinita dei Monti, Rome.
Right transept (old chapel of St. Michael;
photo H. Giinther).

% Rome, Archives des Pieux Etablissements de la France a
Rome et a Lorette, Fonds courant 884bis. C.P. MarTIN, His-
toire du couvent royal des Minimes frangais de la tres Sainte
Trinité sur le mont Pincius ¢ Rome, éd. M.G. Canzanel-
la-Quintaluce, Rome 2018, p. 114.

» ALBERTINI, Opusculum de mirabilibus... cit.; MARIANO DA
FIRENZE, Itinerarium Urbis Romae, a cura di E. Bulletti, Ro-

ma 1931, pp. 220f.
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ly after 1806 by Father Charles-Pierre Martin®.
Briconnet’s intention to present la mode fran-
coise is also expressed by the fact that he had the
delicate architectural elements of the church
made from French stone, i.e. from the precious
coloured limestone of the Roussillon quarries lo-
cated in his archdiocese of Narbonne, had them
carved in France and moreover had a French art-
ist, Guillaume de Marcillat, paint the stained
glass windows. The laborious transport of the
stones from France to Rome attracted so much
attention that Albertini in his Guide to Rome

drew attention to it”. The figurative stained

glass windows, which are treated below, were as
clearly related to France as the fleurs de lis and
coats-of-arms that Edme de Saulieu noted.

In order to be able to assess the statements in
the travelogue, we must trace what Dom Edme
could see of the SS. Trinita. For this purpose,
we first present the essential known data of the
building’s history (figs. 1, 3-7). In 1502 Cardi-
nal Brigonnet laid the foundation stone for the
church. As is obtained from the aforementioned

chronicle of the convent, the building materi-



al of the convent seems to have been partly pre-
pared before 1499 under Cardinal Bilheres de
Lagraulas, the predecessor of Briconnet as orator
of the King of France at the Holy See?. The work
progressed rapidly at the beginning: according to
the travel report, the church was largely com-
pleted by 1520. In any case, at that time the en-
tire eastern part with choir and transept as well
as at least the first bay of the nave with its side
chapels were executed, but probably more bays
were finished. In 1513 a side chapel was hand-
ed over to a patron; in the following year two
side chapels were completed; on 4 November
1514 three further side chapels were commis-
sioned. The contract stipulates that they were to
be built on the model of the first two?’. Atleast by
1527, atthe Sack of Rome, the four bays original-
ly planned had been completed. One of the two
side chapels of the fourth bay west of the transept
was handed over around 1526. The painting of
the nave and of the side chapels had also start-
ed before the Sack of Rome. Edme de Saulieu
had certainly seen the earliest of these frescoes,
because they are still as described, in the circle
of Perugino (fig. 6). The construction was inter-
rupted by the sack of the city; the invaders plun-
dered the convent. From 1540 the church was
extended by a further two bays and finally the
prominent double-tower facade was erected.

The parts of the SS. Trinita that Dom Edme saw
are no longer completely preserved (fig. 3). The
choir was demolished in 1676 and replaced by
the present construction. The vaults of the nave,
including the clerestory, were remodelled in
1774. The walls of the nave below the clerestory,
the side chapels, the crossing and the two arms
of the transept have retained their original form
(figs. 4-6). I have attempted to reconstruct how
the SS. Trinita looked like when Dom Edme vis-
ited it (fig. 7). The result has been adopted re-
cently, essentially unchanged, but withouta new

evaluation of the sources”. My reconstruction is
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mainly based on four eyewitness accounts: that
of the journey of Edme de Saulieu, one of a vis-
itation of the SS. Trinita on 12 January 1629%,
another published by Carlo Bartolomeo Piaz-
zain 1703% and, especially, the detailed report
in the compendium on Roman Churches writ-
ten by Giovanni Antonio Bruzio shortly after
1662, which has not been published®. In addi-
tion, there is the abovementioned chronicle of
the SS. Trinita written by Charles-Pierre Martin,
who perhaps used the archives of the SS. Trini-
ta, now lost.

The SS. Trinita adopts the building type of a
church without aisles (Saalkirche). It has a nave
with chapels on each side and, as was often the
case with this type of building at the time, a dis-
tinctly secluded eastern section (fig. 3). The east-
ern part originally comprised a polygonal choir
with an ante-bay, and the surviving crossing
and transept, which terminates on the outside
in the same alignment as the side chapels (figs.
4-5). A chapel was connected to each arm of the
transept in the east®. Their original entrances
which opened onto the east walls of the transept
have been preserved, but their interiors were al-
tered during the Baroque rebuilding. The an-
te-bay of the choir situated between the two side
chapels of the transept was similar in disposition
to the present situation®.

The lower zone of the church is entirely in the
Renaissance style. The walls of the nave are ar-
ticulated by an order of pilasters with Doric cap-
itals and a mighty lonic-Corinthian entabla-
ture. Between the pilasters, arcades with round
arches lead into the side chapels, which all have
the same shape: an almost square ground plan,
a groin vault with cylindrical caps and a round-
arched window (fig. 6). The imposts of the ar-
cades continue under the beginnings of their
vaults. There is no further architectural articula-
tion in the side chapels. The crossing is separat-

ed from the nave by deeply protruding pilasters

2 MARTIN, Histoire du couvent royal... cit., p. 114: “le cardi-
nal Briconnet projeta le dessein d'un monastere en regle avec
une église a la frangaise, et en fit tracer le plan par les plus ha-
biles architectes. Il en conmenca 'execution avec les maté-
riaux qu’avait achetés le cardinal Jean de Lombez, et au mois
d’avril de 'an 1502, il jeta les fondements de I'église du coté
de lorient ety forma le grand autel et les deux chapelles col-
latérales. Il déboursa du sien pour le seul objet 1700 écus d’or
au soleil et fit venir par mer de Narbonne les pierres de taille
toutes préparées pou former le dit mairtre-autel, et jusqu’aux
vitres pour les fenétres, sur lesquelles maitre Guillaume de
Marseille I'avait peint en posture de suppliant aux pieds de
saint Juste et de saint Pasteur”. Jean de Lombez, Cardinal Bil-
heres de Lagraulas, bishop of Lombez, died in 1499. Martin,
p. 617 says: The unexpected death of King Charles VIII and
the death of Cardinal Bilheres “retarderent I'execution de
I'édifice matériell du couvent |...]. Le cardinal Briconnet, qui
succéda au défunt dans I'emploi d’orateur 2 Rome, lui suc-
céda aussi dans son zele pour 'avancement de cette maison.
Aux materiaux qu'il trouva, il ajouta ceux qu'il avait fait tailler
ou polir a Narbonne, qu'il destina a former le choeur et une
partie de la nef de I'église”.

7 Roma, Archivio di Stato, Not. Capitolino St. De Amannis,
61, p. 156; D’ONOFRIO, Scalinate di Roma... cit., p. 369.

% H. GONTHER, Demonstration avantgardistischer Archi-
tektur “a la mode francoise” an der SS. Trinita dei Monti in
Rom, in Aufmaf} und Diskurs: Festschrift fiir Norbert Nufs-
baum zum 60. Geburtstag, herausgegeben von J. Jachmann,
A. Lang, Berlin 2013, pp. 187-211 (in particular: p. 199, fig. §;
p. 201, fig. 9); Ip., Der urspriingliche Chor der SS. Trinita dei
Monti in Rom und der Glasmaler Guillaume de Marcillat, in
Licht(t)rdume: Festschrift fiir Brigitte Kurmann-Scharz zum
65. Geburtstag, herausgegeben von K. Georgi, B. von Orel-
li-Messerli, Petersberg 2016, pp. 76-83 (in particular: p. 78,
fig. 2;p. 80, fig. 4).

?'S. ROBERTO, La chiesa della Trinita dei Monti. Un prezioso
e problematico palinsesto architettonico, tra XVI e XVIII seco-
lo, in La chiesa e il convento della Trinita dei Monti. Ricerche,
nuove letture, restauri... cit., pp. 94-114. Roberto assumes that
the windows in the upper galleries were round-arched, with-
out systematically considering the evidence of the sources.
In addition to the sources mentioned above, there is also the
veduta mentioned below of SS. Trinita by Charles-Louis
Clérisseau, which Roberto does not consider.

% Roma, Archivio Segreto Vaticano, Congr. Visite Apostol., 3,
1624-30.

1 C.B. P1azza, La gerarchia cardinalizia, Roma 1703, pp.
642-644.

32 G.A. Bruzio, Ecclesiae Romanae urbis nec non Colle-
gia Cannonicorum caeterorumque presbyterorum ac virorum
monasteria regularia quaecumque, X1l (De aede SS. Tria-
dis in Pincio ac coenobio Minimorum Gallorum S. Francisci
de Paula), Roma, Biblioteca Apost. Vaticana, Cod. Vat. Lat.,
11881, foll. 121-143. First consulted for the reconstruction of
the SS. Trinita by BoNNARD, Histoire du couvent royal de la
Trinité... cit., p. 28, but only partially considered, then after, to
my knowledge, not systematically exploited.

3 Bruzio, Ecclesiae Romanae urbis... cit., fol. 125v, counts
twelve chapels in the longitudinal direction (six side chapels
on both sides of the nave) and five in the transverse direc-
tion (the two arms of the transept, the choir and the two side
chapels).

* GUNTHER, Demonstration avantgardistischer Architektur. ..
cit., p. 199, fig. 8; Ip., Der urspriingliche Chor der SS. Trinita
dei Monti... cit., p. 80, fig. 4.
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Fig. 6 Church of SS. Trinita dei Monti, Rome.
Guerrieri chapel, exterior view

(photo H. Giinther).

% G.B. FALDA, Il nuovo teatro delle fabriche, et edificii, in pro-
spettiva di Roma moderna, sotto il felice pontificato di N.S. pa-
pa Alessandro VII, 111 (Il terzo libro del novo teatro delle chiese
di Roma date in luce sotto il felice pontificato di nostro signore
papa Clemente IX), Roma 1667-1669, fig. 18.

% La Trinité-des-Monts redécouverte... cit., p. 16.
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and parts of entablatures in the manner of the ar-

ticulation of the nave (figs. 3-4). This articulation
is repeated at all four corners of the crossing and
continues in the transept. The entrances to the
side chapels, which adjoined the transept to the
east, are similar to those of the side chapels of the
nave. The articulation further to the east, begin-
ning with pilasters and a transverse arch above it,
belongs to the remodelling of the choir during
the 17th century.

The vaulted zone begins directly above the order
of pilasters. Originally, the design there changed
abruptly to the Gothic style. Bruzio (fol. 125v)
calls the old windows in the clerestory of the
nave “Gothic” and describes them as filled with

tracery, with a central column, a tondo above

and other curves:

fenestrae decem gothicae marmore interstinctae (co-
lumella media oculum aliaque ovata sustinente) et
omnes vitreae.

In contrast, he calls the windows of the side
chapels simply round-arched without addition:
“fenestra hemisphyrica vitrea”. Two views of the
SS. Trinita from the south, the one published by
Giovanni Battista Falda in 1667-1669%, the oth-
er drawn by Charles-Louis Clérisseau around
1749-1754%, vaguely confirm Bruzio’s state-
ments that the windows of the side chapels

were, as they are today, round-arched and with-



out tracery, while those in the clerestory were
pointed-arched, each divided by a central sup-
port, which carried trefoils and a tondo above.
The 1514 building contract, quoted above, con-
tains the commission to make six travertine win-
dows in addition to the three side chapels; this
might also have included the tracery in the clere-
story, unless it was made in France of limestone
from Roussillon.

In the crossing and in the transept, the upper
zone is still preserved in its original form (figs.
4-5). The partition arches are ogival (except the
eastern one, which was altered together with the
choir). The cross arms, like the side chapels of
the nave, are covered with groin vaults, but the
caps, unlike those in the side chapels, are ogival.
The crossing is covered with a Gothic vault, the
ribs of which form a four-pointed star. In the lon-
gitudinal or east-west direction, it has an approxi-
mately semi-circular cross-section, similar to the
present barrel vault in the nave and choir. In the
transverse direction, where the width is consider-
ably smaller, it has a pointed-arch cross-section.
The caps are built in brick masonry with layers
that run parallel to the sixteen apex lines of the
caps. The ribs are set on short pieces of vaulting
shafts above the entablature. They are uniform,
without differentiation according to their posi-
tion, and profiled in late-Gothic style with over-
laps in the initial area.

The descriptions of the SS. Trinita that were
written before the Baroque interventions treat
the entire central space of the church as a single
unit, running from the western end to the sanc-
tuary; the two arms of the transept and the sanc-
tuary are considered as chapels. Bruzio contin-
ues after the description of the “Gothic” win-
dows in the clerestory of the nave: from there the
vault rises, with ribs wonderfully diverging in dif-
ferent directions: “Tollitur inde concameratio
cum fasciis mire deversatis”. The report of the

visitation of the SS. Trinita in 1629 states regard-
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ing the shape of the church that it had only one
nave, was paved with bricks and covered with an

elaborately intertwined vault:

unicam habet navem, cuius lithostratum est lateri-
tum; caelum vero tegitur concamerata testudine ar-
tificiose laqueata®’.

Even before the 1774 intervention, Piazza claims
that the vault of the nave and the windows were
made entirely of stone. In reality, as indicated
above, the vault of the crossing consists of bricks,
only the ribs are made of cut stone. Piazza means,
therefore, that the vault had ribs of cut stone.
The large thermal window, which opens in the
facade directly below the vault, shows that the
longitudinal caps have throughout retained the
same semi-circular cross-section as in the cross-
ing (fig. 1). The descriptions testify that the nave
was covered with a ribbed vault. Since they do
not distinguish between the crossing and the
parts adjoining in the longitudinal direction, it
is likely that the whole church was covered with
star vaults as in the crossing; the vault certainly
fanned out in the choir, but hardly changed in
the nave, because the bays there have similar di-
mensions as the crossing. The vaults of the two
bays, which were added to the nave from 1540
onwards, apparently also retained Gothic ele-
ments, and this in the Rome where shortly before
Michelangelo had taken over the direction of
the construction of St. Peter’s. Since there were
no precise terms for such complex Gothic ele-
ments as star vaults, the eyewitnesses were forced
to apply somewhat poetic paraphrases. They cer-
tainly did not refer to simple cross vaults, as in
the side chapels and in the transept, for there was
a clear term for this (cruciata or as nowadays cru-
ciera, used even in 1514 in the building contract
for the side chapels).

Piazza indicates that the new Baroque choir
is larger than the original one, and this is con-

firmed by some old representations of the

7 Roma, Archivio Segreto Vaticano, Congr. Visite Apostol., 3,
1624-30, fol. 27r.
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% Maps of Rome by Leonardo Bufalini 1551, Etienne du
Pérac 1577. Cf. Le piante di Roma, a cura di A.P. Frutaz,
Roma 1962, pianta 109, 127, fig. 196, 255; D’ONoFRri0, Scali-
nate di Roma... cit., pp. 279ff., fig. 210.

* The fact that Bruzio means with the “length of the apse”
the extension of the church from the crossing to the east end,
is confirmed by his indications for the length of the whole
church and its remaining parts: length of the church out-
side = 201 palmi, inside = 188 palmi; length of one of the
side chapels inside = 19 palmi (length of the nave: 6 x 19 pal-
mi + 6 x wall thickness of approx. 2 palmi between the side
chapels); width of the transept = depth of the crossing = 26
palmi; length to the choir accordingly = approx. 152 palmi.

# GUNTHER, Demonstration avantgardistischer Architektur. ..
cit, p. 199, fig. 8; Ip., Der urspriingliche Chor der SS. Trinita
dei Monti... cit., p. 80, fig. 4.

U Ibidem.

2 GUNTHER, Der urspriingliche Chor der SS. Trinita dei Mon-
ti... cit., pp. 76-83.
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SS. Trinita, however vague they may otherwise
be, and in plans of the area (in sixteenth-century
plans of Rome and in a plan by Francois d'Orbay
for the construction of a staircase at the Pincio
in front of the SS. Trinita, 1660)*. Bruzio (fol.

125v) specifies the original dimensions:

Absidem longam habes palmos sex et triginta ac se-
mis, latam vero septem et triginta ac quadrans tres.

The “apse”, as he calls the choir, was therefore
37 % Roman palmi wide, in contrast to the nave,
which, as he aptly says, is 42 palmi wide (1 pal-
mo = 22,34 cm). The choir was 2 Y& palmi (47
cm) recessed on each side. This was maintained
in its Baroque reconstruction. The “length of
the apse”, i.e. the depth of the choir, was 36 2
palmi. So the choir was almost as deep as it was
wide*. It was divided in depth into two approxi-
mately equal parts. One half comprised the ante-
rior bay between the side chapels of the transept,
the other half the chevet. The measurements in-
dicate that the chevet formed either an apse with
a semi-circular ground plan according to the old
Roman tradition or a polygon according to the
Gothic manner®.

The visit report of 1629 states that the high altar
stands in the choir under a vault and is illuminat-

ed by three large windows with stained glass:

continet 7 supra 10 sacella quorum maius in absi-
de positum est sub fornice tribusque amplis fenestris
(quae vitreis specularibus clauduntur) illustrator.

Bruzio confines himself to addressing these win-
dows when he treats the choir. Obviously, they
completely determined his impression of the
church. After he had described the vault of the
church, he only writes, again taking the entire
main space as a unit, that the nave was illumi-
nated and adorned by a very large glass window
in the choir, which was also Gothic (like the win-
dows in the clerestory) and divided into three

large windows:

navis tota, quae luce donatur [...] ab amplissima fe-
nestra vitrea quae in eadem abside, pariter gothica
et in amplas tres fenestras parata quaeque et lucem
impartitur Aedi et sacello ornatum (fol. 125v).

Apparently, the large windows were so close to-
gether that they could all seem like a single very
large window, which was divided by slender mul-
lions. Elsewhere (fol. 130v) Bruzio speaks of the
stained glass in the three windows that extended
over the entire width of the choir. In these win-
dows, he also reports (foll. 330v-331r), marble

mullions were set in the Gothic manner:

Magnis his fenestris interiectae columnellae mar-
moreae more Gothico et quidem visu dignissime.

The walls of the anterior bay were closed be-
cause of the adjacent side chapels of the transept.
Presumably the anterior bay, so called up to now,
formed a unit with the chevet. This results in a
typical Gothic choir with the usual fivefold clo-
sure, the walls of which opened to the east large-
ly as windows with tracery*..

All windows — in the choir as well as in the side
chapels and in the clerestory — were filled with
figurative stained glass*. Bruzio states this (foll.
125v, 130v), Piazza confirms it for the nave and
side chapels. Bruzio describes the stained-glass
images in the choir in detail (fol. 130v): in the
middle window, according to the consecration
of the church, the Trinity was depicted in the
upper part and the Miracle of Pentecost below.
The window on the left showed the three holy
bishops of the diocese of Narbonne and above
them the patrons of the cathedral of Narbonne
and of Briconnet’s first diocese of Saint-Ma-
lo in Brittany. In the right window, the Apos-
tle Princes Peter and Paul and Mary were por-
trayed, as well as the three popular Saints of
Southern France: the penitent Mary Magda-
lene, Martha of Bethany and her brother La-
zarus, whom Brizio calls, as legend has it, Bish-

op of Marseille. Brigonnet wearing the Cardi-



Ip ]
!

nal’s robe was depicted kneeling in front of the
three holy bishops of the diocese of Narbonne®.
The stained glass must have been made be-
tween 1507 and 1511, because in 1507 Brigon-
net became Archbishop of Narbonne and in
1511 he left Rome because Pope Julius II had
excommunicated and deposed him.

The interior was decorated with frescoes during
the sixteenth century, beginning immediately af-
ter the completion of its first parts (fig. 6). The
original decoration in the southern arm of the
transept and in some chapels is quite well pre-
served and has recently been restored™. The
nave, except for the arch fronts of the arcades
and spandrels between them, was whitewashed
in the Baroque era. The transept frescos were
painted from 1520-1522 onwards by a pupil of
Raphael on behalf of the Minims (fig. 5). A pu-
pil of Pietro Perugino created the frescoes in the

first southern chapel (fig. 6) at the beginning of
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the period between 1513 and 1525. The dating
results from the facts that Melchiorre Guerrie-
ri assumed patronage of the chapel in 1513 and
died in 1525. The spandrels above the arcade
that opens from his chapel to the nave show the
coats-of-arms of Guerrieri and of his wife Giu-
stina Calandra, who died in 1520 (fig. 6). In
the chapel there is an architectural articulation
painted with Doric pilasters and lonic Corin-
thian entablature. It is quite similar to the archi-
tectural articulation of the southern arm of the
transept in shape and its painted decoration, al-
though these are by different artists. This similar-
ity conveys the impression that the Minims orig-
inally planned to paint the walls in a uniform
Renaissance style.

Probably the vaults of the nave, crossing and
choir were also originally painted, but not in a
Renaissance style. The French fleur de lis with
which Dom Edme saw the church “littered”

Fig. 7 Church of SS. Trinita dei Monti, Rome.
Reconstruction of the original appearance of the
interior (by H. Giinther, photomontage by B. Zuber).

#The chronicle of MarTIN, Histoire du couvent royal... cit.,
pp. 564f. mentions the stained glass windows of the choir after
its destruction: “Les trois grandes fenétres qui I'eclairaient en
bas (the choir), étaient tissues en dehors d’excellentes ferrates,
et ramattes en fer, comme on en peut juger d'une qui est res-
tée pour la montre du c6té de la sacristie, et 2 une des fenétres
supérieures aux corniches de pierre dudit choeur, était peint
a genoux aux pieds des saints Juste et Pasteur, le cardinal Bri-
connet, archevéque de Narbonne, qui avait fait venir de ce
pays les pierres toutes taillées pour batir cette église, 'an 1502,
et jusques aux vitres peintes pour le choeur, qu’on conserva
dans la construction du nouveau, en mémoire du bienfait et
du bienfaiteur”.

* D1 Martro, Léglise et le couvent de la Trinité-des-Monts...
cit.; La chiesa e il convento della Trinita dei Monti... cit.
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Fig. 8 Church of S. Salvatore al Monte, Florence.
Interior (photo H. Giinther).

# GUNTHER, Demonstration avantgardistischer Architektur...
cit., pp. 202-207; RoBERTO, La chiesa della Trinita dei Mon-
ti... cit., adopted the reference to the relationship with S. Sal-
vatore al Monte in Florence, but paid too little attention to the
other relationships.

# 1. MANFREDI, I problema della facciata “gotica” della
Santissima Trinita dei Monti a Roma, in Presenze Medievali
nell’Architettura di Eta Moderna e Contemporanea, a cura di
G. Simoncini, Milano 1997, pp. 126-135.
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in 1520-1521 must have been painted there, as

there was hardly any space left for them on the
walls. The French coats-of-arms may have been
attached to the intersections of the ribs, as is of-
ten the case with star vaults.

Figure 7 shows how I reconstruct the SS. Trini-
ta. The illustration of the interior is intended to
convey an overall idea of the original appearance
with its combination of two styles which consti-
tute opposites in classical Italian architectural
theory. In order to achieve this, elements in the
choir, whose form is not known in detail, have
been added in accordance with the appropriate
style. The high altar and choir stalls are missing
because there is no indication of their original
appearance. In order to avoid the creation of an
abstract atmosphere in the illustration, despite
this central gap, modern parts of the furnishings
of the nave that are irrelevant to the construction

have been retained or inserted.

Now the question arises as to what special fea-
ture of the SS. Trinitd, the classification a la
mode frangoise relates. In order to prepare an
answer, we first systematically place the origi-
nal elements of the church in the context of art
history®.

The building type is certainly not addressed here
as a French peculiarity. The aisleless church
with its simple plan was already typical of men-
dicant orders in the Middle Ages and remained
so during the Renaissance, but the side chapels
were given a uniform layout. A transept was
rare in this type of construction, but the eastern
part could generally be designed very individu-
ally. Recently, the double-tower fagade of the
SS. Trinita has repeatedly evoked the memory
of the French Gothic, since, despite its Renais-
sance elements, it seems alien to Rome (fig. 1)*.
But Dom Edme has not yet seen it, and perhaps

it was not even originally planned.



The balanced proportions of the interior, the
Doric architectural articulation, the side chapels
and their painting are all typical of the Italian
Renaissance. The articulation even reflects the
most advanced contemporary style in Italy. Like
the disposition of the nave, it obviously adheres
to S. Salvatore al Monte (also known as S. Salva-
tore e S. Francesco) in Florence, which was built
by a branch of the Franciscan Observants, i.e.
also a particularly severe mendicant order (fig.
8). S. Salvatore was largely completed in 1500,
thus two years before the laying of the founda-
tion stone for the SS. Trinitd, and consecrated in
1504*". Cronaca planned the construction. Also
S. Salvatore is a church without aisles. The east-
ern part is also clearly dissociated from the nave
as in the SS. Trinita, but not with a pointed arch.
The walls of the nave are articulated in the low-
er zone as in the SS. Trinita: with an architec-
tural order and, framed by it, arcades which give
access to the side chapels. The articulation al-
so consists of pilasters with Doric capitals and a
large lonic-Corinthian entablature. Apart from a
few exceptions, it is only towards the end of the
fifteenth century that the order with Doric cap-
itals appears in sacred buildings as prominently
as it does here. Until then, orders similar to the
Corinthian dominated almost exclusively. The
churches without aisles that are close to S. Salva-
tore in time and disposition, like S. Maria Mad-
dalena dei Pazzi by Giuliano da Sangallo, also
have orders of Corinthian columns, as has Cro-
naca’s plan for an aisleless church denominat-
ed S. Piero in Scrimio, but Cronaca had also
planned a centralized building with a Doric ar-
ticulation similar to the SS. Trinita*. The com-
plete Vitruvian Dorica with a metopic triglyph
frieze in the entablature had not been revived at
the time when the SS. Trinita was planned. Bra-
mante introduced it at the Tempietto only in
1502. With the Tempietto the new style of the

High Renaissance began in architecture.
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Although this has hardly been noticed so far,
the SS. Trinita occupies an essential position
in the development of Renaissance architec-
ture in Rome: it is closer to Cronaca’s new style
than any other Roman building and forms the
link between the Tuscan churches without aisles
and their Roman successors, such as Antonio da
Sangallo’s S. Marcello al Corso and S. Spirito in
Sassia. As an aisleless church with a vault and a
transept that terminates on the periphery of the
side chapels, it comes closer to the disposition of
the Gest than any other church built in Rome
before the Gest.

Usually, in keeping with their modesty, mendi-
cant orders had aisleless churches covered with
flat ceilings or even with exposed roof trusses.
The clerestory therefore forms a separate tier
of the elevation. This is also the case in S. Sal-
vatore, S. Marcello al Corso and S. Spirito in
Sassia. However, the insertion of vaults in the
SS. Trinita, did not, on its own, necessarily have
to appear as a French peculiarity to Dom Ed-
me either. There were also several vaulted men-
dicant churches in Rome. The main churches
of mendicant orders, as in Rome S. Maria sopra
Minerva, had vaults as well as aisles. The same
disposition had been given by Pope Sixtus IV and
Cardinal d’Estouteville to S. Maria del Popolo
and S. Agostino, as they were intended as burial
places of the Della Rovere family and of the Car-
dinal himself, respectively. The vault manifests
first and foremost the will to design the build-
ing in a representative manner, for vaults were
considered the most noble form of roofing®.
For S. Pietro in Montorio it is documented that
the patron placed emphasis on a design that was
appropriate to his dignity. In 1488, the King of
Spain, Ferdinand of Aragon, who together with
his wife Isabella of Castile financed the construc-
tion, wrote to his procurators in Rome that the
church, as a settlement of the Observant Fran-

ciscans, should adhere to what was customary in

#On S. Salvatore, its building type and its succession, see
A. MarkscHIES, Gebaute Armut. San Salvatore e San France-
sco al Monte in Florenz (1418-1504), Miinchen 2001, which,
however, does not consider SS. Trinita dei Monti.

* H. GUNTHER, Das Studium der antiken Architektur in den
Zeichnungen der Hochrenaissance, '] ‘fi])ingcn 1988, pp. 8§9-
97.

¥ L..B. ALBERTI, De re aedificatoria, 7.11.

47



The French Way of Building in Rome: S. Agostino and SS. Trinita dei Monti Hubertus Giinther

0 A. DE 1A TORRE, Documentos sobre relaciones internaciona-
les de los Reyes Catdlicos, Barcelona 1947-1966, I11, p. 1431,
n. 152. H. GUNTHER, Bramantes Tempietto. Die Memorialan-
lage der Kreuzigung Petri in S. Pietro in Montorio, Rom, Diss.,
Universitit Miinchen 1973, pp. 202, cat. doc. 10; F. Can-
TATORE, San Pietro in Montorio. La chiesa dei Re Cattolici a
Roma, Roma 2007, pp. 43-45. Incidentally, in 1482-83 King
Louis XI of France also donated money (500 scudi) for the
construction of S. Pietro in Montorio, but this was an episo(le
that had no influence on the design of the church (ivi, pp.
4243).

I N. NussBauM, Das gotische Gewdlbe. Eine Geschichte
seiner Form und Konstruktion, Darmstadt 1999, pp. 273-293. 1
thank Stefan Biirger and Christian Freigang for their substan-
tial support for art historical classification of the star vault of
the SS. Trinita.

2 1Ivi, p. 176.

» See, for example, the representation in a window of
the chapel of Jacques Coeur in the cathedral of Bourges,
1451. ].M. LENIAUD, La restauration du décor peint de la
Sainte Chapelle haute par Duban, Lassus et Boeswillwald
(1839-ca.1881), in Die “Denkmalpflege” vor der Denkmalpfle-
ge, Akten des Kongresses (Bern, 30. Juni-3. Juli 1999), heraus-
gegeben von V. Hoffmann, J. Schweizer, W. Wolters, Bern
2005, pp. 333-360: 335f.; Primitifs frangais. Découvertes et Re-
découvertes, catalogue d’exposition (Paris, Musée du Louvre,
27 février-17 mai 2004), éd. D. Thiébaut, P. Lorentz, F.R.
Martin, Paris 2004, pp. 81, 83; B. KURMANN-ScHWARZ, Vi-
traux commandités par la cour. Le vitrail et les autres arts; res-
semblances et dissemblances, in Hofkultur in Frankreich und
Europa im Spdtmittelalter, herausgegeben von C. Freigang,
J.C. Schmitt, Berlin 2005, pp. 161-182, coloured fig. 1.
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this order, i.e. be modest rather than great, but,
he added with concern, it should not appear so
inconspicuous that it “is detrimental to the great-
ness of the person who has it made™. S. Pietro in
Montorio has, as is typical for normal churches of
the mendicant orders, no aisles, but despite the
Franciscan Observance, it is vaulted. The Gest
was vaulted at the request of the patron, Cardinal
Alessandro Farnese, against the will of the Jesuits.
As a peculiarity of the SS. Trinita, it had to be
noticed in Rome, however, that the choir and
the vault, including the clerestory, were Goth-
ic, in contrast to the articulation of the nave, and
that, as the eyewitness accounts testify, they gave
the interior an overall Gothic appearance. The
choice of style for the choir can be explained by
the phenomenon mentioned at the beginning,
which is that the Gothic style evoked associa-
tions with the sacred sphere; however, this ex-
planation does not apply to the other parts of the
church.

The clearly French element of the SS. Trini-
ta is the star vault’. In contrast to the simple
cross vaults common in Italy and or to the com-
plex vault formations that were created in Cen-
tral Europe during the late Gothic period and
shaped new spatial forms, in France the vaults
adhered to the patterns that had developed dur-
ing the High Gothic period and respected the
conventional elevation. The four-pointed rhom-
bic star, which was installed in the SS. Trinita,
appears at the Cathedral of Amiens (from about
1264). This formation is still quite close to the
cross vault; later it was enriched by increasing
the number of points to six or eight. Often in
French churches, as in Amiens, only the cross-
ing is marked by a star vault, while even in the
late Gothic period the other bays of the nave
are covered with cross vaults. In this case, the
ground plan of the crossing is distinguished as a
square and not, as in the SS. Trinita, as oblong

as are the bays of the nave. However, in France,

there is a whole series of late-Gothic church-
es that are covered throughout with star vaults
from the west to the choir, with four-pointed
rhombic stars, for example St. Nicolas-de-Port
in Lorraine (1481/1495-1530) or the cathedral
of Condom, Midi-Pyrénées (1496-1531), or in
Paris considerably later still, the parish church
of Saint-FEustache (from 1532). Also typical for
France is the brick masonry of the Gothic vault
of the SS. Trinita with layers that run parallel to
the apex lines of the caps. This complicated way
of laying bricks was already used in the star vault
in Amiens®.

In the main spaces of late Gothic churches, the
ribs of the vaults are usually differentiated ac-
cording to their position. Uniformly designed, as
in the SS. Trinita, they are located rather in sub-
ordinate spaces (vestibules, side chapels etc.), or
in separate chapels that were not part of a church
(e.g. the chapel of the Hotel de Cluny in Paris,
1485-1490). Similar remnants of the SS. Trini-
ta type of vaulting, where the ribs overlap each
other, can be observed in the Hubertus chapel
of the royal residence of Amboise (1491-1496).
Only for the short pieces of single vaulting shafts
over which the ribs in the SS. Trinita start, there
are no parallels. They were probably inserted in
consideration of the pilaster articulation in the
lower zone.

The painting of the vault reconstructed here
was typical for France: by this point the vaults of
the Sainte-Chapelle or some late-Gothic vaults
of the fifteenth century, and even at the end of
the sixteenth century, the barrel vault of the large
hall in the Hétel du Petit-Bourbon were “lit-
tered” with golden fleur de lis on a blue back-
ground (fig. 9)”. The magnificent fireplace that
Cardinal Briconnet had erected in the Archbish-
op’s Palace in Reims is also covered with fleurs
de lis and bears many coats-of-arms: those of the
King of France, of the Archdiocese of Reims and

of Briconnet himself, four times.



Now we try to understand what la mode fran-
coise should mean, as it is difficult to discern
what terms like mode (Italian: modo, uso, etc.)
or manner (Italian: maniera), style or fashion
(Ttalian: stile, French: facon) and similar ones
might indicate in the Renaissance in the mod-
ern sense of the terms style, or building type or
genus or kind of construction or other criteria™.
Before the record of the visit of Dom Edme de
Saulieu to the SS. Trinita, architecture was rare-
ly characterized as la mode frangoise or by simi-
lar terms. During the Renaissance, the Italians
referred to the style of medieval buildings, as in-
dicated above, as maniera tedesca or as maniera
moderna, without distinguishing between Goth-
ic, Romanesque or other medieval styles, and

opposed it to the style of antiquity which was
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considered to be authentic and exemplary for
new architecture”. The French were hardly tak-
en into account in this context, although it was
well known that the “uso € modo” of medieval
architecture, as Filarete says (1460-1464), was
established “da’ tramontani, cioe da Todeschi e
da Francesi”®. In 1521 a Lombard architectural
theorist writing about Milan Cathedral noted
that the German architects (“Germanici Archi-
tecti”) had made the equilateral triangle the ba-
sis of their planning, although an Italian, Gabri-
ele Stornaloco, came up with the idea®”.

The term mode definitely refers to French style
in the chronicle of a Bohemian monastery,
which reports that King John of Bohemia of
the House of Luxembourg (1296-1346) had art-

ists from France come to build in “modo galli-

Fig. 9 Cathedral of Bourges. Chapelle Jacques Coeur,
window with representation of the Annunciation (photo
H. Giinther).

** Regarding the mode Frangoise, see FRankw, The Gothic...
cit., pp. 295-299; Hessk, Von der Nachgotik zur Neugotik. ..
cit., pp. 33-36. Generally E. PaNOFskY, Das Problem des Stils
in der bildenden Kunst, in Aufsétze zu Grundfragen der Kunst-
wissenschaft, herausgegeben von H. Oberer, E. Verheyen,
Berlin 1980, pp. 19-27; M.E. BLancHARD, Stil und Kunst-
geschichte, in Stil. Geschichten und Funktionen eines kul-
turwissenschaftlichen Diskurselements, herausgegeben von
H.U. Gumbrecht, K.L. Pfeifer, Frankfurt am Main 1986,
pp. 559-573.

> BRANDIS, “La maniera tedesca”... cit.

* A. AVERLINO DETTO IL FILARETE, Trattato di architettura, a
cura di A.M. Finoli, L. Grassi, Milano 1972, p. 382.

7 Vrirruvius, De architectura libri decem, translated and com-
mented by C. Cesariano, Como 1521, fol. 13v.
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8 P. DEscHAMPS, Saint Louis et le rayonnement de l'art
frangais, in Le siecle de Saint Louis, éd. R. Pernoud, Paris
1970, pp. 143-152, note 13.

* Around 1280-1290 in Wimpfen there is mention of
“opus francigenum”, but its meaning remains controver-
sial. FRANKL, The Gothic... cit., pp. 55-57; G. BINDING, Opus
Francigenum. Ein Beitrag zur Begriffsbestimmung, “Archiv
fiir Kulturgeschichte”, LXXI, 1989, pp. 45-54; C. FREIGANG,
Zur Wahrnehmung regional spezifischer Architekturidiome in
mittelalterlichen Diskursen, in Kunst & Region. Architektur
und Kunst im Mittelalter, herausgegeben von U.M. Briuer,
Utrecht 2005, pp. 14-33: 26f; ].M. PEROUSE DE MONTCLOS,
L’architecture a la frangaise. Du milieu du XV© siecle a la fin
du XVIII siecle, Paris 20017, pp. 28t

0 C.A. BruzeLius, ‘ad modum franciae’. Charles of Anjou and
Gothic Architecture in the Kingdom of Sicily, “Journal of the
Society of Architectural Historians”, L, 1991, pp. 402-420:
403.

1 G. ViLrant, Cronica, Firenze 1823, 11, p. 156.

02 K. WEIL-GARRIS, J.F. D’Amico, The Renaissance Cardi-
nal’s Ideal Palace. A Chapter from Cortesi’s “De Cardinalatu”,
in Studies in Italian Art and Architecture, 15th through 18th
Centuries, edited by H.A. Millon, Rome 1980, pp. 45-123: 77.
% Letter to Marcanton Michiel of 20 march 1524. R. P.
Il Rinascimento nell'Italia meridionale, Milano 1975-19 )
pp. 68-70. Not regarded by Branp1s, “La maniera tedesca”. ..
cit.

 Pr. DE L’ ORME, Premier tome de 'architecture. .. , Paris
1567, fol. 142y (5. 11). For de L'Orme cf. A. BLUNT, Philibert
de 1’ Orme, London 1958; ].M. PiirRousE DE MONTCLOS, Phi-
libert De I'Orme, Paris 2000; H. GONTHER, Philibert de 'Orme
zwischen italienischer Avantgarde und franzosischer Tradition,
in KunstKritikGeschichte: Festschrift fiir Johann Konrad Eber-
lein, herausgegeben von J. Aufreiter, Berlin 2013, pp. 229-
254; Philibert De I'Orme, un architecte dans [histoire, éd.
F. Lemerle, Turnhout 2015.

% DE L’ORME, Premier tome de l'architecture. .. cit., foll. 107r,
110v,112r(4.8,10,11).
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co”, and his son, King Charles IV (1346-1378),
had the Prague Castle built “ad instar domus re-

%8, Occasionally, terms such as opus

gis Franciae
francigenum or ad modum franciae were used
in the Middle Ages to mark special work tech-
niques for bricks or roof tiles”. This is also true
for Italy, as has not been considered until now:
in 1279 a certain “tegularius” Thomas received
the order to supply roof tiles “ad modum franci-
ae” for the abbey of S. Maria di Realvalle, which
Charles of Anjou had founded for French Cis-
tercians in 1277%. More often terms like French
or German refer more to the builder than to the
style. So it is in the examples I know. The Flor-
entine chronicler Giovanni Villani (died 1348)
writes about Charles of Anjou, who came to It-
alyin 1265:
E poco appresso al re non piacque di abitare nel ca-
stello di Capova, perch’era abitato al modo tedesco;
ordino che si facesse castello nuovo al modo france-
se, il quale ¢ presso a san Piero in Castello dall’altra
parte di Napoli®'.

Paolo Cortesi writes in his treatise “On the Of-
fice of the Cardinal” (1510): following the train
of time to abandon the “prisca ratio symmetriae”
in order to introduce a “nova ratio” of architec-
ture, Emperor Frederick II (1194-1250), a Ger-
man, used the “germanica symmetria” in the
planning of his Campanian house (perhaps the
Castel Capuano in Naples), and Pope Martin IV
(1281-1285), a Frenchman, was led by the same
“ratio novitatis” when he built his Faliscan house
“gallico genere” — “domum in phaliscis gallico
genere aedificatam ferunt” (probably the Roc-
ca of Montefiascone is meant here)®. In 1524,
the Neapolitan humanist Pietro Summonte ex-
plains how the architecture of his homeland was
degraded in the Middle Ages under the foreign
rulers from the dynasties of the Staufer, Anjou
and Aragon®: at that time only primitive, Ger-
man, French and barbaric buildings were built

« . .
there (“non si facevano se non cose piane, te-

desche, francesche e barbare”), and the foreign
rulers robbed spolia of ancient monuments in
order to use them in a barbaric way for French
and German buildings (“in uso barbarico di ope-
re francese e tedesche”). The most important of
the “barbaric” buildings in Naples, i.e. the Sala
dei Baroni, which Alfonso of Aragon had built
in the Castel Nuovo, is disparagingly called by
Summonte a Catalan thing, far from ancient ar-
chitecture (“pur grande opera; ma ¢ cosa catala-
na, nihil omnino habens veteris architecturae”).

Contrary to these statements, the expression la
mode frangoise and the indication of the many
fleurs de lis and “armes de France” in the re-
cord of the visit of Dom Edme de Saulieu, re-
ally characterise the appearance of the SS. Tri-
nitd as made in the French manner and explain
it by stating explicitly that the Church was in-
tended for French monks. This understanding
of the term is confirmed by the classical archi-
tectural treatise of the French Renaissance, Phi-
libert de ’Orme’s Premier tome de l'architec-
ture, which appeared later, but refers to idiomat-
ic expressions that had long been used in France
(1567). De L'Orme writes that the buildings that
were built before the invasion of the new Italian
style in his nation were made in a French man-
ner; literally, as in the record of Dom Edme’s vis-
it to the SS. Trinita, he says, that they are “faicts
a la mode Frangoise™. He repeats this classifi-
cation several times, specifically with reference
to Gothic vaults or such vaults, as he writes, that
were customary in France before the invasion of
the Italian Renaissance, but meanwhile were no
longer used®. Primarily, de L’Orme treats here
the star vault with four points similar to those
in the SS. Trinitd, merely over a square ground
plan (4.8). This “facon de voute” no longer in
use was “appellée entre des ouvriers La mode
Frangoise”. The linguistic parallel confirms
that Dom Edme’s travel companions with their

phrase of the mode frangoise referred, specifical-



ly, to the Gothic parts of the SS. Trinita, i.e. the
choir and the vault, not only because they were
Gothic, but also because they corresponded to
what was especially common in France before
the penetration of the forms of the Italian Re-
naissance.

But this is not the end of the matter. In the record
of Dom Edme’s journey, the entire church is as-
signed to the mode frangoise. This classification
also includes the articulation in Italian style and
the balanced proportioning of the entire space.
We are therefore faced with the question of what
the connection between the two means, in the
sense of the Italian Renaissance opposing styles
in the SS. Trinita. De L’Orme also helps us to
understand this connection when we consider
the Premier tome de U'architecture as a whole.

De L'Orme proudly identifies himself as the per-
son who had introduced the style of the Italian
Renaissance into French architecture, and his
treatise is intended to teach the new way of de-
signing. He therefore takes Italian architectural
theory as his point of departure and focuses on
the hallmark of the all’antica style, i.e. the co-
lumnar orders. In this context, de I Orme, as was
standard practice in Italy at the time, denigrates
the Gothic style: “Telle fagon barbare” had been
abandoned by builders after he, de L'Orme, had
taught them the better way of building more
than thirty years previously (fol. 142v).

But the Premier tome also has another focus,
namely vaults. De ’Orme treats them in the
context of stereotomy (stone cutting) and the
complicated geometric basics necessary to form
the individual stones, which are set in the vaults
exactly according to the conditions of the spheri-
cal surfaces (livres 3-4). The title page of the trea-
tise does not show the columnar orders or an-
cient monuments, but geometric constructions
on which stereotomy is based (see the contribu-
tion of Yves Pauwels, fig. 2, in this volume). In

the Nouvelles inventions pour bien bastir (1561),
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de L'Orme deals mainly with vaults. De L'Orme
personally built highly complex vaults in ashlar,
and such vaults became a characteristic element
of subsequent French architecture. In French ar-
chitectural theory, the treatment of stereotomy
and vaults had a great following, and the later
treatises emphasise that de L'Orme was the first
to deal with the subject®.

Concerning the vaults, de L’Orme does not
teach the new Italian style. In Vitruvius and in
Italian architectural theory, vaults, as far as they
are considered at all, play at most a subordinate
role. Sebastiano Serlio largely ignores them;
Leon Battista Alberti dedicates only two chapters
of his voluminous architectural treatise to them,
and concentrates, according to the Italian way of
construction, on rather simple modes of laying
bricks?. In relation to the vaults, de L'Orme op-
poses Italian polemics against French architec-
ture with a criticism of the Italian Renaissance
from the perspective of a French avant-gardist
(fol. 124v). In an almost schoolmasterly man-
ner, he disciplines an incunabulum of the High
Renaissance, the spiral ramp at the Cortile del
Belvedere, and its architect Bramante, whom
the Italians celebrated as an “illuminator and
innovator of architecture”. He says that the way
in which the columns were inserted there, and
the design of the vaulting, would demonstrate
that the “craftsman” who had designed it — so
disparagingly he addresses Bramante — did not
comprehend what a real architect should actu-
ally understand. Then de L'Orme teaches such
“ignoramuses” in detail how to design proper
vaults and how to apply the columnar orders. In
the first book of his treatise, de L'Orme opposes
the idea of bringing craftsmen and ashlar from
abroad to France, because France had enough
of both; there would be no better ashlar than in
France (foll. 27r-v). The same conviction proba-
bly prompted Cardinal Brigonnet to order that
the stone for the SS. Trinita be carved in France.

Fig. 10 Abbey church of Saint-Gilles.
Remains of the spiral staircase of the destroyed
Romanesque choir (photo H. Ginther).

% So first in the prefaces of M. Joussk, Le secret d’architec-
ture découvrant fidelement les traits geometriques, couppes et
derobemens necessaires dans les bastiments, La Fleche 1642,
and F. DERAND, [ architecture des votites, ou Uart des traits et
coupes des votites, Paris 1643.

7 L.B. ALBERTI, De re aedificatoria, 3.14; 7.11.
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% PEROUSE DE MONTCLOS, I architecture a la frangaise. .. cit.,
pp- 143-146; ].M. PErOUSE DE MONTCLOS, La vis de Saint-
Gilles et l'escalier suspendu dans Uarchitecture frangaise du
XV siecle, in Lescalier dans Uarchitecture de la Renaissance,
éd. A. Chastel, J. Guillaume, Paris 1985, pp. 83-89; A. HarT-
MANN-VIRNICH, L'escalier en vis votité et la construction ro-
mane: exemples rhodainiens, “Bulletin Monumental”, 154,

1996, 2, pp. 113-128; Ip., La ‘vis’ de Saint-Gilles, “Gard. Ses-
sion/Congres Archéologique de France. Société Francaise
d’Archéologie”, CLVIL, 1999, pp. 293-299; F. MitLkE, Hand-
buch der Treppenkunde, Hannover 1993, pp. 230-232.

% DE L’ORME, Premier tome de I'architecture... cit., fol.
123y-125r (4.19).

0 A. PESCHLOW-KONDERMANN, Rekonstruktion des West-
lettners und der Ostchoranlage des 13. Jahrhunders im Mainz-
er Dom, Wiesbaden 1972, pp. 10-15; Der Naumburger Meis-
ter Bildhauer und Architekt im FEuropa der Kathedralen, Aus-
stellungkatalog (Naumburg, Dom, Schlésschen und Stadt-
museum Hohe Lilie, 29. Juni 2011-2. November 2011), her-
ausgegeben von H. Krohm, Petersberg 2011, I, pp. 106f., n.
[.3; H. GONTHER, Philibert de I’ Orme and the French Tradi-
tion of Vaulting, in Building Techniques in Architectural Trea-
tises: Construction Practices versus Technical Writings, éd. C.
Cardamone, P. Martens, “Aedificare. Revue internationale
d'histoire de la construction”, 2017, 2, pp. 119-142.

I See the schematic representation of the stones in the vault
of the spiral staircase of Saint-Gilles by HARTMANN-VIRNICH,
Llescalier envisvoiité... cit., p. 119, fig. 6.

72 M.M. BaRrES, La vis de Saint-Gilles del castello Mania-
ce di Siracusa: un’audace sperimentazione di stereotomia,
“Lexicon. Storie ¢ architettura in Sicilia”, 2007, 4, pp. 15-23;
A. KNaAK, Prolegomena zu einem Corpuswerk der Architektur
Friedrichs 1. von Hohenstauen im Konigreich Sizilien (1220-
1250), Marburg 2001, pp. 47-57; . Maurict, L'architettura
federiciana in Sicilia e Castel Maniace, “Tabulae del Cen-
tro Studi Federiciani”, XX, 40, 2008, pp. 91-120; S. ZORNER,
Nachtrag zu Reims und Naumburg. Die Kapitelle des Castel-
lo Maniace in Syrakus, in Der Naumburger Meister Bildhau-
er und Architekt im Europa der Kathedralen, 111 (Forschungen
und Beitrige zum internationalen wissenschaftlichen Kollo-
quium in Naumburg vom 05. bis 08. Oktober 2011), herausge-
geben von H. Krohm, Petersberg 2012, pp. 528-539.
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Fig. 11 Statue of an architect from the
entrance to the east choir of Mainz Cathedral,
Bischéfliches Dom und Diézesanmuseum

Mainz (photo H. Giinther).

As de L'Orme points out, vaulting and stereoto-
my belong to the traditional way of building in
France. In contrast to Italy, vaults made of per-
fectly bonded ashlars were already widespread in
France in ancient times, for example in the so-
called Temple of Diana in Nimes or in the ar-
cades and ambulatories of the arenas of Nimes
and Arles. In Italy, the ancient vaults are usual-
ly made of bricks or, as in the Pantheon, of con-
crete. However, de ’Orme does not mention
the ancient precursors; he prefers to start in this
field from the French tradition of the Middle
Ages. His main focus is on the Romanesque pe-
riod. In particular, he treats the spiral staircase
in the choir of the abbey of Saint-Gilles as a real
miracle of stereotomy (twelfth century) (fig. 10).
It forms the paradigm for the genus®. Its vault is
constructed of ashlars so large and long that they
all had to be carved bent individually in three di-
rections, depending on their position in the ma-
sonry: according to the helical turn, the inclined
rise and the curvature of the barrel. The stones
fit together exactly, without the use of mortar.
Although the spiral staircase of Saint-Gilles was
largely destroyed in the Huguenot Wars, it was
still an attraction for stonemasons in the seven-
teenth century. The grafhti they left on its wall
bear witness to this. De IOrme (fol. 123v) states
that the art of stonecutting in the manner of the
spiral staircase of Saint-Gilles was still known
during his lifetime and appreciated as a sign of
supreme mastery®.

The spiral staircase of Saint-Gilles had already
aroused admiration in the Middle Ages. In my
opinion, this is shown by the life-sized figure of
a master craftsman carved around the middle of
the thirteenth century, which was placed at the
entrance to the east choir of Mainz Cathedral
(fig. 11)™. From today’s point of view it looks like
the signature of an architect. What it meant in
its time is an open question, because it is out of

the ordinary, if not unique. It is as original as the

figure of the Vitruvian measure-man, who used
to stretch his limbs across the intersections of a
groin vault in the western rood-screen of Mainz
Cathedral (before 1239), or as the donor figures
with their vivid individual characteristics in the
western choir of Naumburg Cathedral. All of
these figures are close in style to each other and
to the sculptures of Reims Cathedral. The mas-
ter craftsman at the entrance to the eastern choir
of Mainz Cathedral wears the leather cap typi-
cal of members of his guild, and a noble cape.
He is deeply bent under the burden of the re-
sponsibility of his important office and leans on
a stick. This support has not the shape of timber,
but is made in the form of a lengthened ashlar
as a sign of his craft. An observer, standing in the
middle before the east choir, would see the cor-
ner of the sculpture where the stone stick of the
figure appears in the foreground, approximate-
ly as shown in figure 11. The stone is carefully
carved and turns in a way similar to the stones
in the vault of the spiral staircase of Saint-Gilles,
only it is elongated in order to serve as a support
for the master craftsman™ (fig. 12). Any other
kind of construction, in which a stone with such
a formation could be inserted, besides the vault
of a spiral staircase, is hardly imaginable. Since
the master of the figure as well as the other mas-
ters of the Swabian sculptures of similar style (fig-
ures from the west rood-screen of Mainz cathe-
dral, statues of the patrons of Naumburg Cathe-
dral, etc.) was at least trained at a French mason’s
lodge, if not a native from France, he certainly
would have known the famous spiral staircase of
Saint-Gilles. Even in the Swabian architecture
in southern Italy (Castel Maniace, Siracusa) the
staircase of Saint-Gilles was imitated.

De I’Orme also treats Gothic vaults in detail,
although they are usually not made of ashlar,
but as in the SS. Trinita, of bricks (4.8-10). He
ignores the complex forms that were common

in Central Europe and on the Iberian Penin-



sula and were studied in many pattern books”.
Primarily, as already mentioned, he deals with
stellar vaults. In connection with the vaults, de
L'Orme assesses the Gothic with understand-
ing. On behalf of the king of France, he person-
ally closed the vaults of the Chapel of the Cas-
tle of Vincennes (1548-1552), which were com-
menced in 1379. Regarding the star vault, he
admits that “ceste fagon de voute, appellée en-
tre des ouvriers La mode Francoise” was no
longer in use, but that it was not to be despised,;
rather, it had very good sides (fol. 107r). More-
over, in contrast to what was customary in the
Italian Renaissance, he allows Renaissance
vaults to integrate elements from the Gothic
ones, from the “voute de la mode Frangoise”,
that were uncommon in the Italian Renais-
sance, especially ribs and jack arches (fol. 112y).
Opverall, the SS. Trinita dei Monti original-
ly demonstrated how to build in the French
avant-garde style: namely, by combining the
columnar orders following the rules most ad-
vanced at the time, with the art of vaulting,
which emanates from the high science of ge-
ometry. This demonstration was extraordinari-
ly complicated, because in order to carry it out,
artists from two different traditions had to work
together. Central Italian artists could hardly cre-
ate vaults in the French manner, and French art-
ists could not design in the same way as Cronaca.
However, the mode frangoise, which was present-
ed in the SS. Trinita did not correspond to what
was customary in France at the time. The influ-
ence of the new Renaissance style on French ar-
chitecture only became apparent some years af-
ter the construction of the SS. Trinitd had start-
ed. The SS. Trinitad demonstrated how the ide-
al mode francoise should be henceforth. This
foresight was to be largely realised in the future.
The design of the SS. Trinita still differs from the
maxims set up by de L’Orme in that the pointed

arch was inserted and that the vault had a Gothic
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shape and, as usual in French Gothic, was made
of bricks. But it already had in common with de
L’Orme the crucial idea that the ideal architec-
ture should combine the architectural articula-
tion all'antica with the classical, i.e. the French
art of vaulting.

In his building works in France, Briconnet did
not adopt Italian forms any more than Cardi-
nal d’Estouteville did, but adhered to the lo-
cal Gothic fashion’™. At the SS. Trinita, he ad-
dressed the demonstration of the mode frangoise
to the Italians and to the foreigners who gath-
ered in Rome. On his journey through Cen-
tral Europe (1517-1518), the Italian cleric An-
tonio de Beatis noticed, as unusual compared
with Italy, that so many churches were vault-
ed”. From a French point of view, the construc-
tion of vaults caused difficulties for Italians still
half a century after de L’Orme. During his vis-
it to Italy in 1601-1603, the Parisian geographer
Pierre Bergeron observed that there were only a
few churches vaulted in Rome. He lists six ex-
amples: the three French churches of S. Agosti-
no, SS. Trinita and S. Luigi dei Francesci, built
by the French brotherhood from 1518-1589, fol-
lowed by the two most prominent later ones that
had adopted the disposition of the SS. Trinita:
the Gestt and S. Maria in Vallicella, the main
centres of the Counter-Reformation in Rome.
Only S. Giacomo degli Spagnoli does not cor-
respond to the argument. According to Guarino
Guarini, the audacity of Renaissance architects
to place mighty domes on high pillars, as at the
crossings of the Gestt and S. Maria in Vallicel-

la, was adopted from Gothic architecture, too””.
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FIG. 6. — SCHEMA DFUN VOUSSOER
OE VOUTE EN BERCEAL HELI
DU TYPE « DE SAINT-GILLES

Fig. 12 Schematic drawing of a stone in a
screwed barrel vault in the manner of the spiral
stair case of Saint-Gilles (by A. Hartmann-
Vimich, 1996).

7 P. Booz, Der Baumeister der Gotik, Berlin 1956; L.R. SHEL-
BY, R. MARK, Late Gothic Structural Design in the ‘Instruc-
tions of Lorenz Lechler, “Architectura”, IX, 1979, 2, pp. 113-

131; K. Hecut, Maf$ und Zahl in der gotischen Baukunst,
Hildesheim-New York 1979; The Art and Craft of Masonry
Construction Design-Stereotomy-Conservation, edited by J.
Grech, Malta 2013; R. Garcia Bano, J. Carvo Loprez, About
an Early 16th-Century Stonecutting Manuscript in the Na-
tional Library of Spain and the Origins of Modern Stereoto-
my, in Proceedings of the Fifth International Congress on Con-
struction History, Acts of the International Congress (Chica-
g0, 3-7 June 2015), edited by B. Bowen and others, Chicago
2015, 11, pp. 135-142; Tecniche costruttive nel Mediterraneo
dalla stereotomia ai criteri antisismici, a cura di M.R. Nobile,
F. Scibilia, Palermo 2016; Crociere e lunette in Sicilia e in Ita-
lia meridionale nel XV1 secolo. Dalla costruzione gotica all‘af-
fermazione di un modello peninsulare, a cura di E.. Garofalo,
Palermo 2016.

" B. CHEVALIER, Guillaume Brigonnet (v. 1445-1514). Un car-
dinal-ministre au début de la Renaissance, Rennes 2005, pp.

327-337; BarpATI, Hommes du roi... cit., pp. 206-210, 312-
316.

* A. DE BEaTIs, Die Reise des Kardinals Luigi d’Aragona
durch Deutschland, die Niederlande, Frankreich und Ober-
italien,1517-1518, herausgegeben von L. Pastor, Freiburg im
Breisgau 1905, p. 69.

76 P. BERGERON, Voyages en Italie (1603-1612), a cura di L.

Monga, Moncalieri 2005, pp. 1371,

77 G. GUARINL, Architettura civile, a cura di B. Tavassi La Gre-
ca, Milano 1968, p. 209 (3.13.1).
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Margarida Tavares da Conceigio

HARD TO OBTAIN, HARD TO TRANSLATE:
LIME AND EARTH CONSTRUCTION IN EARLY MODERN
PORTUGUESE WRITINGS ON ARCHITECTURE

AND FORTIFICATION

Lime masonry and earthwork construction are subjects treated in the earliest written sources related to fortification in the Portuguese
empire. Although these texts are not in the form of an architectural treatise, they do evince a noteworthy concern with construction
techniques. A group of administrative records related to Mazagan (1541) provide us with a first-hand account regarding new methods
of building a fortress, and reveal that good lime, considered more reliable than earth filling for the new ramparts, was difficult to obtain.
Another source is an anonymous manuscript from around 1579, written by a fortificateur playing the role of the architect. Going beyond
Vitruvian guidance, the author merges several sources with his own observations. A significant part of his text is devoted to construction
techniques, including earthworks, and discusses new materials using new words that are sometimes hard to translate. Both cases show a
pragmatic approach and a preference for time-tested knowledge and practical experimentation.

First notes, first questions

Early modern writings in Portuguese on archi-
tecture and fortification — whether theoretical
or technical, treatises or notes, handwritten or
printed — are not particularly easy to come by
as sources, in striking contrast to the construc-
tion activity in all of the overseas territories at
that time. In fact, the first architectural treatise
was printed in Portugal only in 1680, and was
a book restricted to matters relating to fortifica-
tion'. Some manuscripts on military architec-
ture may be found dating prior to that, but most
of them relate to the same author, royal cos-
mographer and engineer, Lufs Serrdo Piment-
el®. From the period before the 1640-1668 war
(when the Portuguese crown was recovered from
the Habsburgs), only an incomplete treatise on
architecture remains, a manuscript presented as
a “lesson read” in 1631 by a royal “master archi-
tect”. In addition, no writings specifically focus-
ing on military architecture have been identified
before the 1630s*. Previously, in the sixteenth
century, only fragmentary texts give us a hint as
to how architectural writings were produced in
Portugal, concurrent with the transformation of
the builder into architect or engineer. The scope
of this article is to inquire whether construc-
tion techniques were a topic included in these
first scarce sources, and whether there was any
particular concern with the building of military

structures, a necessary condition for survival on

a transcontinental imperial scale and at a time
when fortification was quickly changing.

Construction history is a rather recent field of re-
search in Portugal, but some general works and
case studies provide a brief overview. A broad
perspective is given by Jodo Mascarenhas Ma-
teus’, who presents the subject over time and by
type; however, the primary focus here is masonry
techniques, rather than specifically military fea-
tures. Nevertheless, some scholars who address
the topic in early modern Portugal present oth-
er relevant features, especially those relating to
the organisational procedures and royal repre-
sentatives involved®, mostly from the reign of
King Manuel (1495-1521). At that time, a gener-
al procedure became mandatory: all royal build-
ing works had to be subordinated to an emprei-
tada (literally, an undertaking), meaning both a
type of contract and a building site management
tool. The empreitada had to include a prior de-
sign (and related drawings) and a regulation doc-
ument, called a regimento, which included a de-
tailed description of the work to be done for a
singular case. Other interesting studies’” demon-
strate the relevance of ordinances, regulations
and all sorts of legal constraints on the organ-
isation of the built urban environment, at least
since medieval times, and underline elements
that withstood the test of time. However, beyond
a broad treatment of construction management,

these studies do not go so far as to examine mili-
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tary building techniques. Still, the unseen face of
the material reality points to the very existence of
other textual sources besides (and in the absence
of) theoretical writings, which must somehow
have facilitated the learning of new construction
features.

The overarching issue to be addressed is how
Portuguese architectural writings actually evince
the changes that we might expect in terms of ex-
perimentation with fortifications. Common
sense would suggest that construction tech-
niques would have been crucial to experimenta-
tion in early modern military architecture, and
that it should be possible to discuss an equiv-
alent stage of innovation to that which we find
in the design of bastioned fortifications®. For in-
stance, one of the most obvious cases would be
the use of embankments, which required earth-
en and wooden materials to be mixed together,
in a sense creating what could be thought of as
new techniques, such as fascine and variations
thereof.

In order to approach this topic, two different
kinds of sources are explored. Firstly, there are the
most direct sources — administrative documents
relating to fortification building sites, in particu-
lar Magazan, the principal bastioned fortress
overseas. Such documents mention technical
problems when adapting construction methods
to local circumstances. The (new) use of earth

construction and the reliable (old) lime con-
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Fig. 1 Anonymous, Plan of Mazagan, sent by governor
Henrique Correia da Silva to King Philip 11 of Portugal,
1611 (ANTT, Cédice Cadaval, PP/I'T/CCDV/29).

“This work is supported by national funding from the
Fundagdo para a Ciéncia e a Tecnologia (FCT) under the
UID/PAM/00417/2019 project. Unless otherwise noted, all
translations are my own. Margarida Tavares da Concei¢ao, In-
stitute of Art History, School of Social Sciences and Human-
ities, Universidade NOVA de Lisboa; Universidade Auténo-
ma de Lisboa.

' L. SERRAO PIMENTEL, Methodo Lusitanico de Desenhar as
Fortificagoens das Pragas Regulares, & Irregulares, Lisbon
1680. The Lisbon editions (1541 and 1542) of D1EGO DE SaA-
GREDO, Medidas del Romano, Toledo 1526 (R. MOREIRA, Ar-
quitectura, in Os Descobrimentos Portugueses e a Europa do
Renascimento. As Descobertas e o Renascimento, Formas de
Coincidéncias e de Cultura, Lisbon 1983, p. 345; F. Marias,
Diego de Sagredo, entre Arquitectura y Escritura, in Medidas
del Romano, Diego de Sagredo, edicion F. Marfas, . Pereda,
Toledo 2000, p. 11) are not considered here. An overview of
Portuguese early modern architectural writings can be found
in M.'T. CoNcEIGR0, Da cidade e fortificagdo em textos portu-
gueses (1540-1640), Lisbon (2008) 2015, pp. 17-28, 99-118.

? Luis Serrdo Pimentel trained several engineers in the roy-
al fortification class in Lisbon and some of them left their
course textbook manuscript (M. SOoRoMENHO, Manuel Pinto
de Vilalobos, da Engenharia Militar a Arquitectura, Master’s
diss., Universidade Nova de Lisboa 1991, pp. 4-56; M.'T. Con-
CEIGAO, A Praga de Guerra, aprendizagens entre a Aula do Pa-
co e a Aula de Fortificagao, “Oceanos”, XL1, 2000, pp. 24-38).
> Mateus Do Couto, Tractado de Architectura que leo o Mes-
tre e Architecto Matheus do Couto o velho no Anno de 1631,
ms., Biblioteca Nacional de Portugal, Lisboa (henceforth ci-
ted as BNP), cod. 946. Details in CoNcEIGAO, Da cidade e
fortificacdo... cit., pp. 347-363. C. Ruio, “O Eupalinos Mo-
derno’: teoria e prdtica da arquitectura religiosa em Portugal:
1550-1640, PhD. thesis, Universidade de Coimbra 2006, pp.
281-299.

* For instance this first one, related to the Jesuit school:
[. STAFFORD, La Architectura Militar, in Varias obras mathe-
maticas compuestas por el P. Ignacio Stafford mestre de mathe-
matica en el collegio de S. Anton de la Compariia de Jesus y no
acavadas por causa de la muerte del dicho padre, Lisbon 1638
(BNP, cod. 240, ff. 505-642).

> J. MasCARENHAS-MATEUS, Técnicas tradicionais de cons-
trugao de alvenarias. A literatura técnica de 1750 a 1900 ¢ o
seu contributo para a conservagdo de edificios histdricos, Lis-
bon 2002; Histéria da Construgdo em Portugal. Alinhamen-
tos e fundagdes, ed. J. Mascarenhas-Mateus, Coimbra 2011;
Histéria da Construgao em Portugal. Consolidagdo de uma dis-
ciplina, ed. ]. Mascarenhas-Mateus, Lisbon 2018; J. Masca-
RENHAS-MATEUS, The Study of the History of Construction in
Portugal: Between the Singular and the Universal, in L'His-
toire de la Construction / Construction History, ¢d. A. Bec-
chi, R. Carvais, Paris 2018, pp. 325-356. Research on heritage
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¢cao de Vitrivio até ao século XVIII: uma visdo critico-interpre-
tativa a luz da ciéncia contemporanea, PhD. thesis, Universi-
dade de Evora 2001.
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dagdo de uma disciplina... cit., pp. 59-75; M. SOROMENHO, A
Administragdo da Arquitectura: o Provedor das Obras Reais em
Portugal no século XVI e na 1 metade do século XVII, “Anu-
ario del Departamento de Historia y Teoria de Arte”, Madrid
1997-1998, IX-X, pp. 197-209.

7S.M.G. PiNTO, As interacgdes no sistema das operagdes ur-
banisticas nos espagos urbanos portugueses até meados de Oi-
tocentos, PhD. thesis, University of Coimbra 2012; Building
Regulations and Urban Form, 1200-1900, edited by T.R. Slat-
er, S. Pinto, London 2017; S.M.G. PiNTO, Behaviours and
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struction are underlined here. These rather ad-
ministrative and legal texts, which are almost the
complete opposite of a treatise, provide us with a
manifestation of the real learning in the field and
a first-hand reaction to new ways of building a for-
tress. In short, they tell us how it was achieved —
knowledge that would otherwise have been lost.
Secondly, we have architectural writings dating
from around the 1570s, the first of their kind to
be produced within a Portuguese context. We are
able to examine these, looking for explanations
of construction techniques. The main topics
worth addressing here include the interest that
this area held for the “architectural writer” and
the way in which new materials and words were
translated, including descriptions of earthworks.
Going beyond the use of Vitruvian topoi (despite
the fact that this point of reference was mediated
to a high degree through contemporary Italian
books), we should question whether modern au-
thors were really updating ancient instructions’
in addressing such building techniques. From at
least the fifteenth century, Vitruvian influence
in Portugal was disseminated within a broad cul-
tural context'’, but we do not have any architec-
tural text on this subject before the 1570s. Due to
this context of an insufficiency of architectural
writings, the necessity of exploring sources that
fall somewhat outside the theoretical canon al-
so makes it essential to discuss a secondary issue,
namely the profile of the “writers”. Who wrote
about construction techniques and what difficul-
ties arise when attempting to identify their back-
grounds? They are variously described as masters
of works, or fortificateurs, more often than archi-
tects or engineers. Coming from different back-
grounds, writers use words and expressions that
are sometimes hard to translate: words original-
ly in Latin, Italian or French are adapted to Por-
tuguese in different ways, and the use of old ver-
nacular formulations may make the meaning of

the text hard to understand and even harder to

translate, as its use and meaning in craft practice

are lost today.

Building site sources: materials for a new for-
tress

Certain documents relating to fortification
building sites in the first decades of the sixteenth
century, when architectural design was chang-
ing to resist gunpowder artillery'!, seem to pro-
vide the most promising path towards under-
standing how construction techniques were ap-
plied and how they were discussed at the time. In
any case, the connection with the existence of a
building is very specific. The documents may be
signed by different actors, expressing their knowl-
edge and their doubts, and deserve close atten-
tion as they state the difficulties being faced in a
first-hand account.

One such case that brings together a range of
preeminent, professional figures was the for-
tress of Mazagan (now El Jadida, in Morocco).
Construction took place in two different stages:
in 1514, when a quadrangular fortress was built
(later transformed into a warehouse and cistern);
and in 1541, when work began on the new bas-
tioned fortress'2. The first stage can be connect-
ed to two brothers, Diogo and Francisco de Ar-
ruda®. These royal master builders were at the
forefront of important changes in Portuguese
military architecture, creating some of the first
new constructions to resist firearms. The Arruda
brothers were sent to North Africa in 1514 and
engaged in work on the fortifications of Azamor
and Mazagan. From Azamor, the two wrote the
king a long letter reporting construction prob-
lems™ (fig. 2).

Like many similar letters exchanged between lo-
cal agents and the king’s circle, this document
shows that the Arrudas’ overriding preoccupa-
tion was the security of the wall structures in
both places and the difficulty of finding supplies

of good limestone. Indeed, this was a recurring
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problem!®, as Portuguese limestone (particular-

ly from Portimdo on the Algarve coast and areas
of the south, such as Evora)'® was required to get
good-quality lime mortar. The reported difficul-
ty mainly related to the walls and bastion foun-
dations facing the sea, which required stronger
mortar. For that reason, they claimed to have re-
served Portuguese lime for those structures on-
ly!'”. The builder-architects explain that they
have built lime kilns and tried local limestone to
no avail, and stress that they are sure about the
lack of viability because they have carried out
some experiments. They claim that the local

lime they tried to use didn’t melt in the same way

Portuguese lime does, instead turning to an ashy
substance and resulting in a weak, poor-quali-
ty material. They also assert this lime is so bad
that Moorish builders themselves had to cover
the walls with plaster in order “to hold lime in-
side the wall”. This was described by the Arru-
da brothers, who discovered some points on the
Moorish walls coated with less plaster'®. Over
time and across different areas, the production of
lime (cal) as a binder material relied not only on
the quality of the limestone but also on a proper
heating, burning and cooling process for it, in ac-
cordance with the specific details and recipes lat-

er found in most textbooks!’.

Fig. 2 Letter addressed to King Manuel, signed by Diogo
and Francisco de Arruda, dated from Azamor, 31 March
1514 (ANTT, CC, 1, 15, doc. 14).

Procedures used by Construction Agents of Ordinary Buildings
in Portugal during the Late Middle Ages and Early Modern
Period: Rules, Regulations and Controls, “Construction Histo-
1y, International Journal of the Construction History Society”,
XXX, 2018, 1, pp. 49-68. Pinto also studied the case of Valério
Martins de Oliveira, a stonemason who also wrote a technical
book that was printed in Lisbon in 1739; see S.M.G. PiNTO,
As adverténcias de Valério Martins de Oliveira ou o manual
dos mestres pedreiros e carpinteiros portugueses do periodo mo-
derno, in Histéria da Construgdo em Portugal. Consolidagdo
de uma disciplina... cit., pp. 77-102.

% On the building of fortifications and earthworks, see among
others: J.R. HALE, The Development of the Bastion, 1440-
1534, an Italian Chronology, in Renaissance War Stud-
ies, London 1983, pp. 1-31 (first edition 1965); S. PEPPER,
N. Apawns, Firearms and Fortifications. Military Architecture
and Siege Warfare in Sixteenth Century Siena, Chicago 1986;
D. LAMBERINT, Il Sanmarino. Giovan Battista Belluzzi, archi-
tetto militare e trattatista del Cinquecento, Firenze 2007.
?The bibliography of interpretations of Vitruvius and ear-
ly modern architectural theory and practice is extensive. To
quote just the main general works: Trattati d’Arte del Cinque-
cento fra Manierismo e Controriforma, a cura di P. Barocchi,
Bari 1960-1962; Scritti Rinascimentali di Architettura, a cura
di A. Bruschi et al., Milano 1978; Le Projet de Vitruve. Object,
destinataires et réception du De Architettura, actes du colloque
international (Rome, 26-27 mars 1993), éd. P. Gros, Roma
1994; P. Gros, Vitruve et la tradition des traités d’architecture.
Fabrica et ratiotinatio. Receuil d’études, Rome 2013; M. CARr-
PO, Architecture in the Age of Printing. Orality, Writing, Typog-
raphy, and Printed Images in the History of Architectural Theo-
ry, Cambridge 2001; Sebastiano Serlio a Lyon: architecture et
imprimerie. Le traité d’architecture de Sebastiano Serlio, une
grande enterprise éditorial au XVI* siecle, éd. S. Deswarte-Rosa,
[Lyon] 2004; Les traités d’architecture de la Renaissance, actes
du colloque (Tours, 1-11 juillet 1981), éd. J. Guillaume, Paris
1988; Paper Palaces. The Rise of the Renaissance Architectural
Treatise, edited by V. Hart, P. Hicks, New Haven-London 1998;
F. LEMERLE, Y. PAUWELS, Architectures de papier. La France
et l'Europe, suivi d'une bibliographie des livres d’architecture
(XVI-XVII siecles), Turnout 2013; Architectvra. Architecture,
textes et images, XVI*-XVII* siecles, éd. I'. Lemerle, Y. Pauwels,
http://architectura.cesr.univ-tours.fr/Traite/index.asp?param,
last accessed on 24 February 2020; P.N. PaGLIARA, Vitruvio da
testo a canone, in La Memoria dell’Antico nell’Arte Italiana, a
cura di S. Settis, Torino 1986, 111, pp. 5-85; A. PAYNE, The Ar-
chitectural Treatise in the ltalian Renaissance. Architectural In-
vention, Ornament, and Literary Culture, Cambridge 1999.
1" MOREIRA, Arquitectura... cit., p. 342; R. MOREIRA, A Arqui-
tectura do Renascimento no Sul de Portugal, a Encomenda Ré-
gia entre o Moderno e o Romano, PhD. thesis, Universidade
Nova de Lisboa 1991, pp. 286-299. An attempt to translate
De Architectura, by the mathematician Pedro Nunes, is docu-
mented in 1541 (see also M.T. CoNcEigAo, Translating Vit-
ruvius and Measuring the Sky: On Pedro Nunes and Architec-
ture, “Nexus Network Journal: Architecture and Mathemat-
ics”, 13,2011, 1, pp. 205-220).

"' See MOREIRA, A Arquitectura do Renascimento... cit., pp.
126-195; Histéria das Fortificagoes Portuguesas no Mundo,
ed. R. Moreira, Lisbon 1989, pp. 126-195; P. D1as, Arquitectu-
ra dos Portugueses em Marrocos. 1415-1769, Lisbon 2000; M.
BarrOCA, Tempos de resisténcia e de inovagdo: a arquitectura
militar portuguesa no reinado de D. Manuel I (1495-1521),
“Portvgalia”, 2's., XXIV, 2003, pp. 95-118.

12P. CENVAL, Sources inédites pour [ Histoire du Maroc, Série
Portugal, Paris 1934-1953, I-1V; Dias, Arquitectura dos Portu-
gueses... cit., pp. 135-153; R.MOREIRA, A construgdo de Maza-
gao. Cartas inéditas 1451-1542, Lisbon 2001; J. CORREIA, Im-
plantagao da cidade portuguesa no Norte de Africa. Da toma-
da de Ceuta a meados do século XVI, Porto 2008 pp. 336-349,
395-402; J.B. Maros, Do mar contra terra. Mazagdo, Ceuta e
Diu, primeiras fortalezas abaluartadas da expansdo portugue-
sa, PhD. thesis, Universidad de Sevilla 2012, pp. 75-227.
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Fig. 3 Baluarte do Raio, Azamor (photo . Correia).
Fig. 4 Torre da Cegonha, Mazagan (photo |. Correia).

1 Diogo (active 1508-ca.1530) and Francisco de Arruda (ac-
tive 1510-1547) were responsible for Lisbon’s new fortifi-
cations, including the baluarte of the Ribeira palace (since
1508) and the baluarte in Restelo (1516-1517, now known as
the Torre de Bélem); besides adapting medieval castles and
building new fortifications in Alentejo, they both worked in
several fortifications in North Africa. Moreover, Diogo de Ar-
ruda was appointed in 1521 as surveyor of the Royal Works.
F.S. ViTERBO, Diciondrio Histérico e Documental dos Arqui-
tectos, Engenheiros e Construtores Portugueses, Lisbon 1988,
L, pp. 51, 60 (first ed. Lisbon 1899); N. SEnos, O Pago da Ri-
beira 1501-1581, Lisboa 2002, pp. 54-62.

1* Dated from Azamor, 31 March 1514, Arquivo Nacional da
Torre do Tombo (henceforth cited as ANTT), Lisboa, Cor-
po Cronoldgico (henceforth cited as CC), 1, 15, doc. 14, pub-
lished by ViTERBO, Diciondrio... cit., I, pp. 48-50.

1 Sources largely published by Sousa Viterbo reveal this is-
sue around the same period, for instance on the north-eastern
Portuguese border during the renewal of the castle of Almei-
dain 1508 (ANTT, CC, 1, 17, doc. 46, VITERBO, Diciondrio...
cit,, L, pp. 338-340).

' VirErBo, Diciondrio...cit., I, p. 60, refers to Portimao; BNP,
cod. 3675, ff. 17v-18y, refers to Evora. From a broad geologi-
cal point of view, southern Portuguese regions feature a differ-
entkind of limestone.

17“|para] fazer obra durauell convem que seja ao menos os
alicerces da call de Purtugall [...] como por que he a borda
do mar que mais asynha a ade gastar” (VITERBO, Diciondrio...
cit., p. 48); translation: “to create work that lasts, it is impor-
tant for the foundations, at least, to be made using lime from
Portugal [...] also because they are at the sea edge, so they are
worn more easily”.

' Longer transcription: “O ponto em que ora estaa o castello
dazamor, saberra vosa alteza o que se fez na call que vosa al-
teza mandou que c4 trabalhassemos por se fazer. Cozemos
huum forno que nos lamcarya trezemtos cimquemta moyos,
o quall forno, se a pedra fomdyra como fumde a de Portugall,
ouueramos quinhentos moyos, assy que esta quebra nos pare-
ce que jaz na pedra nd ser muyto natural de call e a call em si
he fraca [...]. [...] pera que a obra que se com ella fezesse fos-
se segura e durauel, o que com estoutra, por ser ta fraca co-
mo he, nam sera segura a obra com ella comecada [...]; por
que sabera vosa alteza que quanta obra antyga os mouros tem
feyto nesta cidade toda he cuberta de jesso, pera que segure
a call de dentro da parede e omde quer que o jesso mimgoa
logo a agoa a desfaz como se fosse barro; [...] nem crea vosa
alteza que se pode em Mazagio fazer call de que vosa alte-
za seja seruido, por que parece cimza; assy a faziam os mou-
ros nesta cidade, e a que agora fazemos he de muita avam-
tagem da que os mouros faziam e comtudo nio he boa, co-
mo jd dizemos. [...] A fraqueza e condigoens desta call nam
fazemos saber a vossa alteza mais ceedo, por que a nam ty-
nhamos esprimentado e agora o temos esprimentado, por ys-
so ho fazermos assy saber a vossa alteza |...]” (VITERBO, Di-
ciondrio... cit., p. 49); translation: “As the castle of Azamor is at
this point in time, Your Highness knows what has been done
in the lime your highness told us to work with. We burnt it in
a kiln which would make three hundred and fifty méios [Por-
tuguese old unit of volume measurement, equivalent approx-
imately to 60 alqueires, with 1 alqueire equal to around 14 li-
tres; the unit was subject to substantial large regional varia-
tion], which kiln, if the lime would burn as it does in Portu-
gal, would give us fifty hundred mdios, so this break that lies
in the stone seems to us not to be very natural for lime, so that
the lime itself is weak [....]. [ ...] for the work done with it would
be safe and durable, such that for this other one, being as weak
as it is, work started with it will not be safe |...]; because Your
Highness should know that old work the Moors have done in
this whole city is covered with plaster, so that you can hold the
lime inside the wall, and wherever the plaster falls, the water
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Some construction work took place between
1514 and 1530 both in Azamor and Magazan
(figs. 3-4). Problems periodically arose, with Por-

tuguese lime applied to the troublesome spots?.
Afterwards, around 1540, King John III and
his councillors decided to abandon the king-
dom’s fortifications in North Africa, with the ex-
ception of Mazagan, Tangier and Ceuta. In or-
der to secure the Portuguese position, the mon-
arch also decided to build a new bastioned for-

tress town in Mazagan. By June 1541, the head

of the building site, Jodo de Castilho — who was
the most important architect in Portugal at the
time and already over sixty years old?! — was al-
ready in place when Miguel de Arruda (ca.
1500-1563, probably the son of Francisco Arru-
da and nephew of Diogo)* was sent there to ac-
company the Italian engineer Benedetto da Ra-
venna (ca. 1485-1556). At that time, Benedetto
was working in Spain for the Emperor Charles
V, brother-in-law to John II, and the Portuguese

monarch requested the engineer’s services via
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diplomatic channels?. Benedetto’s mission was

to decide on the design of the bastions both in
Ceuta and in Mazagan. Building work imme-
diately began in Mazagan and the enceinte was
closed by November 1542. Sources* relating
to the site provide us with far more information
than the authorship of the design, revealing the
ongoing learning process and aspects under dis-
cussion. Such issues were resolved quite swiftly,
as the king ordered the Italian’s notes to be strict-

ly followed.

These letters reveal new vocabulary in Portu-
guese, and several sentences are explicit about
certain technical changes, such as the transfor-
mation of the round or squared torre (tower) into
the (also round or angular) baluarte or bastido®.
One of the most frequently mentioned issues re-
lates to the new type of walls or ramparts: thick-
er, with embankments, but also with stone clad-
ding shaping the curtains between the new an-
gular bastions. This introduced a differentia-

tion between muros (walls) and reparos (ram-

Fig. 5 F. de Holanda, Detail of the bastion of Fuenterrabia
(Real Biblioteca del Monasterio de San Lorenzo de El
Escorial, ms. 28-1-20, {. 42r; © Patrimonio Nacional).

Fig. 6 I*. de Holanda, Detail of the bastion at Pesaro,

in brickwork (Real Biblioteca del Monasterio de San
Lorenzo de El Escorial, ms. 28-1-20, f. 36v; © Patrimonio
Nacional).

soon undoes it as if it were clay; [...] Nor should Your High-
ness believe that in Mazagan you can make lime so that Your
Highness is served, because it looks like ash; that made by the
Moors in this city, and that which we are making now are bet-
ter than that made by the Moors, and yet it is not good, as we
have already said. [...]. We did not inform Your Highness of
the weakness and conditions of this lime because we had not
experienced it, and now we have experienced it, we are letting
Your Highness know [...]”.

1 For instance, in Mateus do Couto’s lesson (Couto, Trac-
tado de Architectura... cit., pp. 36-38, Book 2, Chapter 9, on
building materials) or in Oliveira (V.M. OLIVEIRA, Adverten-
cias aos modernos, que aprendem os officios de pedreiro, e car-
pinteiro, Lisbon 1739, pp. 78-81), both following the building
techniques outlined in ViTrRUVIO, De architectura, a cura di
P. Gros, Torino 1997, 1, pp. 131-133 (IL, V).

2 Dias, Arquitectura dos Portugueses... cit., pp. 117-128; but
the building works in Mazagan are documented only be-
tween 1514 and 1517; MOREIRA, A construgdo de Mazagao...
cit., pp. 41-42.

2'"T'he extensive work of Jodo de Castilho (active 1515-1552) is
mainly connected to the royal protection of big monasteries;
by 1541 he was the leading master-builder of the Convent of
Christ in Tomar. See VITERBO, Diciondrio... cit., pp. 183-184;
MOoREIRrA, A Arquitectura do Renascimento... cit., pp. 406-570.
2 Over the next two decades Miguel de Arruda, appointed as
Royal Master of the Fortification Works (“mestre das obras |... |
dos muros ¢ fortalezas nos luguares de meus reinos e sefio-
rios”: VITERBO, Diciondrio.... cit., pp. 72-73) in 1549, oversaw
bastioned fortress design in Portugal and overseas (Lisbon, Ba-
hia in Brazil, Diu in India and on Mozambique Island).

» Benedetto da Ravenna was a veteran who had worked
around the Mediterranean for the Spanish crown since 1511.
Around 1540 he was stationed in Cadiz, on the southern coast
of Spain, not far from Ceuta; see J. Bury, Francisco de Hol-
landa: A Little-Known Source on the History of Fortification in
the 16th Century, “Arquivos do Centro Cultural Portugués”,
1979, pp. 190-198. Ip., Benedetto da Ravenna (c. 1485-1556),
in A Arquitectura Militar na Expansao Portuguesa, ed. R.
Moreira, Porto 1994, pp. 130-134; E.. KassLEr-Taus, Building
with Water: The Rise of the Island-City in the Early Modern
Mediterranean, “Journal of the Society of Architectural Histo-
rians”, 78, 2019, 2, pp. 145-166.

# MOREIRA, A construgdo de Mazagdo... cit. See more in Ma-
108, Do mar contra terra... cit.; ].B. MaTos, First bastioned for-
tifications of Portugal’s overseas expansion, in Heritages and
Memories from the Sea, conference proceedings (Fvora, 14-16
January 2015), edited by F. Barata, J. Rocha, Evora 2015, pp.
208-213; W. Rossa, 1514 El Jadida 1541. Le vicende della fon-
dazione di una citta marocchina, in Il cantiere della citta. Stru-
menti, maestranze e tecniche dal Medioevo al Novecento, a cu-
ra di A. Casamento, Roma 2014, pp. 103-120.

» Baluarte or bastido are both common equivalents to bastion
in English. See M.T. CoNcEIGRO, Le langage militaire des in-
génieurs et des fortificateurs portugais (c. 1480-1580), in Les
mots de la guerre dans 'Europe de la Renaissance, éd. M.M.
Fontaine, J.L. Fournel, Geneve 2015, pp. 144-152.
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% This was the case of Fuenterrabfa in the Basque region:
F. Horanpa, Os Desenhos das Antigualhas, ms. 28-1-20, . 42,
Real Biblioteca del Monasterio de San Lorenzo de El Esco-
rial. See Bury, Francisco de Hollanda... cit., p. 189; F. CoBos,
Dessins de fortification dans “Os desenhos das antigualhas”
du Portugais Francisco de Holanda (1538-1540), in Atlas Mi-
litaires Manuscrits Européens (XVI-XVIII* si¢cles), actes des
journées d’étude (Paris, 18-19 avril 2002), éd. I. Warmoes, E.
d'Orgeix, C. van den Heuvel, Paris 2003, pp. 117-132: 124.
77¢[...] porque aimda que pera artelharia os repairos de ter-
ra sejam fortes aveis de ver se vos ficio essas estamcias muito
baixas e a cava se he estreita e pouco funda |[...]” (Letter from
King John 111 to Luis Loureiro, captain of Mazagan, 13 April
1541, in MOREIRA, A construgdo de Mazagdo... cit., p. 92.).
“[...] because even if earth ramparts are strong for artillery, you
need to make sure that those platforms are not too low and
that the moat is not too narrow and not very deep [...]".

% “[...] ndo tendes espaco pera fazerdes repairos nem creo
que terra pera os fazer porque me dizem que estaa sobre la-
gias [...].” Letter from King John III to Lufs Loureiro, April

1541, in MOREIRA, A construgdo de Mazagao... cit., pp. 86-89:
88. The king also commanded careful checking of the site for
making the lime mortar.

# Besides the lack of food provisions, Jodo de Castilho, chief
master of the building site, states he was working since dawn
to sunset (letter from Jodo de Castilho to King John III, 2 Sep-
tember 1542, in MOREIRA, A construgdo de Mazagdo... cit.,
pp- 137-138).

U Maros, Do mar contra terra... cit., p. 160.

*! Jodo Barros de Matos had the opportunity to examine one
bastion and confirm its filling materials: earth and small
picces of stone compacted in layers (MaTos, Do mar contra
terra... cit., pp. 147-148).

324[...] posto que Vossa Alteza me ndo mandou recado do que
lhe esprevi agerqua do baluarte que entra dentro do mar e des-
ta entrada da calheta, que eu ho ndo fizera como estava na
hordenacao pelo que compria a seu servigo. E crea Vossa Al-
teza que se se ndo fizer hum reparo de pedra seca hou de cha-
paria da parte do Norte que na calheta ndo entrara nenhum
batel com tromenta nem caravela [...]. //[...] Eu esprevi a Vos-
sa Alteza agerqua do muro da parte do mar que me mandase
o que nele avya de fazer porque terra plana a-de custar tanto
como de pedra e cal. E ao capitdo he a Jodo Ribeiro he a mym
nos paregia beem que se fizesse de trinta y cynco palmos de
grosso porque com hos travezes que levao os entulhos e com
ho muro da parte da villa ndo se faz mais despesa, ¢ escusa
terra plana”. Letter from Jodo de Castilho to King John III, 2
September 1542, in MOREIRA, Cartas... cit., p. 138. The unit
of measurement used here is the Portuguese palmo (equiva-
lentto 22 ¢cm), which I have translated here as “palm”.

% Instructions by the Infante Dom Lufs to be sent to Mazagan,
undated (ca. 1542), in MoREIRA, Cartas... cit., pp. 155-156.

3* Here (Instructions by the Infante Dom Lufs.... in MOREIRA,
Cartas... cit., p. 156) and in other documents during this peri-
od, the Portuguese word is bombardeiras; it refers to the place
where the artillery piece was positioned and not to the piece
itself. We may suppose that despite this name the embrasures
were meant for other, more modem types of cannon.
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part embankments). It is no mere coincidence
that in spring 1540, when the artist Francisco
de Holanda (ca. 1517-1584) returned from his
journey to Italy, bringing with him drawings of
new fortresses, one of them had the subtitle ter-
rapieno®, which highlights this requirement
(figs. 5-6).

Mazagan’s sources contain several references to
the problem of building ramparts in earth (repai-
ros de terra), even though everyone recognized
the usefulness of this new type of curtain wall
against artillery fire””. As the king pointed out,
building this kind of rampart required a larger ar-
ea. Moreover, earth was also needed, but the set-

tlement had only rocks:

[...] you do not have space to make the ramparts
nor, I believe, the earth to make them, because |
have been told that they are located on rock slabs

[...]%

In fact, the moat was tremendously difficult to
open, which led to a few piteous complaints by

Castilho® (fig. 7).

Following the construction of the ramparts, the
drawing showing the plan of the fortress in 1611
(fig. 1), as pointed out by Jodo Barros de Matos™,
shows the structure accurately. The perimeter
and bastions were not all filled in with earth and
rubble’!: two bastions have stone masonry case-
mates and another two are filled in. However, on
the seafront near the wharf, the rampart is thin-
ner and entirely built using stone masonry (see
fig. 7). It is worth looking closer at the discus-
sion between the monarch and master-builder
Jodo de Castilho, who complained that he would
send the drawings if he had proper sheets of pa-
per. He then justified himself, arguing:

[...] as Your Highness did not send any message re-

garding what I wrote about the bastion that goes in-

to the sea and the wharf, that I did not do it per your

ordination. And believe me, Your Highness, that
if we did not make a rampart with dry stonework

or stone cladding, no boat or caravel would enter
the northern part of the wharf during a storm [....].
/1T wrote to Your Highness about the wall facing
the sea, and what should be ordered to do, because
plain earth will cost as much as stone and lime.
And to the captain, and Jodo Ribeiro and myself,
it seemed that it would be good for it to be made
thirty-five palms thick, because with the rubble for
the traverses and with the town’s wall there will be

no more expenses, and plain earth is not needed™.

Besides the resistance to filling the walls fac-
ing the sea with earth and rubble, another issue
worth highlighting is the finishing of the par-
apets, a more visible and vulnerable part of the
fortress. The Infante Dom Luis, Duke of Beja®,
the king’s brother and his main military adviser,
who was also leading the Lisbon board of advi-
sors for the Mazagan works, issued instructions.
These detail materials and measures for the par-
apet on each bastion or front, stipulating the ob-
ligation to apply the measurements according
to the design. He warned that the walls should
not be made thicker than necessary to hold the
fill, albeit allowing masonry to be used instead of
earthen materials in some specific parts, such as
a cavalier facing the sea. He also decreed that no
échauguettes (or watch turrets) should be built
using masonry, but only using tarred wood.

Finally, these instructions distinguish between
the materials for the embrasures, with stonework
for ‘bombards™* and brick for harquebuses, and
add an exotic touch by ordering that the artillery
be covered with palm leaves to provide shelter
from the rain. The debate regarding the use of
brickwork or stonework against gunpowder im-
pact is absent in these sources. Employing brick-
work was indeed among the advice Francisco de
Holanda claimed to have given for Mazagan, al-
though it was not heeded®. The list of instruc-
tions issued by Dom Lufs ends with an order to
send a large quantity of lime, suggesting that it
was still deemed more suitable than rubble and

earth filling.
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The sources explored here reveal the initial tech-

nical reaction to the process of conceiving and
building a new fortress with angular bastions ac-
cording to a design by an Italian engineer, who
left drawings and instructions to be strictly fol-
lowed by the Portuguese. The repeated roy-
al advice not to deviate from these instructions
also reflects the reaction towards new proce-
dures for building fortifications, in particular a
certain rejection of the use of earth and rubble
filling for the ramparts. The Portuguese archi-
tects (who in the sources are named as masters
of the royal works, but who were well acquaint-
ed with design) and those who were in charge on
the ground seem to have taken a pragmatic ap-
proach, insisting on the use of good lime to build
strong and lasting walls. This was intended to
make the construction viable in the first place,

and reliable in the long run.

Hard to translate: architectural writings by a
fortification builder

In the late 1570s a very different geopolitical sit-
uation emerged. At this time, angular bastioned

fortifications were under construction in strate-

gic areas of the Portuguese empire, which would
subsequently be united under the same Iberi-
an monarch, Philip II of Spain, son of Charles
V and Isabel of Portugal, in 1580. By this time,
writings relating to military architecture were be-
ing printed and read in Europe (and its colonies)
in a much larger number than previously, hav-
ing seen a particular increase from the 1550s on-
wards*.

Roughly coinciding with the start of the reign of
the young King Sebastian, grandson and succes-
sor of John III, the very first manuscript on archi-
tecture to be written by a Portuguese author, al-
beit anonymous and untitled, dates from around
1576. It appears to meet the standards of archi-
tectural treatises published elsewhere and gives
building materials a prominent position. Often
attributed to Anténio Rodrigues (ca. 1525-1590),
Miguel de Arruda’s immediate successor as Mas-
ter of Royal Works?’, it was never printed and re-
mains unfinished, the contents somewhat hap-
hazardly arranged®. The codex has 66 folia,
of which 21 are entirely devoted to construc-
tion techniques and the properties of materials,

drawing upon approaches by various other writ-

Fig. 7 Mazagan, Eastern curtain of the fortress,
near the wharf (photo |. Barros de Matos).

3 F. HoLaNDA, Da Ciéncia do Desenho... 1571, ms., Biblio-
teca do Paldcio Nacional da Ajuda (BA, Lisbon), 52-XI1-24, ff.
43-43v. Holanda also claimed that the fortress of Mazagan was
made according to his idea and model, but this is not the mat-
ter under study here.

%0 ]. Bury, P. BREMAN, Writings on Architecture Civil and Mili-
tary c. 1460 to 1640, The Hague 2000.

BNP, cod. 3675 [Tratado de arquitectura]. Attributed to
Antonio Rodrigues by Rafael Moreira, who first studied the
manuscript in depth and considered it to be the first part of
another codex (R. MoreIRA, Um Tratado Portugués de Arqui-
tectura do Séc. XVI, MA thesis, Universidade Nova de Lisboa
1982; partially published as Um Tratado Portugués de Arqui-
tectura do Século XVI (1576-1579), in Colectanea de estudos
Universo Urbanistico Portugués 1415-1822, Lisboa 1998, pp.
353-398). For more, see CONCEIGAO, Da cidade e fortifica-
¢do... cit., pp. 289-338.

61



Lime and Earth Construction in Early Modern Portuguese Writings on Architecture and Fortification Margarida Tavares da Conceigio

Fig. 8 Anonymous, Tratado de arquitectura
(BNP, cod. 3675, ff. 13v, 14).

pagina successiva
Fig. 9 Anonymous, Tratado de arquitectura
(BNP, cod. 3675, 1. 37v).

Fig. 10 Anonymous, Plan of a bastion,
from Tratado de arquitectura (BNP, cod. 3675, 1. 63).

Fig. 11 Anonymous, Plan of a bastion,
from Tratado de arquitectura (BNP, cod. 3675, 1. 67).

38 Available since November 2019, but without a full critical
edition and not available for direct purchase: Primeiras Obras
de Arquitectura, ed. ].B. Pinho, ].V. Caldas, Lisboa 2019.

* See more in CONCEIGAO, Da cidade e fortificagdo... cit., pp.
324-329.

# See P. MARTENS, Ingénieur (1540), citadelle (1543), bastion
(1546): apparition et assimilation progressive de termes italiens
dans le langage de Uarchitecture militaire aux Pays-Bas des
Habsbourg, in Les mots de la guerre... cit., pp. 105-140. For the
[talian context, see F.. MERRILL, The Professione di Architetto
in Renaissance Italy, “Journal of the Society of Architectural
Historians”, LXXVI, 2017, 1, pp. 13-35.

I 'The sequence of the definitions and propositions on ge-
ometry, perspective and surveying tools, as well as the draw-
ings, are very similar to Serlio’s First and Second Books, but
are not a copy or close translation (S. SErLIO, Il primo [-quin-
to] libro d’architettura... di Sebastiano Serlio, Bolognese, Vene-
zia 1551; S. SERrLIO, [/ Architettura. I Libri I-VII e Extraordina-
rio nelle prime edizioni, a cura di F.P. Fiore, Milano 2001, I-II;

or S. SERLIO, Sebastiano Serlio on Architecture. Books I-V of

Tutte I'Opere d’Architettura et Prospetiva, edited by V. Hart, P.
Hicks, New Haven-London 1996). Rafael Moreira (Um Tra-
tado Pr)n‘ut/ue . cit, pp. 168-169) pointed out this Serlio in-
fluence and also adds the probable use of Cosimo Bartoli’s
book (Del modo di misurare le distantie, le superficie, i corpi,
le piante, le provincie, le prospettive G tutte le altre cose terrene,
che possono occorrere a gli huomini, Venezia 1564). For more
on the sources used in that part of the manuscript, see J.P. Xa-
VIER, Sobre as origens da perspectiva em Portugal. O Liuro de
Prespectiua do Cédice 3675 da Biblioteca Nacional, um Tra-
tado de Arquitectura do século XV1, Porto 2006, pp. 211-242,
315.

*# The plans of the bastions seem to be studies of different de-
sign possibilities for the same “ideal” or hypothetical bastion.
As they are drawn on the last seven folios (six bastion plans, a
section and half a schematic plan of a regular fortress) without
any written explanation and as they are not referred to in the
preceding chapters, they may have been produced by a differ-
ent hand. Previous research on these drawings indicates that
they are not copies (CONCEIGAO, Da cidade e fortificagdo...
cit., pp. 321-324).

B V1rrRUVIO, De architectura... cit., I, pp. 1341 (1, 1-4); ivi, 11,
pp- 127-139 (11, 3-7); ivi, 11, pp. 151- l()> (11, 9-10).

H1n P()Ihléll(:‘%c Ca,‘)ztolo dareia e de sua condisam, Capito-
lo da propiadade do baro pera teyolo, Capitolo do tempo em
que se a de fazer o edefisio, Capitolo que trata do tempo con-
venyemte para se poder fabricar de tera, Capitolo da propia-
dade das arvores e quais sam boas pera os edefisios (BNP, cod.
3350, ff. 18v-24v).

HVrirruvio, I dieci libri dell’architettura di M. Vitruwio... | a
cura di D. Barbaro, Venezia 1556. Rafael Moreira (Um Tra-
tado Portugués... cit., pp. 164-166) points to different passages
where the words are very similar, revealing the source, for in-
stance: BNP, cod. 3350, f. 2 refers to three important elements
in warfare, “bataria, talhamento de mio e escala”, a transla-
tion of “la batteria, il tagliamento che fa la man dell'nomo, &
la scala” (Leonardi in ViTRUVIO, I dieci libri... cit., ed. 1556,
p- 19); BNP, cod. 3350, f. 5 refers to the Vitruvian definition
of architecture (without using the word), “portamto entenda-
se ho que dis Vetruvio, que alem de hum omem ser syemtico
tenha descurso, porque esta arte criouse da fabrica e do de-
scurso”, using a close translation of fabrica et ratiocinatio, like
Barbaro, fabrica and discorso (ViTRUVIO, I dieci libri... cit., ed.
1556, pp. §9).

# P. CATANEO, | quattro primi libri di Architettura... , Venezia
1554; Ip., L’Architettura di Pietro Cataneo Senese. Alla qua-
le oltre all’essere stati dall'istesso autore rivisti, meglio ordina-
ti e di diversi disegni, e discorsi arricchiti i primi quattro libri
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ers while sometimes incorporating the author’s
own statements. Without delving into the issue
of authorship here, it must be said that the vo-
cabulary employed in this work reflects a pro-
fessional profile in transition: a fortificateur try-
ing to play the role of architect, and striving to
be seen as such. The manuscript repeatedly fea-
tures the word fortificador struck through and re-
placed with the word arquiteto; in the same way,
fortaleza is replaced with edificio. Although the
word arquitectura does not occur anywhere and
the text makes no reference to architectural or-
ders, it often refers to the proficdo de fabricar
(profession of building) or the profigdo de quere-
rem ser defemsores (profession of those who wish
to be defenders)*”. We are, in fact, dealing with
the complex metamorphosis from the older, me-
dieval-style role of master builder into the new-
er, modern-style architect and engineer. These
sorts of variations in vocabulary may also be de-
tected in other European regions, such as the
Low Countries, where some authors alternate
between words such as fortressaseur, ingeniaire
and architecte®.

The fact that the aspiring Portuguese ‘architec-
tural writer’ organised his own notes and start-
ed to write about fortifications of his own ac-
cord should not be underestimated in the light
of other topics included in the manuscript, such
as knowledge that architects were expected to ac-
quire or the art of choosing an adequate site for
building. To summarise the contents, the man-

uscript comprises three very different parts. The
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first section, which lacks drawings, covers various
aspects of the art of building, deferring to Vitru-
vian authority, as is evident from chapters about
the disciplines with which the architect should
be familiar and the properties of water. The sec-
ond part consists of a numbered sequence of
definitions and propositions on geometry, sur-
veying instruments and perspective, with draw-
ings. The main reference here is Sebastiano Ser-
lio’s First and Second Books". The last, much
shorter part only contains some studies of indi-
vidual bastion plans (which are not mentioned
in the text)¥ (figs. 8-11).

The first part starts with a kind of prologue and
with five chapters (ff. 2-13) that may be consid-
ered a résumé of the initial sequence we find in
the Vitruvius’s De architectura, concerning the
choice of a healthy site for the city, air and water
quality, and the architect’s education®. The sec-
ond half of this first part (ff. 13-24) is mainly ded-
icated to construction materials, and has not at-
tracted much scholarly attention. It includes two
chapters on earthworks and lime production,
and another six chapters on sand, clay for mak-
ing bricks, and the most suitable weather or sea-
son for normal building works, earthworks and
woodcutting. These chapters also reflect Vitru-
vius’s influence, of course, but constitute a sort
of organised compilation rather than direct trans-
lation*

Such technical writing indicates that the most
direct influence was indeed Vitruvius’s De ar-
chitectura via the edition by Daniele Barba-
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ro® (1556) and Pietro Cataneo’s First and Sec-
ond books (1554, 1567)*. However, the Portu-
guese author does not go further into Cataneo’s
books, nor does he demonstrate a deep knowl-
edge of the bastioned system, other than some
basic features. As Rafael Moreira has studied, he
mentions the “modern artillery” which has led

to “new inventions” "

, as stated in the prologue,
and later demonstrates that he clearly under-
stands that the architect’s main task is to design,
to “show his concept through drawings™.
When listing the “sciences the architect needs to
know”, he adds artillery and the quality of gun-
powder, lime, sand and how to make mortar, as
well as woodcutting (ff. 12-12v), setting out some
of the subjects he will later explain. When deal-
ing with fortifications, the text provides no expla-
nation of how to outline bastions or the perim-
eter. Nevertheless, it is curious that the author
gives such prominence to earthworks, a type of
construction method which (at least according
to the current state of research) was barely used
in Portuguese fortifications.

Although we cannot connect these folia to any
specific building, we may try to trace the texts that
informed the author. On four folia, he organises
his notes into topics, explaining the earthworks
in a very straightforward manner, listing materi-
als and definitions. He describes fascine (brush-
wood bound together)* and frasca (using the
Italian word, which today lacks any specialised
Portuguese translation)*, i.e. wooden materials

to strengthen earthworks, average measurements

and the best trees from which to get the branch-

es (fig. 12). The technique of mixing earth with
timber crosspieces is described as the next step in
building a strong, lasting fort, making it clear that
the explanation does not concern rampart fill-
ing. The author states that he is adding a draw-
ing, but does not’'. He also explains how to use
the palisade as a complementary structure (again
promising a drawing that does not materialise).
This part of the so-called treatise also touches
upon the type of earth to be used. The author
states that the best type is loam (greda). Earth
that is too stony, sandy or bumpy (pedregoza,
nem areoza, nem bechygoza)** should be avoid-
ed, and he warns that the shape of the fortifica-

*, can only be realised

tion, its final appearance
by the lota. This is another word unfit for transla-
tion: indeed, the author feels the need to explain
that this is a kind of grass™, common in valleys
and marshy fields, with entangled roots, which
means it can be used to make sod bricks, the di-
mensions of which he provides”. It is a descrip-
tion that demands close knowledge of different
types of grasses and bushes, and the appropriate
level of humidity, to assure flexibility and resist-
ance against fire.

Beyond the use of Italian words that do not have
a Portuguese equivalent, the length of the ex-
planatory text, when compared to other gener-
ally available materials, suggests that the author
had access to other texts besides Barbaro’s com-
mentaries (and Leonardi’s summary)*® and the
works of Pietro Cataneo®. Admittedly, the au-
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per Uadietro stampati, sono aggiunti di pit il Quinto, Sesto,
Settimo e Ottavo libro... , Venezia 1567. Rafael Moreira (Um
Tratado Portugués... cit., pp. 164-168) also points out different
passages where the notes are very similar, despite not being a
translation, strictly speaking; for instance: BNP, cod. 3350, f. 2
refers to Cain and Abel in an explanation of the beginning of
the world (Catanko, I quattro primi libri... cit., 1-2, . 2); BNP,
cod. 3350, ff. 6-7, 9v, regarding the properties of the site and
the water, like Cataneo (CATANEO, I quattro primi libri... cit.,
I-3, ff. 2-5); BNP, cod. 3350, f. 19, on the sand, follows Ca-
taneo (CATANEO, I quattro primi libri... cit., 114, £. 6v).

7 As previously quoted in note 45, the “bateria, talhamento
de mio e escada” was probably taken from G.G. Leonardi
(via ViTRUVIO, I dieci libri... cit., ed. 1556, f. 39v) or Giovanni
Tommaso da Venetia (via G. RusceLLl, Della Militia moder-
na, Venezia 1568, p. 40). For more, see MOREIRA, Um Trata-
do... cit., p.164.

# “E nesesario hao arquiteto saber debuxar porque por he-
le amostre ho seu coseito [...]” (BNP, cod. 3350, f. 10v); on
the evolution of drawing techniques see B. BueNo, De quan-
to serve a Ciéncia do Desenho no servigo das obras de el-rei, in
Universo Urbanistico Portugués 1415-1822, actas do coléquio
internacional (Coimbra, 2-6 marco 1999), Lisbon 2001, pp.
267-281.

¥ The author writes fachyna, from the Italian (and Latin)
fascina, and not the Portuguese faxina. “Fachyna nio ¢ ou-
tra couza sendo ramos de arvores delgados como ho dedo
meymynho da mido de hu ome comum, os quais serdo de
comprimento de tres palmos ate quatro muyto dreyto, asy co-
mo sdo os vymes” (BNP, cod. 3675, f. 13). Translation: “Fas-
cine is nothing more than tree branches, thin as a man’s lit-
tle finger, which should be three or four palms in length, and
very straight, like wicker”.

*0 Frasca in Italian means literally branch; “Frasca ndo he
houtra couza que ramos de arvores de grossura da perna de
hum home aryba do artelho, os quais sdo dereytos e terdo
coprymento quatorze ou quymze palmos” (BNP, cod. 3675,
f. 13v). Free translation: “Frasca is nothing more than tree
branches with the width of a man’s leg above the ankle, which
are straight and shall be fourteen or fifteen palms in length”.
However, the Portuguese writer does not describe any other
kind of branches, such as the stipa or the frasca grossa that we
find in Italian books from that period.

*19...] he nesesaryo que esta terra de que se este forte fas va ly-
gada com grades de madeira emcruzadas huas com as hou-
tras [...]. I a maneira destas grades de como am de ser fey-
tas e asemtadas em seu lugar se [deve] amostrar em debuxo”
(BNP, cod. 3675, f. 14v); translation: “[...] it is necessary that
this earth for the ongoing fort is bound with wooden railings
crisscrossed together | ... |. And how to make these grids and to
lay them in its place [should] show up in drawing”. In Italian
books it is usually called simply “gli alberi per le catene”.
*2BNP, cod. 3675, f. 14v.

% “Aforteficassdo de terra para ser boa e perfeita e pareser bem
aqueles que a holharem ndo pode ser bem fabrycada para dar
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Fig. 12 Fascine, from an anonymous translation of
G.B. della Valle, Tratado de Milicia, c. 1565-1566
(BNP, cod. 2107, 1. 4r).

boa haparemssea de sy sem ser fabrycada com lota” (BNP,

cod. 3675, f. 15); translation: “In order for fortification earth-
works to be good and perfect and appear good to those who
look at them, they must be made with lota”.

** “Polos campos e vales e pauys nase hua sorte d’erva que

em nosa lingoa se chama grama, a qual debayxo de terra crya
muytas rayzes e estdo tdo lygadas huas ¢ as outras que se ndo
podem tirar hua que ndo venhdo muytas ymtas. E a mylhor de
todas € aquela que tem a folha e a sua folha é como carysso”
(BNP, cod. 3675, f. 15v). Carigo is a Portuguese word for a ma-
terial used in basketry. Translation: “In the fields and valleys
and marshes grows a species of grass that in our language is
called grama, which under the ground creates many roots that
are so connected with each other that one cannot be removed
without many coming up together. And the best of all is the
one with the leaf, and its leaf is like a reed”.

* “Iista lota sera cortada he postas nem mais nem menos que
hu tijolo que tenha de coprimento hu pe, e de largura meo pe,
e de gorssura trés dedos” (BNP, cod. 3675, f. 16); translation:
“This lota should be cut into pieces, no more nor less than
a brick one foot long and half a foot wide and three fingers
thick”. Lamberini clarifies that lotta or lotte was used in re-
gions other than Tuscany, where the more common word was
piotte; some authors present both words (LAMBERINI, 1] San-
marino... cit,, I, p. 260-261, 307).

* Regarding fortifications, Barbaro includes some indications
he gathered from Giovanni Giacomo Leonardi, thus updat-
ing Vitruvius’s treatise contents; moreover, two drawings and
asummary from the Primo Libro delle Fortificatione del Signor
Gianicopo Leonardi Conte de Montelabate were added (VI-
TRUVIO, I dieci libri... cit., ed. 1556, pp. 30-31, 38-40). About
the disclosure of the new architectural indications, as on Bar-
baro’s edition of De architectura the bibliography is vast; see
L. CoNCINA, La macchina territoriale. La progettazione della
difesa nel Cinquecento veneto, Roma-Bari 1983, pp. 135-155;
L. CeLLAURO, Daniele Barbaro and his Venetian editions of
Vitruvius of 1556 and 1567, “Studi Veneziani”, n.s., XL, 2000,
pp- 87-134; Daniele Barbaro’s Vitruvius of 1567, edited by
K. Williams, Basel 2019.

°7 Literature about Pietro Cataneo’s treatise is scarce, besi-
des references in more general works: G. Nupt, Pietro Cata-
neo: trattatista d’architettura del Cinquecento, Firenze 1968;
Y. PAuwkLS, Pietro Cataneo, 2012, in Architectvra. Architec-
ture... cit., http://architectura.cesr.univ-tours.fr/traite/No-
tice/Cataneol567.asp?param=, last accessed on 24 February

2020.

*8 Vitruvius advises strengthening the walls with olive tree
beams and embankments (ViTruvio, I dieci libri... cit., ed.
1556, f. 30). Cataneo (L Architettura... cit., ff. 10, 15) also ex-
plains some of these construction techniques, how to fill in
the ramparts (terrapianare) and the use of branches (frasche),
but he did not dedicate any chapter to this topic in his Sec-
ond Book.

* R.F. VEGETIUS, Roman Military, Philadelphia 2004, p. 118
(Military Institutions of Vegetius, edited by L.J. Clarke, Lon-
don 1767). BNP, cod. 3675, f. 16: “Cortamdo desta lota nestes
prados hou vales hou pauis a camtidade que for nesesarya pe-
ra esta forteficagdo, e a maneyra do cortar dela he ha seguin-
te: / Esta lota sera cortada he postas nem mais nem menos do
que que hu tijolo que tenha de cdprimento hu pe, e de largura
meo pe, e de gorssura trés dedos”.

%0 G. LANTERI, Duo libri di M. Giacomo Lanteri di Paratico
da Brescia. Del modo di fare le fortificationi di terra intorno al-
le Citta, & alle Castella per fortificarle, Venezia 1559. Book 1

includes chapters such as “Del modo di Fortificare di Terre-
no”, “Della qualita della terra” (ch. 12), “Del maneggiare la
terra” (ch. 13), or “Della qualita della lotta” (ch. 16), “Del-
la stipa, e sue conditioni” (ch. 17), “Della frasca grossa” (ch.
18), “De gli alberi per le catene” (ch. 19). Meanwhile, Book
2 is titled “Del modo di fare I forti di terra intiorno alle citta;
etalle castella”. Lanteri worked as an engineer for the Spanish
King Philip II in Naples and the North African coast, which
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thor did borrow his main considerations about
the quality of earth from those sources™. Re-
garding the lota or sod, a passage from Vegetius
(regarding military encampments) comes very

close to our codex:

They then throw up a slight parapet of turf and
plant it with a row of palisades or caltrops of wood.
The sods are cut using iron instruments. If the
carth is held together strongly by the roots of the
grass, they are cut in the form of a brick a foot and
one half high, a foot broad and one half-foot long™.

As widespread as readings of Vegetius and Vit-
ruvius were, this consonance reminds us that
embankments and earthworks in general were
nothing new but were commonly used in ear-
lier times; indeed the use of earthworks for the
rapid construction of defences dates back to An-
tiquity. Sixteenth-century writers (and readers)
were surely aware of this heritage. Yet the level
of detail in the Portuguese author’s text shows
that he had read other material, including some
[talian treatises on fortification printed before
1579. One of them, the Duo Libri by Giacomo
Lanteri (1559)%, essentially specialises in earth-
works. This seems to have been used as a refer-
ence, although the Portuguese codex is much
shorter than Lanteri’s and presents only an out-
line of it. The treatise by Galasso Alghisi da Car-
pi (1570)%" could also be a source, as one chap-
ter relates to this topic, but it is somewhat differ-
ent from the sequence in the manuscript under
consideration.

Nevertheless, both of these sources, and Lan-

teri’s text in particular, are in fact plagiarisms of
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the books by Giovanni Battista Belluzzi, known
as “Il Sanmarino”, as the comprehensive study
by Daniela Lamberini has demonstrated®. Bel-
luzzi’s manuscripts, both originals and copies,
were in circulation despite the fact that his work
was only printed in 1598, in a posthumous, in-
complete edition®. Belluzzi’s Fortificazioni di
terra, written in 1545 (and thus right before the
various printed works on fortification), is consid-
ered the most accomplished work on the theory
and practice of fortification sites®, and in some
ways the original source of many other writings
(figs. 13-16).

Other renowned manuscripts, such as those by
Francesco de Marchi (1540-1570, printed on-
ly in 1599)%, include chapters about earth con-
struction techniques, but with a less in-depth ap-
proach than Belluzzi. So far, however, it has not
been possible to connect these treatises on forti-
fication directly with Portuguese sources®. Lam-
berini also mentions that the famous treatise by
Giacomo Castriotto, published posthumous-
ly by Girolamo Maggi in 1564, includes a rath-
er short chapter — Dell'ordine, che si debba te-
nire per fabricare opera di terra® — which, inter-
estingly, reveals that the ancestry of earthen and
wooden works was already acknowledged as an
antichissima invention in existence at least since
the time of Homer’s Iliad. Moreover, Castriotto
and Maggi mention the little work by Giovan-
ni Battista della Valle, best known as Il Vallo Li-
bro%, as the first to include earth and wood ma-
terials to fortificare una terra. Although the Por-

tuguese manuscript does not mention gabions,
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the main device underlined by Della Valle, the
author is likely to have known the book, as it was
widely publicised, with more than ten editions in
thirty years”’, and was commonly found in Portu-
guese libraries™.

In short, it is reasonable to assume that the Por-
tuguese writer had direct contact with some
or at least one of these treatises, most probably
through the mediation of Lanteri’s book™. He
was obviously interested in earthworks and had
familiarised himself with the subject, but he sim-
plifies the available material and presents not a
copy, but his own summary. When we look at de-
scriptive details, such as techniques for the sod
brick (lotta), the anonymous writer presents a
slightly different version’. However, anyone
studying his notes alone would have great dif-
ficulty in understanding how all the materials
should be put together. This is probably why he
intended to insert two drawings (for the cross-
pieces and palisade). The reason for the inter-
est in earthworks in Portugal during that period

remains unclear, besides intellectual curiosity

in relation to an unusual procedure. In fact, he
concludes by voicing doubts as to the actual use-
fulness of earth construction, suspecting that the
Prince would accept this method for reasons of
urgency rather than appropriateness”.

The most noticeable aspect of the other chapters
- regarding lime production, sand, clay to make
bricks, and the most suitable weather or season
for building works and woodcutting — is their
brevity in comparison to the preceding chap-
ters. Here the author presents little more than
a summary of building materials and basic defi-
nitions. In doing so, he comes closer to the Vit-
ruvian structure, which he could have found in
both Barbaro and Cataneo, but still adds some
personal and local details. For instance, picking
up on the topic of lime again, he mentions his
own experience in Evora — the source of the best
limestone — and the trees most widely used in
Portugal™. His line of argument seems to follow
the sequence of the De architectura, explaining
how to choose the best kind of stone according

to its level of humidity and dryness, how to exer-

Fig. 13 G.B. Belluzzi, Legnami per chiodi, from Trattato
delle fortificazioni di terra, (Biblioteca Riccardiana,
Firenze, Rice. 2587, c. 19v; © Ministero per i beni e per le
attivita culturali e per il turismo).

Fig. 14 G. Lanteri, Catene, from Duo libri... Del modo
di fare le fortificationi..., Vinegia 1559, p. 53 (Biblioteca
Nazionale Centrale di Firenze, Magl. 12.5.27/b; ©

Ministero peri beni e le attivita culturali e per il turismo).

may have contributed to his book’s dissemination in Iberian
lands (M. Porrax, Military Architecture, Cartography and the
Representation of the Early Modern European City, Chicago
1991, p. 58; LAMBERINT, [l Sanmarino... cit., p. 396 note 10).
' G. Arcuist, Delle fortificazioni di M. Galasso Alghisi da
Carpi architetto dell’eccellentiss. signor duca di Ferrara. Libri
tre, all'invittissimo imperatore Massimiliano secondo Cesare
Augusto, Venezia 1570. Book 3 includes the chapter “Delle
fortificazione di terra, che si fanno nel tempo de la guerra, o
sospetto di quella fatte per brevita di tempo”. For an overview
on fortification treatises see part of Los Tratados de Arquitectu-
ra de Alberti a Ledoux, edicién D. Wiebenson, Madrid 1988;
A. FaRA, Il sistema e la citta. Architettura fortificata dell’Eu-
ropa moderna dai trattati alle realizzazioni, 1464-1794, Ge-
nova 1989.

2 LAMBERINT, Il Sanmarino... cit,, I, p. 288; D. LaMBERINT, 1]
principe difeso: vita e opere di Bernardo Puccini, Firenze 1990,
p- 130. Lamberini underlines that Lanteri took materials from
Belluzzi and his pupil and successor Puccini.

% G.B. BeLruzz [BeLict|, Nuova inventione di fabricar for-
tezze, Venezia 1598. From which Moreira (Um Tratado... cit.,
p- 168) mentions a possible source for the Portuguese manu-
script, but in relation to another subject.

# LAMBERINI, I Sanmarino... cit., pp. 302-309. The manu-
script was presented by Lamberini before, as 11 trattato delle
fortificazioni di terra, in Il Disegno interrotto. Trattati medicei
d’architettura, a cura di F. Borsi, C. Acidini Luchinat, Firen-
ze 1980, 1, pp. 375-401. PEPPER, ADAMS (Firearms and Forti-
fications... cit., pp. 73-76) also mention that earthworks were
commonly used in Italy and underline the role of Belluzzi as
the author of the best description of building earthworks.

% F. DE MARcHI, Della architettura militare. .. , Brescia 1599.
The First Book includes chapters such as “Modo di fortificare
di terra” or “Della lotta, e ponerla in opera”, and the Second
Book includes military construction details. On F. De Mar-
chi see D. LAMBERINI, Francesco De Marchi. Ritratto di un
cortigiano del Cinquecento, virtuoso e dilettante di architettura
militare, “Storia Architettura”, X, 1987, 1-2, pp. 69-88; B. DE
Groor, G. BERTINI, Francesco di Marchi'y la Monaquia Es-
pariola, in Las Fortificaciones de Carlos V, edicion C.J. Her-
nando Sanchez, Madrid 2000, pp. 388-411; and M. NG, New
Light on Francesco De Marchi (1504-1576) and His Treatise
on Fortification, “Mitteilungen des Kunsthistorischen Institut
in Florenz”, LVIIL, 2016, 3, pp. 403-410.

% Nevertheless, a book on naval architecture, written by the
royal chief cosmographer Jodo Baptista Lavanha ca. 1600,
contains an interesting quote: “A Architectura Militar he a
que ensina a fabricar de tal modo que fortificados nos segu-
ra [...], cujos preceitos e regras ensindo em seus escritos Alber-
to Durero, Hieronimo Maggi, Carlo Theti, o Galarzo, Hiero-
nimo Cataneo, Jacobo Lantero, Battista Zanchi, e outros mo-
dernos [...]” (J.B. LAVANHA, Livro Primeiro da Architectura Na-
val, Lisboa 1996, p. 2; see F.C. DOMINGUES, Jodo Baptista La-
vanha e o ensino da ndutica na Peninsula Iberica, in As novida-
des do mundo do conhecimento e representagdo na Epoca Mo-
derna, actas das jornadas de Histéria Ibero-americana (Porti-
mio, 2002), ed. M.G.M. Ventura, S.J.S. Matos, Lisboa 2003,
pp. 115-143; and ConcrigRo, Da cidade... cit., p. 230.

7 G. Macat, J.F. CastrioTTO, Della fortificazione delle cit-
ta..., Venezia 1564, Third Book, Chapter XXV, ff. 106v-108v;
see G.E. FERRARI, Le edizioni venete di architettura militare
del Maggi e Castriotto, in Larchitettura militare veneta del
Cinquecento, Milano 1988, pp. 179-194.

% G.B. DELLA VALLE, Vallo Libro continente appartenentie ad
capitanij: retenere et fortificare una cita con bastioni..., Vene-
zia 1535, ff. 4v-8v (prima ed. Napoli 1521).

% PoLLAK, Military Architecture... cit., pp. 112-113. Bury,
BremaN, Writings on Architecture ... cit., p.107.

0 For instance, the Biblioteca Nacional de Portugal has two
editions from the Vallo Libro continente appartenentie ad
capitanij, Venezia 1531 (BNP, RES. 5973//1 P.), 1539 (BNP,
SA 4150 P.), plus a handwritten translation done after 1565
(BNP, cod. 2107).
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Fig. 15 G.B. Belluzzi, La stipa, from Trattato delle
fortificazioni di terra (Biblioteca Riccardiana, Firenze,
Rice. 2587, c. 17v; © Ministero per i beni e per le attivita
culturali e per il turismo).

"I'The bastion drawings included in the Portuguese codex
(BNP, cod. 3675 [ff. 62-67]) have a close affinity with one of
Lanteri’s plans (LANTERI, Duo [ibri... cit.,, 1I-15, pp. 100-101),
although they are not exactly the same, namely in the design
of the flanks and cavalier.
72BNP, cod. 3675, f. 16: one foot length, half foot width and
three fingers height; LANTERT, Duo libri... cit., f. 45: half foot
length, but could be more or less, depending on the quality
of the earth, one ordinary palm width and four fingers height;
Belluzzi (LAMBERINT, [l Sanmarino... cit., pp. 260-261): “mez-
zo braccio per lungo et larghi un quarto et gross'un ottavo”. For
the moment it is not clear why there are differences between
the measurement units (foot, fingers, palm, and fathom).
75 “Mas por quamto estes edefisyos de terra quamdo se mio-
dao fazer he per pura nesesydade do Primsepe que ho madar
fazer, ndo se podera esperar este debyto tempo que sera neses-
saryo para hele ficar em sua debyta rezdo” (BNP, cod. 3675, f.
23); translation: “But as these earthen buildings were ordered
to be built by pure necessity of the Prince’s decree, it is not
possible to wait the appropriate time for the building to take
form by the appropriate method”.
" The writer, presenting the best trees to use for the build-
ings, such as cedar, chestnut or larch, also points to the most
common use (in Portugal) of the oak from Flanders (for doors
and windows) and another species of oak, used in Portugal for
beams (BNP, cod. 3675, ff. 23v-24v). For military fascines he
recommends chestnut tree, elm, ash, willow, poplar and mul-
berry.
o

comvem que declaremos tres couzas a, cdvem a saber:
de que pedra a de ser ha boa cal; e quomo se conhesera quam-
do he cozida; e depois de cozida quamto tempo avera myster
pera se por em hobra” (BNP, cod. 3675, f. 16v); translation:
“[...] we should state three things, as follows: which stone is
needed for good lime; how do we know it when it is burnt; and
after being burnt, how much time do we need [to wait before]
using it in building work”.

" VriTrUVIO, I dieci libri... cit., ed. 1556, p. 47; CATANEO, |
quattro primi libri... cit., f. 29v.

77¢...] a pedra de que se houver de fazer boa cal ndo se a de
tirar a soprefise da terra sendo de quymze hou vimte palmos
pelo semtro da terra [...] e quando a partirem paresa mais so-
bolo azulado que nio sobre ho branco. E semdo esta fara boa
cal, como se ve por & por esperyemsy pela cal d’Evora, que por
ser feita desta pedra ¢ a mellhor do Reyno” (BNP, cod. 3675,
f. 17v). “[...] to make good lime we cannot remove the stone
from the earth’s surface, but from fifteen or twenty palms into
the earth [...] and when it breaks it seems more blueish than
white. And being so it will make good lime, as I know from
experience with the lime from Evora. As it is done with this
stone, it is the best in the kingdom”.

BNP, cod. 3675, ff. 17v-18; the Vitruvian edition by Barba-
ro (VITRUVIO, I dieci libri... cit., ed. 1556, II-5) doesn’t give this
indication and only Cataneo refers to the advice of the An-
cients, which recommended leaving three years for the lime
to slake (CATANEO, [’Architettura. .. cit., f. 29v).

79 “Mas nés dezemos que por ser a vyda vmana breve e o apeti-
te daquele que mada fabrycar gramde nio podemos aguardar
tamto tempo, e por yso dezemos que abastio hos seis mezes
para se esfryar” (BNP, cod. 3675, f. 18).
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cise caution during the burning procedures and
how much time is needed for the lime to slake™.
Nevertheless, he also provides a special method
for testing the lime. He stipulates that three bas-
kets of sand should be mixed with two baskets of
lime. Afterwards, the mason should knead just
a small portion and test it; if the materials are
not sufficiently intermingled (bem tragada), he
should add more lime. These specifications do
not match the contents or recipe prescribed by
Vitruvius-Barbaro or Cataneo’, who all state the
simple rule of two parts sand to one part lime.
Notwithstanding their concision, these notes do
not evince the slightest hesitation, nor do they
require translation (from Italian to Portuguese),
and the terms used are fairly familiar. Likewise,
the discussion about achieving a good level of
humidity for the stone, which must not be too
dry, leads him to issue a warning not to use the
superficial stone, but to dig between fifteen and
twenty palms, where the blueish stone is better
than the whiter, as he experienced in Evora”.

This short chapter ends with the recommen-
dation to leave the lime to slake for at least six
months, despite Vitruvius’s advice to leave it for

two years’®. The writer concludes,

But we say, as human life is brief and the appetite
of the one ordering building works is big, we can-
not wait for so long, and so we say that six months to
slake it are enough™.

Moreover, there is no reference to stonework.
Was this topic considered too commonplace,
or did the author just did not get around to writ-
ing about stonework, or was it perhaps includ-
ed in a now lost part of the incomplete manu-
script? Whatever the answer, this section regard-
ing lime has fewer specifically military features
and discusses instead common procedures for
both civil and military building. In fact, it is ul-
timately unclear whether the author wanted to
write about architecture or fortification, as the
sequence of the chapters is not clearly appar-
ent. In all likelihood, he was simply organising
his own compilation of private notes. The chap-
ters on earthworks, their thorny vocabulary issues
and the advices on making good lime all to some
extent reflect what might be expected of a fortifi-
cation builder in order to claim architectural in-
telligence. The writer wishes to demonstrate that
he is well read and proficient in basic Vitruvian
building knowledge. He is aware that there are
certain figures whom he needs to mention, but
not without presenting some evidence of his own
experience. However, these personal points of
reference are not developed enough to support
the idea of theoretical knowledge being adapt-
ed to local or real practice. Even the summary
about earthworks in fortification is presented as
an account that is not completely reliable as it re-

lates to the practice at that time.
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Both these architectural notes written by a for-
tification builder and the letters sent from the
building site at Mazagan evince a pragmatic
approach. There is no trace of any discussion
about the new fortress design; the debates they
document relate instead to construction tech-
niques and concern, to put it simply, the ques-
tion of building either ramparts with earthen
embankments or walls with stone and lime.
One finds in these writings not so much the
introduction of innovative architectural forms
or new techniques, but rather a certain reluc-
tance to apply new solutions without the neces-

sary guarantees. The insistence on using relia-

L

ble materials and previously tested techniques
also shows that pursuing secure and immedi-
ate results was an integral part of the service to
the crown.

Regardless of whether we understand this con-
tact with new solutions as a learning process or
not, it is worth observing that the contact exist-
ed and was followed by criticism when it came
to achieving practical results. These architects or
fortification builders were not indifferent to new
expertise, but refused to apply it without discus-
sion, even if the interlocutor was their king. They
preferred to rely instead on practical experimen-

tation and time-tested knowledge.

Fig. 16 G. Lanteri, Lotte, from Duo libri... Del modo di
fare le fortificationi..., Vinegia 1559, p. 98 (Biblioteca
Nazionale Centrale di Firenze, Magl. 12.5.27/b; ©
Ministero per i beni e le attivita culturali e per il turismo).
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Yves Pauwels

~ LEGITIMER LE TRAITE TECHNIQUE :
LA RHETORIQUE DE PHILIBERT DE UORME DANS LES
NOUVELLES INVENTIONS ET LE PREMIER TOME

Philibert de L' Orme’s Nouvelles inventions pour bien bastir (1561), on carpentry, and books Il and IV in his Premier tome de
larchitecture (1567), on stereotomy, are the first printed texts dealing with purely technical questions. By publishing them, de L’ Orme
broke with the traditional methods used in the corporations to transmit technical skills: he incorporated the old oral know-how in the field
of printed humanist culture. To legitimate this approach, he needed to use rhetorical techniques in his text. A precise narration explains
how he presented his project to the king, and how Henry Il ordered him to write a book on this subject. So he justified the publication
of the Nouvelles inventions by a royal order, which protected him from the craftsmen’s criticisms. On the other hand, he presented
an original allegory of the good architect in book 111 of the Premier tome, showing a new and prestigious aspect of the profession: the
architect is no longer a mason, working in the field of the Aristotelian category of “art”, but also a humanist concerned with “prudence”: as
such, he does not belong to the world of the corporations and may publish his works.

Il n’est pas exagéré de voir dans les deux traités
de Philibert De I'Orme, les Nouvelles inventions
pour bien bastir (1561) (fig. 1) et le Premier tome
de l'architecture (1567)" (fig. 2), les premieres pu-
blications explicitement dédiées aux techniques
de chantier : 1a premiere concerne la charpente-
rie, les livres I1I et IV de la seconde sont dédiés a
la stéréotomie. Des le début, De I'Orme a prévu
d’intégrer dans un traité complet ces deux étapes
de la construction, puisque les deux livres des
Nouvelles inventions sont congus pour constituer
les deux dernieres parties d'un ouvrage consacré
a la réalisation d’un édifice en partant de ses fon-
dations (et la taille des pierres intervient ici pour
les voftites de soutenement des fondations et des
caves) pour se conclure avec sa couverture de
charpente. De I'Orme est de ce fait le premier
architecte a avoir délibérément concu, écrit et
publié un traité global, intégrant tous les aspects
du projet, aussi bien techniques qu’esthétiques.
Ce faisant, il se pose en héritier de Vitruve, d’Al-
berti et de Serlio, mais il prétend les dépasser
puisqu’aucun de ses prédécesseurs romains ou
italiens n’a su proposer une telle somme. La
compétence technique propre aux batisseurs
francais liée a la capacité de la formaliser, de
la « réduire en art », pour reprendre la formule
chere au XVI¢siecle?, saffirme ainsi comme un
signe de la supériorité frangaise et de sa prédispo-
sition historique a reprendre le flambeau de la

translatio studiorum.

Mais cela ne va pas de soi dans la mesure o, pré-
cisément, maitrise des compétences construc-
tives et maitrise du nouveau langage esthétique —
celui des ordres d’architecture, hérité de I'ltalie
du XVI¢siecle et objet des livres 5 a 8 du Premier
tome — relevent de deux univers différents : celui
de la pratique manuelle, dépendant en France
du systeme des corporations, avec une transmis-
sion du savoir-faire strictement orale, au sein des
ateliers, et celui de la pratique humaniste, qui
se développe a la Renaissance grice a la diffu-
sion imprimée des textes et des images, dont la
trattatistica italienne et en particulier 'entre-
prise de Serlio, commencée en 1537 avec les Re-
gole generali di architetura, donnait le modele et
I'exemple. Fils d’un entrepreneur lyonnais, for-
mé lui-méme « sur le tas » avant d’acquérir une
culture intellectuelle englobant naturellement
la pratique de I'écrit et de I'imprimé, Philibert
De I'Orme est a la jonction des deux univers, et
se trouve particulierement bien placé pour les
réunir’.

Il était nécessaire cependant de légitimer cette
annexion du savoir-faire oral par la culture hu-
maniste imprimée. Si l'on a souvent étudié le
contenu de ces textes techniques®, 'histoire de
leur élaboration’ et leur impact sur la pratique
réelle’, on ne s'est jamais vraiment intéressé a ce
probleme de légitimation de la « réduction en
art » des savoir-faire. Il est certain que les corpo-

rations ne devaient pas voir d'un bon ceil les « se-
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crets » de fabrication exposés dans des livres de-
venir en théorie accessibles & n’'importe quel pu-
blic. On se souvient par exemple qu’a la fin du
XVIIe siecle encore, Frangois Couperin, tout
musicien du Roi qu’il était, connut quelques
problemes avec la ménestrandise, corporation
tres structurée des musiciens qui n’entendait
pas que la pratique de la musique a la cour lui
échappat totalement’. Inversement, il n’est pas
évident d'intégrer un discours sur des pratiques
« mécaniques » dans un contexte humaniste, a
priori abstrait ou orienté vers des considérations
plus élevées, fondées sur la géométrie comme
la théorie des proportions ou la culture antique,
comme I'exposé sur les ordres et le décor.

De sorte que De I'Orme — ou son éditeur — se
trouve contraint a un certain nombre d’exer-
cices thétoriques visant 2 fondre arts mécaniques
et arts libéraux en une production cohérente.
D’abord, il s’agit d’anoblir I'art de la charpen-
terie et de lui conférer une légitimité qui égale
celle de 'antique. C’est la mission confiée a An-
toine Mizault, médecin célebre en son temps, sa-
vant humaniste et éminent latiniste®, qui rédige
un poeme introductif en distiques élégiaques,
In novam architectandi artem, qui, compte tenu
méme de 'emphase laudative propre a ce genre
d’exercice, apporte des éléments importants sur
le statut qu’il convient de donner a la technique

exposée dans le livre :
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La rhétorique de Philibert De I'Orme dans les Nouvelles inventions et le Premier tome Yves Pauwels

pagina 69
Fig. 1 Ph. De I'Orme, Page de titre des Nouvelles
inventions pour bien bastir (© Architectura CESR).

Fig. 2 Ph. De I'Orme, Page de titre du Premier tome de
larchitecture (© Architectura CESR).

! Ces traités, Pr. DE L’ORME, Nouvelles inventions pour bien
bastir..., Paris 1561 ; Pu. DE L'ORME, Le premier tome de l'ar-
chitecture. .., Paris 1567, ainsi que tous les autres mentionnés
dans cet essai, sont consultables en ligne sur le site « Archi-
tectura. Architecture, textes et images » du CESR (http://ar-
chitectura.cesr.univ-tours.fr/index.asp; consulté 5 mai 2020).

% Voir sur ce sujet Réduire en Art. La technologie de la Renais-
sance aux Lumieres, éd. P. Dubourg-Glatigny, H. Vérin, Pa-
ris 2008.

3 Sur les compétences rhétoriques de Philibert, voir M. Hu-
CHON, Philibert De I'Orme en architecte rhétoricien, in Phi-
libert De I'Orme, un architecte dans Uhistoire. Arts, sciences,
techniques, éd. I'. Lemerle, Y. Pauwels, Turnhout 2016, p. 11-
24.

* Par exemple P. Potig, Philibert De I'Orme. Figures de la
pensée constructive, Marseille 1996 ; ]. Sakarovitch, Epures
d’architecture, de la coupe des pierres a la géomérie descriptive,
XVle-XIXe siecles, Bale-Boston-Berlin 1998 ; S. GALLETTI,
From Stone to Paper : Philibert de . Orme, the Premier tome
de larchitecture (1567), and the Birth of Stereotomic Theory,
in Building Techniques in Architectural Treatises: Construc-
tion Practices versus Technical Writings, éd. C. Cardamone,
P. Martens, “Aedificare. Revue internationale d’histoire de la
construction”, 2017, 2, p. 143-162.

> Récemment S. GALLETTI, Philibert de I’ Orme’s Divine Pro-
portions and the Composition of the Premier tome de I'archi-
tecture, “Architectural Histories”, 2, 1,2014, 12, pp. 1-11.

° Voir entre autres V. NEGRE, La contribution des artisans
au rétablissement de la charpente de Philibert De I'Orme au
XVllle siecle, et ]. Carvo LoOpEz, Philibert de I’ Orme and
Spanish Stereotomy, in Philibert De I'Orme, un architecte
dans lhistoire. .. cit., p. 231-242, 199-214.

7 W. MELLERS, Frangois Couperin and the French Classical
Tradition, New York 2007 ; Couperin écrivit a cette occasion
la piece caricaturale intitulée Les fastes de la grande et an-
cienne Mxnxstrxndxsx (11" ordre du second livre). La mé-
nestrandise, qui avait atteint son apogée au XVI¢siecle, tentait
alors de mettre au pas organistes et clavecinistes de haut rang
en interdisant 2 quiconque d’enseigner le clavecin, qui ne soit
auparavant regu « maitre » par elle.

8 Notons que Mizault publie en 1560 — 'année précédant
la publication des Nouvelles inventions — son De hortensium
arborum insitione opusculum chez le méme éditeur Fédéric
Morel, qui éditera dans les années 1570 plusieurs autres de
ses ouvrages.
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Suspicio et miror quod tectis spheerica forma
Aptetur, nullis cognita temporibus

[-]

Miror et admiror quam dat PHILIBERTUS AB
ULMO

Structuram, antiquos sic latuisse viros.

Feelix hoc partu nimium es, nimiumque superba
Gallia, nam nomen tollit ad astra tuum.

[-]

Heec si Vitruvius scivisset nobilis ille,

Et quater excellens, an tacuisse putas ?

La legon est claire : De 'Orme proposant des
solutions ignorées des Anciens et de Vitruve
en particulier, les surpasse, et ce faisant parti-
cipe a I'exaltation de la France, portée aux nues
comme héritiere de la suprématie artistique
dans le processus de translatio studiorum capital
dans le conflit culturel qui agite les grandes puis-
sances de la Renaissance... Voila de quoi justi-
fier l'intégration de la charpente dans un pro-

jet qui n’a plus grand chose 2 voir, ainsi présen-



té, avec la nature manuelle et matérielle des arts
mécaniques.

Il reste néanmoins a justifier 'entreprise huma-
niste de « réduction en art » vis-a-vis des artisans
et des corporations. Et pour ce faire, De 'Orme
n’en appelle pas a la poésie fleurie d’'un ami la-
tiniste, mais a ses propres talents de narrateur —
la narratio étant comme chacun sait un autre
moment privilégié du discours apologétique.
L’adresse au lecteur des Nouvelles inventions
contient ainsi le récit circonstancié de la genese
d’une ceuvre que Philibert place délibérément
sous l'aile protectrice de Henri I1 - la dédicace
au jeune Charles IX ayant rappelé que le feu roi,
« aimant le profit de son peuple et décoration de
son royaume », lui avait commandé « de faire un
livre, afin que chacun pat entendre les fagons
et moyens d'y procéder... ». Ainsi, raconte I'au-
teur, il lui arriva, alors qu'il assistait au repas du
roi, de présenter devant la cour sa « nouvelle in-

vention » de charpente a petit bois :

Sur quoi il advint un jour d’en toucher quelque
mot a la Majesté du feu roi Henri étant a table.
Mais quoi ? Les auditeurs et assistants, pour n’avoir
oui parler de si nouvelles choses et si grande inven-
tion, tout 2 un coup me reculerent de mon dire,
comme si j’eusse voulu faire entendre a ce bon roi
quelques menteries, lesquelles j’ai toujours eu en
grandissime horreur et détestation, estimant que
tout ainsi que le corps vaut peu sans 'ame, aussi
fait la bouche sans vérité. Voyant donc faire un ju-
gement si soudain de ce qui n’était encore enten-
du, et que la Majesté du roi pour lors ne disait mot,
je délibérai ne plus rien mettre en avant de tels
propos, commandant de procéder aux batiments
comme I'on avait accoutumé’.

Loin d’étre déconcerté par le silence royal, De
I'Orme fait mettre en ceuvre sa charpente au
chéteau de la Muette & Saint-Germain (fig. 3) :

Donc j'en fis I'épreuve au chateau de la Muette,
ainsi que plusieurs ont vu, et en autres divers lieux
selon la fagon que j’écris en ce présent livre. La-
quelle épreuve se trouva si belle, et de si grande
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utilité, que lors chacun délibéra en faire son pro-
fit et s’en aider ; voire ceux qui I'avaient contre-
dite, moquée et débattue. Laquelle chose étant ve-
nue jusque aux oreilles de la Majesté dudit feu roi,
qui avait vu et grandement loué ladite épreuve, il
me commanda en faire un livre pour étre impri-
mé, afin que la fagon fat intelligible a tous, pour
la décoration de son royaume. Auquel commande-
ment je n’ai voulu faillir, aimant plutét m’exposer
au jugement des hommes, que désobéir a la Majes-
té d'un si grand prince et seigneur'’.

La narration, assez longue, aboutit a la confir-
mation de 'ordre royal : Philibert préfere ris-
quer les critiques — il sait qu’elles ne manque-
ront pas — que de désobéir a ce qu’il présente
comme un ordre. Dans cette fiction rhétorique,
I'initiative ne vient pas de lui : il a fait son mé-
tier de constructeur, mais le passage a 'imprime-
rie est présenté comme une initiative de Hen-
ri 11, prise non pas pour la gloire personnelle de
Iarchitecte, mais pour le plus grand bien de son
royaume. Cette présentation des faits est aussi
une démarche de protection presque juridique :
le statut royal de ce qui est présenté comme une
commande du monarque met 'auteur a 'abri
d’éventuels proces de la part de corporations qui
pourraient s’estimer 1ésées par la publication. Et
la protection royale est appelée a s’étendre a tout
le traité a venir. Car les pages sur la charpenterie
ne sont qu'un début. Seules, dit De 'Orme, elles
n'auraient été que le bras d'une statue « d’or ou
d’argent », un fragment d’« une chose imparfaite
de tout le corps, lequel n’est beau sans '’harmo-
nie entiere de tous ses membres et parties »'!, en-
tendons le traité encore a venir. Cette statue par-
faite verra le jour six ans plus tard, avec le Premier
tome de 1576.

C’est une stratégie différente qui est alors mise
a l'ceuvre pour légitimer l'irruption au sein d’'un
traité d’architecture d'une théorie de la stéréo-

tomie (fig. 4). La encore, c’est une premiere :

’ DE L’ ORME, Nouvelles Inventions. .. cit., « Au lecteur... »,
f.4v.

10 Ihidem.

' DE L’ORME, Nouvelles inventions. .. cit., f. 4v.
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Fig. 3 Ph. De I'Orme, Charpente pour La Muette
(in DE L'OrmE, Nouvelles inventions pour bien
bastir... cit., f. 15v ; © Architectura CESR).

12 DE L’ORME, Premier tome. .. cit., f. 50.
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aucun architecte italien n’a songé a inclure
de telles pages dans un écrit — comment 'au-
raient-ils fait du reste, puisqu’ils ne pratiquent
pas '« art du trait » o1 excellent les Frangais (et
aussi les Espagnols, mais De 'Orme n’en dit
mot, évidemment) ? Il s’agit donc de donner ses
lettres de noblesse a une pratique dont I'appren-
tissage relevait alors uniquement des traditions
du compagnonnage. Pour ce faire, Philibert ne
met pas en avant la personne du roi, mais celle
du nouvel architecte qu’il ambitionne d’étre. Le

« Prologue en forme d’avertissement » qui inau-

gure le livre 111, consacré 2 « la déclaration et de-
scription de certains traits et lignes que nous ap-
pelons géométriques, fort nécessaires aux archi-
tectes, maitres magons, appareilleurs de pierres,
tailleurs etautres »'? esten fait une digression tres
humaniste destinée a définir les traits de I'« ar-
chitecte prudent », représenté in vivo dans une
vignette au folio 51v, habillé non pas en ouvrier
mais en « homme docte et sage » sortant des té-
nebres d’une caverne pour se diriger, en dépit
des obstacles et des embtches, vers la palme de

la gloire (fig. 5). Malgré les apparences, cette
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caverne n'est nullement le lieu platonicien de

I'illusion des sens : ¢’est au contraire lieu « de
contemplation, solitude, etlieu d’étude ». Avant
de sortir affronter la réalité, 'architecte a médité
dans I'intimité de ce qui apparait ainsi une préfi-
guration du « poéle » de Descartes. Eit cette mé-
ditation préliminaire estaxée sur une notion émi-
nemment aristotélicienne sur la « prudence ».
L'image est en effet glosée par un long discours
sur la vertu de prudence, qui fait appel a une
culture tres étendue, a mille lieux de celle quon

attendrait d’un tailleur de pierre : De 'Orme

|

cite les Ecritures, 'Evangile d’abord (Estote pru-
dentes sicut serpentes, et simplices sicut columbe,
Matthieu 10, 16), mais aussi ' Ecclésiaste, 3 (om-
nia tempus habent), les Psaumes de David (Su-
per inimicos meos prudentem me fecisse, Vulg. Ps.
118, 98) sans oublier saint Ambroise et saint Ber-
nard de Clairvaux. Sa science n’est du reste pas
forcément de premiere main, car la référence
a I'Evangile participe en réalité d'une citation
du « livre des mots dorés » de « Gavarre », en
d’autres termes des Epistres dorees et discours sa-

lutaires de don Antoine de Guevare, traduction

Fig. 4 Ph. De I'Orme, Trompe du cabinet du Roi a Anet
(in D L'OR7E, Le premier tome de architecture. .. cit.
1. 89 ; © Architectura CESR).

’
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Fig. 5 Ph. De I'Orme, « larchitecte prudent »
(in D L'ORME, Le premier tome de
Larchitecture... cit. ; f. 51v ; © Architectura
CESR).

13 Les Epistres dorees et discours salutaires de don Antoine de
Guevare, FEvesque de Mondonedo, Prescheur & Croniqueur de
IEmpereur Charles cinquiesme, Traduict d’Espagnol en Fran-
cois par le seigneur de Guterry, Docteur en Medecine, Lyon
1558-1560. De I'Orme emprunte sa citation au tome second,

p- L.
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inconftance & legerere , ains pluftoft quiil fuyue 8 imire les.
bons , & fin d'eftre bon , & les fcauants & fages pour receuoir
d'enx doétrine aqcumgmgnﬁ: d'honneur & bonne renommee.
Ce faifane il acquerrabruit auecques lonange immorrtelle.Nous:
wuons accompagné lediét-Mercure de fes tfonEhEcs;,ani font
caducees & cors , ne voulans fignifier autre chofe , finon que,

4 'i'ﬁicrpré:;&ﬁa‘n dela |

' Architecte acquerra bruit 8 renommee en rout & par tou:ﬁll :
Erﬁuuﬁtﬁcﬂ'us_.’?bila' ce que ie propofois vous dire fur
erpre ¢ {uyuante. Rc?bc enfiler , comme
on dit, noftre efguille pour bien coudre 8 allembler le corps &
natiere de ce Troifieme liure, avecques 'ayde du compas & rei-
.Ceque nous mettrons peine de faire 8¢ parfaire, moiennant
agrace de Dieu, lequel de tresbon cucur ic fupplic nousy vou-

loic conduire & diriger.

des Epistolas Familiares de '’humaniste espagnol
Antonio de Guevara, qui connut en France un
succes certain dont témoignent plusieurs édi-
tions a partir de 1558%. 1l s’agit en 'occurrence
d’un « Discours faict a 'empereur Charles V.
en un Sermon de Quaresme : auquel est traité
le pardon que Iesus Christ demanda a son Pere
pour ses ennemis ». Cette référence apporte

non seulement des arguments a la démonstra-

tion quasi philosophique de Philibert, mais elle
place aussi le débat au plus haut niveau : celui
des princes, ott Charles Quint vient subreptice-
ment épauler Henri Il dans la démarche de 1égi-
timation du traité.

Pour mieux comprendre le sens de cette intru-
sion de la philosophie morale dans I'architec-
ture, il faut revenir au concept de « prudence ».

Chez Aristote comme chez saint Thomas, la



prudence est liée 2 une autre vertu morale que
I'un et I'autre nomment « art ». Prudence et art
sont les deux « dispositions » de I'ame (ethos ou
habitus) qui concernent la pratique ; mais a la
différence de I'art, tourné vers la création, la pru-
dence est tournée vers 'action ; en termes tho-
mistes, 'art est recta ratio factibilium et la pru-
dence recta ratio agibilium'. L'un concerne
lartisan et I'artiste (ce qui aux yeux d’un philo-
sophe antique revient un peu au méme), I'autre
est propre au citoyen impliqué dans la vie de la
cité, a 'homme politique au sens aristotélicien
du terme ; 2 la Renaissance, essentiellement a
I'’homme de pouvoir, prince ou oligarque — celui
auquel pense Machiavel. Aussi la démarche de
Del'Orme consiste-t-¢lle 2 faire assimiler son sta-
tut d’architecte non plus seulement a la catégo-
rie des « artistes », mais aussi a celle des hommes
de pouvoir. Contrairement au magon, il ne peut
plus étre uniquement un homme « de l'art » : il
est aussi homme « de prudence », et son compas
est irrémédiablement « entortillé d'un serpent ».
La « sublime et héroique vertu » est commune
aux saints, aux monarques et enfin aux archi-
tectes qui utilisent le compas pour traiter de sté-
réotomie : A cux la palme qui représente « une
constance et ferme propos de soutenir peine et
travail en toutes ses charges et affaires, a fin de
parvenir a gloire, honneur, et victoire ».

Il n’est donc pas surprenant que l'allégorie de
l'architecte se place dans un cadre au sommet
duquel apparait Mercure, dieu « auteur d’élo-

quence »", qui préside aussi a la page du titre
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du Premier tome : la rhétorique sous toutes ses
formes vient au secours de I'architecte pour jus-
tifier la nouveauté de son ceuvre imprimée's.
Reste a maitriser la parole écrite dans un do-
maine ol la main est souvent plus experte que
la plume, et 'expérience plus claire que le dis-
cours. De I'Orme revient a plusieurs reprises sur
la difficulté a écrire ce qui d’ordinaire se montre

sur le terrain :

Les fagons ne se peuvent bien montrer, ni étre
bien entendues par écriture, si on ne les voit par ef-
fet et pratique. Toutefois il n’y a rien impossible a
tout gentil et laborieux esprit. Ceux qui craindront
y perdre trop de temps, et seront curieux de tout
mieux entendre, ils en demanderont conseil et avis

a ceux qu'ils connaitront étre bons maitres!”.

De fait, 'écriture de Philibert ne parvient pas
forcément a son but. Lorsqu’en 1642 Mathurin
Jousse publie son Secret d’architecture, il com-
mence par rappeler qu'aucun des grands traités
d’architecture dont il fait la liste n’a parlé de l'art
du trait, a I'exception de celui du Premier tome.
Mais, ajoute-t-il, ses démonstrations, quoique
n’étant pas fausses, sont « enveloppées sous tant
de lignes et de paroles, que quoiqu’elles fussent
bonnes pour les doctes, elles ne peuvent se com-
prendre aisément par beaucoup de ceux qui font
profession de tailler et couper la pierre »'8. Théo-
rie versus pratique ? Dans le domaine de la taille
des pierres, en particulier, le débat s'ouvre entre
les artisans praticiens etles mathématiciens théo-
riciens. Il appartiendra au XVII¢ siecle de tran-

cher ce débat".

" Ethique a Nicomaque, V1, 111 ; Somme théologique, 2a-2¢,
qu. 47, art. 5. Je reprends ici les 1111)&[1‘\'865 de F. Gover, La Pru-
dence : entre sublime et raison d’Iitat, in Devenir Roi. Essais
sur la littérature adressée au Prince, éd. 1. Cogitore, Fr. Goyet,
Grenoble 2001, p. 163-178.

> DE ’ORME, Premier tome... cit., f. 51.

16 Surla prudence de I'architecte delormien, voir Y. PAUWELS,
Larchitecture au temps de la Pléiade, Paris 2002, p. 109-117.
17 DE ”ORME, Premier tome. .. cit., f. 79. Voir aussi les folios
87v,99,112v,124.

18 M. Joussk, Le secret d’architecture ..., La Fleche 1642, p. 2.
1 Voir la contribution de Frédérique Lemerle dans le pré-
sent volume.
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Sara Galletti

EPURES D’ARCHITECTURE:
GEOMETRIC CONSTRUCTIONS FOR VAULT BUILDING
IN PHILIBERT DE LORME'S PREMIER TOME
DE LARCHITECTURE (1567)

This paper focuses on the representation of épures—the 1:1-scale geometric drawings necessary for the production of stereotomic works —

in Philibert de I Orme’s Premier tome de l'architecture (Paris 1567). Epures are technical drawings that medieval and early modern
practitioners developed in order to solve the geometric challenges posed by stereotomy. Epures are traced on site and have functions
similar to those of modern blueprints: they are produced by the appareilleur (setter) to communicate the geometry of the vault and its
components (the voussoirs) to all the craftsmen involved in its making —those who prepare the templates, the carpenters who produce the
centering, and the stonecutters who shape the voussoirs— and they are referred to throughout the execution process. Reading épures is a
complex task for non-practitioners, and one that architectural historians have largely shunned, thus leaving a core aspect of de L'Orme’s
theory of architecture unexplored. In this paper, I use the case study of the entrance to a descente de cave (inclined barrel vault), the
simplest of stereotomic works illustrated by de L' Orme, to demonstrate how épures are produced and read.

Stereotomy is the art of cutting stones into par-
ticular shapes for the construction of vault-
ed structures. The size, shape, and assembling
technique of their components (the voussoirs)
is what distinguishes stereotomic vaults, such as
the annular vault covering the lower portico in
the courtyard of Charles V’s Palace in Granada,
from the broader family of stone vaults, such as
those covering the nave of the Church of Saint
Séverin in Paris (figs. 2-3). In Granada, the large
voussoirs (compared to the overall dimensions of
the vault) were individually cut to fit each other
precisely and then assembled like the pieces of a
three-dimensional jigsaw puzzle. In Saint Séve-
rin, instead, the vaults’ bays (the compartments
comprised between the ribs) were built using
smaller stones of standard shape and size which,
like bricks, are held together by the mortar that
fills the joints. The shape and stability of the Gra-
nada vault result from the accurate carving of its
voussoirs, while those of the Saint Séverin vaults
result from the wedge-like shaping of its mortar
fillings'.

Geometric complexity further distinguishes
stereotomic vaults from the category of votites
clavées, vaults built with dressed stones. Such a
distinction is evident, for instance, when com-
paring the stereotomic dome covering the cal-
darium of the West Bath in Jerash with the bar-
rel votite clavée of the Temple of Diana in Nimes

(figs. 4-5). In Nimes, the plan and elevation of

the vault provided the stonecutters with all the
information necessary to shape its voussoirs be-
cause a barrel vault is, from the standpoint of ge-
ometry, the horizontal extrusion of a linear ele-
ment, the arch. Stereotomic vaults, instead, are
characterised by geometries complex enough
that their defining orthographic views — plans,
elevations, and cross-sections — do not fully de-
scribe the shape of their components. The Jer-
ash dome features voussoirs whose faces lie nei-
ther on the vertical or the horizontal plane and,
therefore, appear skewed in both plan and cross
section. Thus, its production requires a further
step in order to define the real shapes and sizes of
the voussoirs, either through geometry and draw-
ing — as in late medieval and early modern prac-
tice — or through empirical cutting techniques,
as it was most likely the case at Jerash.

Stereotomy is an ancient art that has been prac-
ticed over a wide chronological span, from Hel-
lenistic Greece to present-day Apulia, and across
a broad geographical area, centered in the
Mediterranean Basin but reaching far beyond —
from Cairo to Gloucester, from Yerevan to Bra-
ga, and to colonial Latin America®. The art is best
known for the variety of acrobatic masterpieces
produced in early modern France and Spain,
such as the composite vaults supporting the float-
ing staircases of the Rohan Palace in Bordeaux
and the Lonja de Mar in Barcelona (figs. 6-7)°.

It is also known for a substantial body of theory
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that started with the books of architects such as
Philibert de 'Orme (1514-1570) and Alonso de
Vandelvira (1544-ca. 1625) and engaged practi-
tioners and mathematicians alike in a heated de-
bate that continued through the eighteenth cen-
tury*. By focusing on the geometry of solids, this
body of theory also crucially contributed to the
definition of Gaspard Monge’s 1798 theory of
descriptive geometry, the branch of mathematics
concerned with the two-dimensional representa-
tion of three-dimensional objects’. As historian
of mathematics Joél Sakarovitch has shown, the
modern theory of solid geometry derives from
the practice of stereotomy and owes a substan-
tial debt to the experiments in complex vaulting
conducted by generations of architects, appareil-
leurs (setters), and stonecutters®.

The execution of a stereotomic vault poses a fun-
damental geometric challenge which consists in
the fact that a vault’s defining orthographic views
—the plans, elevations, and cross-sections thatare
the traditional instruments of architectural rep-
resentation — do not provide all the information
necessary to define the shapes of its voussoirs. To
illustrate this problem, let us examine the case of
the entrance to a descente de cave, the simplest
of stereotomic works illustrated by de 'Orme’.
A descente de cave (literally, a descent to a base-
ment) is an inclined barrel vault that covers a
flight of stairs or a ramp which provides access to

a vaulted space, typically a basement. This work
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*“ The title of this article is a homage to the work of Joél Sa-
karovitch (1949-2014), architect and historian of science,
whose Epures d’architecture: de la coupe des pierres a la géo-
métrie descriptive, XVI-XIX¢ siecles (Basel 1998) is the most
important modern contribution to the understanding of
stereotomy and its history.

! Stereotomy is an ill-defined term which has been employed
to signify a range of stonecutting practices many of which
require no stereotomic expertise. | have attempted at estab-
lishing an operative definition of the term in S. GALLETTI,
Stereotomy and the Mediterranean: Notes Toward an Archi-
tectural History, “Mediterranea: International Journal on
the Transfer of Knowledge”, 11, 2017, pp. 73-120, https://doi.
org/10.21071/mijtk.v0i2.6716, last accessed on 22 May 2019.
In the interest of consistency, I repeat here that definition
and use the same examples from Granada and Paris to high-
light the difference between stereotomic and non-stereotom-
ic works.

2 GALLETTT, Stereotomy and the Mediterranean... cit.

3 The most comprehensive works on the history of late me-
dieval and early-modern stereotomy in France and Spain are
J.M. PErOUSE DE MONTCLOS, L architecture a la frangaise: du
milieu du XV* a la fin du XVIII siecle, Paris 1982 and J.C.
Paracios, Trazas y cortes de canteria en el Renacimiento es-
pariol, Madrid 1990. While there is no comprehensive work
for the history of the practice in Italy, the works of Marco Ro-
sario Nobile provide a rich panorama of case studies focused
on Sicily, southern Italy, and the Mediterranean.

' Pu. DE L'ORME, Le Premier tome de 'architecture... , Pa-
ris 1567; A. DE VANDELVIRA, Libro de tragas de cortes de pie-
dras compuesto par Alonso Van de Elvira, arquitecto Maestro
de Canteria compoénese de todo género de cartes, diferencias de
capillas, escaleras, caracoles, templos y otras dificultades muy
curiosas [ca. 1585], ms R10, Biblioteca de la Escuela Técni-
ca Superior de Arquitectura de Madrid, in El tratado de ar-
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comprises two separate stereotomic problems:
a solid-plane intersection on the upper end —
where the semi-cylindrical inclined barrel vault
meets the entrance vertical wall — and an inter-
penetration of solids on the lower end, where the
barrel vault that covers the staircase/ramp meets
a second vault covering the basement®. Here, the
discussion will be limited to the entrance, upper
end, of this vault (fig. 8). The geometric chal-
lenge in the execution of this work lies in the fact
that the vertical plane of the entrance wall cuts
the inclined semi-cylinder of the barrel vault at
an angle, thus producing a semi-elliptical arch
on the entrance front that is not defined by the
vault’s longitudinal and transversal cross-sec-
tions — the orthographic views that define the
shape and size of this work (fig. 9, in which the
transversal cross-section of the vault is highlight-
ed in grey; the frontal voussoirs of the finished
work are outlined with dashed lines; and F la-

bels the frontal face of the voussoirs on the trans-

versal cross-section). In fact, of the six faces that
compose cach of the front voussoirs of this work,
only one is defined in its true shape and size by
these drawings: the face I shown on the transver-
sal cross-section. The remaining faces of these
voussoirs — the frontal faces lying on the entrance
wall, the intrados and extrados faces, and the lat-
eral faces which will constitute joints once the
vault mounted — are all inclined with respect to
the planes of the vault’s longitudinal and trans-
versal cross-sections and, therefore, their true
shapes and sizes are not provided by these or-
thographic views.

Stereotomic vaults like the entrance to a descente
de cave can be executed with three different cut-
ting methods which require varying degrees of
geometric knowledge’. The first method, called
ravalement (reduction), allows the stonecutter
to circumvent altogether the geometric prob-
lem posed by this vault by cutting the voussoirs’
faces after mounting them. When applying this
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method, the stonecutter shapes the front vous-

soirs of this work exactly as those of a regular bar-
rel vault, then mounts them, and finally cuts off
the excess material by following the vertical sur-
face of the actual entrance wall (fig. 10, in the left
column of which the voussoirs are shaped and
mounted like those of regular barrel vault, where-
as in the right column they are cut in situ follow-
ing the vertical surface of the entrance wall). The
procedure — which has been employed to build
stereotomic vaults across the pre-modern world —

requires no geometric constructions but implies

a substantial loss of material. The loss of material
also implies higher transportation costs — one of
the items of highest expenditure in pre-modern
building construction —since blocks much larger
than those required by the final work need to be
transported for on-site processing.

The second cutting method, called squaring
(taille par équarissement/dérobement in French
and labra por robos in Spanish), requires the
stonecutter to transfer the orthographic projec-
tions of each voussoir as shown on the cross-sec-

tions of the vault onto the stone blocks for cut-
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Fig. 1 Philibert de L'Orme’s épure of the entrance to a
descente de cave (in DE LORME, Premier tome. .. cit., f.
59; drawing S. Galletti).

Fig. 2 Pedro and Luis Machuca, Palace of Charles V,
Granada, 1562-1569. Annular stereotomic vault covering
the portico (photo S. Galletti).

Fig. 3 Church of Saint Séverin, Paris, second half of the
fifteenth century. Non-stereotomic vaults covering the nave

of the church (photo Romanceor, Wikimedia Commons,
CCBY-SA 3.0).

Fig. 4 West Bath, Jerash, second century CE. Stereotomic
dome covering the caldarium (photo Erics, Wikimedia
Commons, CC BY-SA4.0).

Fig. 5 Temple of Diana, Nimes, first century CE (photo
Ji-Elle, Wikimedia Commons).

quitectura de Alonso de Vandelvira, edicién G. Barbé-Coque-
lin, Madrid 1977. )

> G. MonGE, Géométrie descriptive: le¢ons données aux Ecoles
normales 'an 3 de la République, Paris 1798.

¢ Sakaroviten, Epures d’architecture. ... cit.

""The case study of the entrance to a descente de cave has been
previously analyzed in SAkAROVITCH, Epures d’architecture. ..
cit., pp. 149-170, and in A. CALANDRIELLO, De I'Orme’s
Graphics Language: Between Stereotomy and Orthogonal Pro-
to-Projection, in ICGG 2018. Proceedings of the 18" Interna-
tional Conference on Geometry and Graphics (Milan, 3-7 Au-
gust 2018), edited by L. Cocchiarella, Cham 2019, pp. 1859-
1869. Both authors focus on the overall geometry of the vault
and its representation and make no attempt at delving into
the practical steps necessary for the development of the tem-
plates and the execution of the work on which I focus in the
present paper. For a more general approach to stereotomy’s
graphic methods, see S.L. SANABRIA, From Gothic to Renais-
sance Stereotomy: The Design Methods of Philibert de 'Orme
and Alonso de Vandelvira, “Technology and Culture”, XXX,
1989, pp. 266-299 and F. CAMEROTA, Renaissance Descriptive
Geometry: The Codification of Drawing Methods, in Picturing
Machines 1400-1700, edited by W. Lefevre, Cambridge 2004,
pp. 175-208.

¥ Adegree of confusion about this vault is generated by the fact
that, in both early modern and modern literature, the term de-
scente de cave is used interchangeably to indicate the upper
end (entrance) or the lower end (basement) of the inclined
barrel vault. For instance, de L'Orme applies the term to his
discussion of the upper end of a descente de cave (DE I’ ORME,
Premier tome... cit., ff. 58r-59v), whereas in the Encyclopédie
published by the Association ouvriere des compagnons du de-
voir the term is only employed for the lunette on the lower
end of the vault (Encyclopédie des métiers. La magonnerie et la
taille de pierre, Paris 1991-2010, 111, pp. 248-256).

? For a detailed description of these methods, see Sakaro-
viTcH, Epures d'architecture. .. cit., pp. 111-121.
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Fig. 6 Joseph Eitienne, Rohan Palace, Bordeaux,
1772-1778. Composite vault supporting the floating
staircase (in PEROUSE DE MONTCLOS, Iarchitecture
alafrangaise. .. cit.; photo M. Dubau).

Fig. 7 Joan Soler i Faneca, Lonja de Mar, Barcelona,
1774-1802. Composite vault supporting the floating
staircase (photo Baldiri, Wikimedia Commons, CC
BY-SA 3.0).

1" AF. FREZIER, La théorie et la pratique de la coupe des pierres
et des bois, ou traité de stéréotomie a I'usage de Uarchitecture,

Strasbourg 1737-1739, 11, p. 12.
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ting. The voussoir’s final shape is then progres-
sively carved out of the stone block through a
series of intermediate cuts and surfaces, “as if
stripping the imagined figure of its clothing”
in the words of eighteenth-century theoreti-
cian Amédée-Francois Frézier'? (iig. 11, which
illustrates how the orthographic projections of
the chosen voussoir, shown at the top, are trans-
ferred to the sides of a stone block, shown at the
bottom, which is then shaped through a series
of intermediate cuts). The procedure requires
the mastery of double orthographic projections
but significantly reduces the loss of material
when compared to the ravalement method — in
order to obtain the same voussoir shown in fig-
ure 11, the ravalement method requires a stone
block at least twenty percent larger in volume.
On the other hand, cutting by squaring implies
a significant waste of stonecutters’ labor be-
cause a number of intermediary surfaces — i.e.
surfaces that belong neither to the initial stone
block nor to the final voussoir — need to be cut
and then destroyed in the process of ‘stripping’
each block.

The third cutting method, called templates
method (taille par panneaux in French and labra
por plantas in Spanish), requires an appareil-
leur to produce paper or wooden models (tem-
plates) that replicate the true shapes and sizes of
the voussoirs’ faces, which the stonecutter will

then apply to the blocks for carving (fig. 13). In

the case of the entrance to a descente de cave, in

which the template of the frontal face F is provid-
ed by the transversal cross-section, it will be suf-
ficient for the appareilleur to produce either the
template of the intrados face D, or face de doile,
or those of the lateral (or joint) faces J' and J?, for
the stonecutters to be able to proceed with the
shaping of the voussoirs (fig. 12, which shows two
methods for obtaining the voussoir: via the tem-
plates of frontal face F and joint faces J' and J?, at
the top, and via the templates of frontal face Fand
intrados face D, at the bottom). The templates
method is by far the most efficient of stereotomy’s
cutting methods from the standpoint of econo-
my of labor and material supply and transpor-
tation — in order to produce the same voussoir
shown in figure 12, the squaring method requires
a stone block about twice as large in volume (cf.
fig. 11). Yet, it is also the most challenging of
them because it implies the mastery of solid ge-
ometry’s fundamentals, such as plane rotations
and surface developments. In order to obtain the
true shapes and sizes of joint faces J' and J* shown
above, for instance, the appareilleur needs to ro-
tate the inclined planes onto which those faces
lie onto the vertical plane of the vault’s longi-
tudinal cross-section (fig. 14). Similarly, in or-
der to obtain the true shape and size of intrados
face D, one needs to first translate horizontally
and then rotate the inclined plane onto which

D lies onto the vertical plane of the vault’s lon-
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gitudinal cross-section (fig. 15). The technical

drawings generated by the appareilleur to obtain
a vault’s templates are called épures (see fig. 1).
The choice of cutting method for a stereotomic
vaultdepends on a variety of factors. Feasibility is
the first. In most cases, the ravalement, squaring,
and templates methods are interchangeable and
can be applied to execute the same vault, as is
the case with the entrance to a descente de cave. A
few vaults constitute exceptions, such as cloister
vaults, which cannot be executed with the tem-
plates method, and the helical barrel vault of the
Vis de Saint Gilles type, which can be cut with
the squaring and templates methods but not with

the ravalement one!'. In many instances, vaults
are realized with hybrid methods that involve
combinations of tools and approaches from the
three categories described above. The rate of
wages for specialized workmanship and the costs
of material and transportation also play a cru-
cial role in the choice of cutting method. For in-
stance, while choosing the templates method
may be wise for a building site located far from
quarries and waterways because it allows for sav-
ing a substantial amount of material and low-
er transportation costs, squaring may be prefer-
able in a building site located near the quarry

even if this cutting method drives up the labor

Fig. 8 Chateau d’Ecouen, staircase, mid-sixteenth
century. Entrance to a descente de cave

(photo D. Lemel, http://www.lemel.gallery/ ;

last accessed on 23 September 2020).

' On the morphology of these vaults, and how it prevents
from applying certain cutting methods to execute them, see

Encyclopédie des métiers. .. cit., 111, pp. 226-228 and 381-385.
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Fig. 9 Longitudinal cross-section, transversal
cross-section and axonometric view of the entrance to a
descente de cave (drawing S. Galletti).

Fig. 10 Ravalement cutting method applied to the
entrance to a descente de cave (drawing S. Galletti).

12 Data on building-trade wages in fifteenth- and six-
teenth-century France is found in C. GRODECKI, Documents
du minutier central des notaires de Paris: histoire de U'art au
XVIe siecle (1540-1600), Paris 1985 and E. HamoN, Docu-
ments du minutier central des notaires de Paris: art et architec-
ture avant 1515, Paris 2008.

’ FREZIER, La théorie et la pratique de la coupe des pierres. ..
cit., pp. 14-15.
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costs by extending the cutting process. Depend-
ing on time, place, and the size of the building
site, it may be a better choice to place the bulk
of the workload on the stonecutters rather than
on the highly specialized and high-earning ap-
pareilleurs, as one should keep in mind that, in
the pre-modern world, expert appareilleurs were
among the highest paid members of the build-
ing trades'”. The type of contractual agreement
between patron, designer(s), and workers also
matters in this regard since, as Frézier explains,
in cases where appareilleurs and stonecutters are
paid a flat rate on the finished work but are not
responsible for the provision of stone, they have
no incentive in investing time in the produc-
tion of épures and templates in order to avoid the
waste of material'®. Yet, costs and building site
management do not account for what may be
the most relevant factor in determining the cut-
ting method for the execution of a stereotomic
vault: the pride appareilleurs and stonecutters
take in executing a vault with what they view as
the most elegant — i.e. skillful, streamlined, and
waste-less — of the methods they master. The
choice of using épures and templates is often the
way in which such pride manifests. Stereotomy
is indeed a virtuoso art, first and foremost in the
eyes of those who practice it.

Epures are a subset of technical drawings spe-
cifically produced to solve the geometric chal-
lenges posed by stereotomic vaults. They inte-
grate a vault’s defining orthographic views, the

geometric constructions necessary to define the

shape of its components, such as plane rotations
and surface developments, and the templates
that will be passed onto the stonecutters for the
execution of the voussoirs. The combination of
these elements — orthographic views, geometric
constructions, and final templates — into a single
graphic product distinguishes épures from other,
less complex forms of technical drawings used
in pre-modern building sites, such as modani.
Epures are the direct predecessors of the draw-
ings utilized in modern descriptive geometry, for
they feature the plane rotations and surface de-
velopments that are at the very core of Monge’s
theory about the two-dimensional representa-
tion of three-dimensional objects.

Typically, épures are traced on site at full scale
and have functions similar to those of modern
blueprints: they are produced by the appareilleur
to communicate the geometry of the vaultand its
voussoirs to all the craftsmen involved in its mak-
ing — the stonecutters, the carpenters who pro-
duce the centering, and those who, where need-
ed, prepare the templates — and they are used
to control the shape of the vault and its compo-
nents throughout the execution process. The
épures that illustrate early modern stereotomy
books such as de L'Orme’s and Vandelvira’s are
small-scale renditions of the full-scale tracings
used in building sites.

Vestiges of pre-modern épures are a rare find be-
cause they were often traced on provisional sur-
faces such as the wooden planks of a vault’s scaf-

folding or the plaster beds covering the pave-
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ment of a tracing house'. Those that have been
preserved are the épures that were drawn direct-
ly on the walls and floors of buildings, accord-
ing to a practice of drawing on stone that dates
back at least to ancient Egypt and which was still
in use in early modern Europe”. With regard
to stereotomy, an early example of épure traced
on stone is found in the vestry of Murcia Ca-
thedral'. Yet, the oldest stereotomic épures pre-
served are not full-scale, construction-site trac-
ings but the small-scale renditions included in
the thirteenth-century sketchbook of Villard de
Honnecourt!. Villard’s drawings show that the
practice of transferring stereotomic knowledge
through books — as opposed to oral transmission
in the building site — largely predates the treatises
of de 'Orme, Vandelvira, and their peers.

The emergence of épures in the medieval and

early modern era is associated with a renewed in-

terest in geometry and with the development of
the templates cutting method, which, as men-
tioned above, requires a higher mastery of solid
geometry compared to other cutting techniques
in exchange for a reduction in material and
transportation costs. Sixteenth-century authors
of stereotomy books show a clear preference
for the templates cutting method and, there-
fore, for the production of small-scale épures
on paper. These circulated in manuscript form
through the works of practitioners such as Pedro
de Alviz (?-ca. 1545), Herndn Ruiz the Young-
er (ca. 1514-1569), and Vandelvira among oth-
ers, as well as, starting with the publication of de
L’Orme’s Premier tome in 1567, in printed works
whose intended audience was much wider than
the circles of initiated professionals to whom
earlier manuscripts were addressed!®. The pop-

ularity of épures and templates at this point in

Fig. 11 Squaring cutting method applied to the
entrance to a descente de cave (drawing S. Galletti).

1*On the various tracing techniques used in medieval and ear-
ly modern construction sites, see especially R. BECHMANN,
Villard de Honnecourt: la pensée technique au X111 siecle et
sa communication, Paris 1993, pp. 52-58; M.A. CAJIGAL VERA
et al., The Full-Scale Tracings of the Parish Church of Noguei-
ra Do Mifio, in I tracciati di cantiere: disegni esecutivi per la
trasmissione e diffusione delle conoscenze tecniche, a cura di A.
Pizzo, C. Inglese, Roma 2016, pp. 108-117; and 1. Camirua-
GA et al., Conservation of Early Modern Architectural Large-
Scale Tracings: Challenges and Approaches, ivi, pp. 118-126.
1% For a history of tracings on stone in particular, see C. IN-
GLESE, Progetti sulla pietra, Roma 2000.

10]. Carvo LOPEz et al., The Tracing for the Sail Vault at
the Murcia Cathedral Vestry: Surveying a 16"-Century Full-
Scale Working Drawing, “International Journal of Architec-
tural Heritage: Conservation, Analysis, and Restoration,” VII,
2013, 3, pp. 275-302. Further examples are found in M.].
FREIRE TELLADO, Los trazados de montea de factura renacen-
tista del edificio de los escolapios de Monforte de Lemos (Lu-
go), in Actas del Segundo Congreso Nacional de Historia de la
Construccion (A Coruiia, 22-24 octubre 1998), edicion F. Bo-
res Gamundi, Madrid 1998, pp. 173-180; M. Tain GuzmAN,
La utilizacion de monteas en la construccion en piedra: el ca-
so gallego, in El arte de la piedra: teoria 'y prdctica de la can-
teria, edicién J. Rolddn Martin, Madrid 2009, pp. 173-204;
and J. Carvo LOPEZ et al., Métodos de documentacion, and-
lisis y conservacion de trazados arquitectonicos a tamario natu-
ral, “Arqueologia de la Arquitectura,” XII, 2015, http://dx.doi.
org/10.3989/arq.arqt.2015.024, last accessed on 22 May 2019.
7C. LALBAT, G. MARGUERITE, J. MARTIN, De la stéréotomie
médiévale: la coupe des pierres chez Villard de Honnecourt, I,
“Bulletin monumental”, 145, 1987, pp. 387-406 and C. LaL-
BAT, G. MARGUERITE, ]. MARTIN, De la stéréotomie médiévale:
la coupe des pierres chez Villard de Honnecourt, 11, “Bulletin
monumental”, 147, 1989, pp. 11-34.

18 P. pE ALviZ, Dibujos de trazados arquitecténicos, ms. 12686,
Biblioteca Nacional de Esparia, 12686; H. Ruiz EL Joven, El
Libro de arquitectura, ms R16, Biblioteca de la Escuela Técni-
ca Superior de Arquitectura de Madrid, in El Libro de arqui-
tectura de Herndn Ruiz, el joven, edicion P. Navascués Pala-
cio, Madrid 1974; D L’ORME, Premier tome. .. cit.; VANDEL-
VIRA, Libro de tragas. .. cit.
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Fig. 12 Templates cutting method applied
to the entrance to a descente de cave
(drawing S. Galletti).

il
Fig. 13 Paper template for stonecutting
(photo Journal d'une formation de taille

de pierre, in http:/lformationtailledepierre.
blogspot.com/, last accessed on 22 May 2019).

1 DE I'ORME, Premier tome. .. cit., ff. 50r-51v.
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time was not due to practical reasons only but,
for the most ambitious among stereotomy’s the-
oreticians, to intellectual ones as well: because
the use of the templates cutting method and
the production of épures require the mastery
of Euclidean geometry, they provide some lati-
tude for claiming that stereotomy belongs with
the mathematical sciences rather than the me-
chanical arts. Such a claim is especially central
to de L’Orme’s attempt, in the Premier tome,
at defining the professional figure of the archi-
tect as “docte” (learned) — that is, conversant in
both theoretical and practical matters. Indeed,
it is unsurprising that de L'Orme’s description of
such arteficem doctum is found in the opening
chapter of Book I11, the first of two books he dedi-
cates to stereotorny in his treatise'.

Viewers are easily baffled by the épures of
stereotomic vaults, which seem unintelligible to
the non-initiated eye and, at times, even hardly
recognizable as representations of architectural
objects. The comparison between a trumpet
vault and its épure is a case in point (figs. 16-17).
The challenge these drawings pose is twofold: on
the one hand, because they represent architec-
tural objects at full scale, épures were codified in
order to occupy the least possible space so that
they can fit in the very same room where they

will be used. This implies that a vault’s defining

orthographic views are not separated but super-
imposed in its épure, as are the geometric con-
structions derived from them in order to estab-
lish the true sizes and shapes of the vault’s vous-
soirs. On the other hand, contours, section lines,
and projection lines — which modern practition-
ers mark in their drawings by using regular, thick,
and dashed lines respectively — are not graphical-
ly distinguished from each other in épures. This
lack of graphic codification is due not only to the
fact that the use of épures predates by several cen-
turies the conventions introduced by descriptive
geometry, but also to the fact that such conven-
tions would have been hardly applicable anyway
under the original conditions of production of
épures, as it is virtually impossible to accurately
define aline’s thickness when tracing at full scale
on a plaster bed or directly on stone.

Pre-modern stereotomy books that illustrate the
reduced-scale renderings of full-scale épures do
not simplify the readers’ task. Quite to the con-
trary, the combined challenges of small-scale
representation and of coordinating text and il-
lustration add layers of visual barriers to the ma-
terial. The sketchbook of Villard de Honne-
court is a case in point, for it was only in the late
1980s, and only thanks to a team of practition-
ers, that a number of its illustrations were recog-

nized as small-scale épures of stereotomic arches
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and vaults”’. Unsurprisingly, the reduced-scale
épures illustrated in the cohesive works of six-
teenth-century theoreticians are far more read-
able than those found in Villard’s sketchbook — if
only because they are bigger in scale and accom-
panied by textual descriptions.

The layout of de ’Orme’s Books Il and IV ded-
icated to stereotomy is exceptionally well organ-
ized: the épures are arranged according to the

level of difficulty of their execution, from the eas-

iest to the most complex of stereotomic works;
they are illustrated in the largest possible for-
mat allowed by the width of the page, often in
full page format; and they are accompanied by
textual descriptions that precede the drawings.
Also, de 'Orme’s illustrations are neatly and
carefully executed, with minimal deformation
of the geometries represented, i.c. the geome-
tries described in the accompanying text are eas-

ily recognizable in the illustrations themselves.
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Fig.14 Geometric constructions necessary to
derive the templates of joint faces |' and J? from the
orthographic views of the entrance to a descente de
cave (drawing S. Galletti).

Fig. 15 Geometric constructions necessary to derive
the template of intrados face D from the orthographic
views of the entrance to a descente de cave (drawing

S. Galletti).

% See works cited in note 17.

2 M. Joussk, Le secret d’architecture découvrant fidelement les
traits géométriques, couppes, et derobemens nécessaires dans les
bastiments enrichi d'un grand nombre de figures, adioustées sur
chaque discours pour Uexplication d’iceux, La Fleche 1642; G.
MARTINEZ DE ARANDA, Cerramientos y trazas de montea [ca.
1600], Biblioteca Central Militar, ms 457, in Cerramientos y
trazas de montea: Ginés Martinez de Aranda, edicién A. Bonet

Correa, Madrid 1986.
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2 0On the instability of early modern printed material, see A.
Jonns, The Nature of the Book: Print and Knowledge in the
Making, Chicago 1998. Cf. with the exaggerated notion of fix-
ity of early printed texts and images in E.L. E1SENSTEIN, The
Printing Press as an Agent of Change, Cambridge 1979, and
M. Carpo, L architettura dell’eta della stampa: oralita, scrit-
tura, libro stampato e riproduzione meccanica dell'immagine
nella storia delle teorie architettoniche, Milano 1998.

» D L'ORME, Premier tome... cit., f. 106v. My translation.

# For example, in DE LORME, Premier tome. ... cit., ff. 5r and
178r. In the erratum that closes the volume, de I’ Orme pro-
vides corrections for some but not all of these discrepancies,
several of which remained unaccounted for at the time of
printing (ivi, f. 285r).
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In some cases, the épures are marked by letters
and/or numbers that are referenced in the body
of text, to facilitate the identification of specific
elements of the drawing. Yet, de L'Orme uses the
same superimposition of plans, elevations, and
cross-sections that characterizes the full-scale
épures used in building sites and, again like in
full-scale tracings, he does not distinguish graph-
ically between contour, section, and projection
lines or does so inconsistently, for instance by
using interchangeably continuous and dashed
lines for projections, as exemplified by his épure
of the entrance to a descente de cave (fig. 1, in
which the longitudinal and transversal cross-sec-
tions of the vault are shown in white and black,
respectively, along with the joint and intrados
faces of one of its voussoirs J'and D, at the center;
at the bottom, the section, contour, and projec-
tion lines of the épure are shown in black, white,
and dashed lines, respectively). The same is true
of de 'Orme’s sixteenth-century peers, includ-
ing Pedro de Alviz, Herndn Ruiz the Younger,
and Vandelvira. (It is only in the seventeenth
century that a degree of consistency will be in-
troduced in the use of continuous and dashed
lines, for instance in the treatises of Martinez de
Aranda and Mathurin Jousse)?!. Indeed, one of
the most striking features of early books dedicat-
ed to stereotomy is that their authors did not take
full advantage of the medium onto which they
translated their material. Books, both manuscript
and printed, afforded the possibility of present-
ing épures in their buildingsite, synthetic form
as well as including a series of separate images
for orthographic projections and geometric con-
structions, each provided with distinctive graph-
ic conventions; yet, the paper épures illustrated
in early modern books remained conceptually
identical to their stone predecessors. Moreover,
because the Premier tome marks the first appear-
ance of épures in printed form, the book testifies

to the extra set of challenges raised by the tech-

nological advance of the printing press. It should
be kept in mind that, at the time of publication of
the Premier tome, in 1567, the illustrated printed
book of architecture was still a novelty — the first
of such publications, Fra’ Giocondo’s Vitruvius,
had come outonly in 1511. As a genre, these had
a potential yet to be fully explored with techni-
cal glitches far from being solved. The diffusion
of the printing press helped avoid the issues as-
sociated with unreliable manual copies of archi-
tectural illustrations differing from one manu-
script to the next, but the possibility for images
to be mechanically reproduced was no guaran-
tee of either their accuracy or their fixity?. In-
deed, the printing process introduced a num-
ber of intermediate steps in the transfer of archi-
tectural drawings onto paper: from an architect’s
originals, to the cutter’s matrices (or plates), and
from these to the printer’s damp paper folios, the
quality of which may vary from one ream to the
next. Each of these steps had the potential to in-
troduce elements of inaccuracy, especially in the
case of reduced-scale geometric drawings like
épures. Indeed, the printing press transferred the
problem of illustration inaccuracy from the pro-
cess of reproduction of a book to that of its pro-
duction. De 'Orme warns his readers of precise-
ly this type of issue in a passage illustrating the

épure of a trumpet vault:

[ want nonetheless warn readers that my illus-
trations were not as accurately executed as I had
drawn them because woodcutters dampen, and
sometimes boil, the paper [of the original drawing]
before fixing it on the woodblock for carving and,
depending on the way they stretch said paper, it ex-
tends in one direction and shrinks on the opposite
one, which is why, in many instances, my illustra-
tions are not as accurate as I had drawn them, nor
have they preserved their original proportions®.

Discrepancies between letter and/or number ref-
erences found in the illustrations and in the ex-

planatory texts that accompany them are also a
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common problem in sixteenth-century print-

ed books, and one that de I’ Orme mentions in
several instances”. Of course, disagreements of
this kind can be an annoying source of confusion
for any image, but in the case of épures, where
numbers and letters guide the reader step-by-step
through the workings of combined orthogonal
projections, plane rotations, and surface devel-
opments, they can easily invalidate the readabili-
ty of an image and of the text that accompanies it.
Reading épures, both full scale and on paper, is
a complex task for non-practitioners, but not an
impossible one. It requires a basic understanding
of solid geometry, of the conventions that char-
acterize stereotomic drawings, and of the pro-
duction process of stereotomic vaults. Here, I use
de L'Orme’s épure for the entrance to a descente
de cave to demonstrate how épures are produced
and how they should be read.

As described earlier, the entrance to a descente
de cave materializes the sectioning of an in-
clined semi-cylinder (the barrel vault covering
the ramp or flight of stairs) by a vertical plane
(the entrance wall) and its defining orthograph-
ic projections are the transversal and longitudi-
nal cross-sections, which provide the shape and
size of the barrel vault and the inclination at
which it meets the vertical plane of the wall (see
fig. 9). In his épure, de L'Orme draws the longi-
tudinal and transversal cross-sections of the vault
(highlighted in white and black, respectively, in
figure 1); he then solves the stereotomic prob-
lem posed by this vault by finding the joint and
intrados faces of its voussoirs (]! and D for the

voussoir labeled L), which will allow cutting
with the templates method. Figures 18 and 19
show, in a format that unpacks the synthetic rep-
resentation that is characteristic of épures, the
geometric constructions de L'Orme employs to
find the true shapes and sizes of joint and intra-
dos faces of voussoir L.

Figure 18 shows the subsequent steps necessary
to find the joint face J', which are visualized as
paired drawings illustrating, on the left column,
a simplified version of de L'Orme’s épure and,
on the right column, the axonometric view of
the vault. The first pair of drawings illustrates
the geometric problem: the axonometric view
on the right shows the joint face J' de L'Orme is
looking for, and the simplified épure on the left
shows the two-dimensional representation of
de L’Orme’s three-dimensional problem — note
that in the épure the perpendicular planes IRS
and CRI are represented as coplanar, i.e. the
épure implies a 90° rotation of plane CRI along
the axis RI to form plane CRS. Also note that the
side of J' marked AB is the only one provided
in true shape and size by the vault’s defining or-
thographic views, for it is featured on the trans-
versal cross-section. The second pair of draw-
ings shows how de L'Orme first projects the seg-
ment AB onto the longitudinal cross-section
plane CRI, finding points A! and B!, and then
projects Al and B! onto the vertical plane of the
descente’s entrance, CRS, finding points A? and
B?. The trapezoid A'B'B?A? thus obtained is the
vertical orthographic view of the joint face J! —
that is to say that its top and bottom sides, B' B?

& -;;.;;_.L '

o

Fig.16 Porte du Capitole, Toulouse, ca. 1620. Twin
stereotomic trumpet vaults on square plan (photo C.
Léna, Wikimedia Commons, CC BY-SA4.0).

Fig. 17 Philibert de L'Orme’s épure of a trumpet

vault on square plan (in DE L'ORME, Premier tome. ..
cit., f. 100v).
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» A bevel square (biveau) is a square with movable arms that
has one straight arm and a second, curved arm that reproduc-
es the curvature of the desired voussoir’s face. An illustration
is found in DE I’ORME, Premier tome. .. cit., f. 56r, where the
bevel square is labeled with the letter A.
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and AT A” , have the true lengths of the top and
bottom sides of J!, whereas its height is shorter
than that of J', which is segment AB. The third
pair of drawings shows how, in order to find
the true height of the trapezoid A'B'B’A?, de
L'Orme transfers the length of segment AB onto
plane CRI by rotating it to a position parallel to
I(Q_I), thus obtaining height h and tracing the pro-
jection line b. Finally, the fourth pair of draw-
ings shows how de L'Orme transfers the length
of segment B B>~ the true length of the upper
side of ] — onto line b, finding points B? and B*.
The trapezoid A'B*B*A? thus obtained is the true
shape and size of joint face J! de L'Orme was
looking for (cf. fig. 1). The four steps illustrated
in figure 18 are the equivalent of the rotation of
the plane that contains J' onto the vertical plane
of the vault’s longitudinal cross-section illustrat-
ed in figure 14.

Figure 19 illustrates the same geometric con-
structions applied to the intrados face D of
voussoir L. The first pair of drawings illustrates
the geometric problem: the simplified épure
on the left is the same as in the previous exam-
ple, whereas the axonometric view on the right
shows the intrados face D de L'Orme is look-
ing for. The second pair of drawings shows how
de L'Orme first projects the arc length AE onto
the longitudinal cross-section plane CRI, find-
ing points A’ and E', and then projects A’ and
E! onto the vertical plane of the descente’s en-
trance, CRS, finding points A? and E2. The trap-
ezoid A’A’E?E! thus obtained is the vertical or-
thographic view of the intrados face D — that is
to say that its top and bottom sides, A’ A’ and
E'E? , have the true lengths of the top and bot-
tom sides of D, whereas its height AT A? is short-
er than that of D, which is arc AE. The third pair
of drawings shows how, in order to find the true
height of the trapezoid A'A’E’E!, de L'Orme
transfers the length of arc AE onto plane CRI
by rotating it to a position parallel to I<{_I>, thus ob-

taining height h and tracing the projection line
e. Finally, the fourth pair of drawings shows how
de I’Orme transfers the length of segment E'
E? — the true length of the lower side of D — on-
to line e, finding points E* and E*. The trape-
zoid A'A’E*E? thus obtained is the intrados face
D de L'Orme was looking for (cf. fig. 1). Note
that, in his épure, de L’Orme transfers the rep-
resentation of the intrados faces, including D,
to the bottom part of his illustration, under the
sectioning line I({_é , in order to avoid overlapping
with the joint faces above it (see fig. 1). Also note
that the curvature of D along the arc AE is dis-
regarded in this construction because the cut-
ting of the voussoir will be executed in two phas-
es: first, a template of the size and shape of trap-
ezoid A'A’E*E? will be used to define the intra-
dos of the voussoir as a flat surface; then, a bevel
square will be used to carve on such surface the
curvature corresponding to the arc AE?. The
four steps illustrated in figure 19 are the equiva-
lent of the horizontal translation and rotation of
the plane that contains D onto the vertical plane
of the vault’s longitudinal cross-section illustrat-
ed in figure 15.

The plane rotations shown here are key to the un-
derstanding of stereotomy and its graphic expres-
sion in épures. The geometric challenge posed
by stereotomy is precisely about the definition
of voussoirs” surfaces that lie on neither the ver-
tical nor the horizontal plane and which, thus,
need to be rotated or developed onto either one
of the orthographic views in order to be graphi-
cally described in their true shape and size. The
difficulty in the reading of épures is largely due
to their nature as synthetic images in which the
orthographic views of a given stereotomic work
overlap with the geometric constructions re-
quired to derive the templates of its voussoirs
from those same views, as well as with the final
templates themselves. Yet, as shown in the case

study of the entrance to a descente de cave, a ba-
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sic understanding of solid geometry, of the con-
ventions that characterize stereotomic drawings,
and of the production process of stereotomic
vaults are sufficient to unpack an épure’s mul-
ti-layered format and to access its geometric con-
tent. As also shown in this case study, épures are
not only multi-layered drawings, but also draw-
ings in which non-coplanar planes are repre-
sented as co-planar. As such, they are the direct
precedent for descriptive geometry’s conven-
tion of representing as co-planar (or unfolded)
the horizontal, frontal, and profile planes con-
taining the three defining orthographic views
of a three-dimensional object. Indeed, the rota-
tion of orthographic and auxiliary planes, and of
the points, lines, and surfaces that they contain,
is the defining element of épures as instruments

of spatial representation, as well as the impor-

tant legacy of pre-modern stereotomy to mod-
ern mathematics. Understanding how épures
are produced and read allows assessing with pre-
cision the level of geometric knowledge pos-
sessed by their designers, for these drawings func-
tion as clear markers of the ability to conceive
and control different sets of three-dimension-
al geometries and their two-dimensional rendi-
tions. Indeed, the case study of the entrance to
a descente de cave illustrated in the Premier tome
demonstrates that de L'Orme’s mathematics
skills were far more advanced than scholarship
has traditionally recognized®. As such, it not on-
ly serves as a methodological key that allows ac-
cessing other, more complex épures illustrated in
de L'Orme’s treatise, but it also significantly im-
proves our appreciation of the intellectual scope

and ambition of the treatise as a whole.

Fig.18 Step-by-step geometric constructions
used by de . Orme in the épure for the entrance
to a descente de cave in order to find the true
shape and size of joint face ]' of voussoir L
(drawing S. Galletti)

Fig.19 Step-by-step geometric constructions
used by de L'Orme in the épure for the entrance
to a descente de cave to find the true shape and
size of intrados face D fvoussoir L

(drawing S. Galletti).

0 See, among others, ].P. MaNcEAu, La culture mathématique
de Philibert De I'Orme, in Philibert De I'Orme, un architecte
dans Uhistoire. Arts, sciences, techniques, éd. F. Lemerle, Y.

Pauwels, Turnhout 2016, pp. 191-198.
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Frédérique Lemerle

L'APPARITION DU TRAITE TECHNIQUE AU )
XVIF SIECLE EN FRANCE ET SA FORTUNE AU XVII* SIECLE
DE MATHURIN JOUSSE A CLAUDE PERRAULT

The 17th century was a new era for architectural literature, in Europe and especially in France. Specialized technical writings, covering
all branches of building, replaced general treatises. This new development was linked to the mass dissemination enabled by the
printing press and to the mastery of engraving techniques, in particular intaglio printing. The renovation of Paris and some avant-garde
construction sites in the provinces, and more generally the artistic policy of the French monarchy, stimulated an architectural production
in which technical treatises feature prominently. Examples include those of Mathurin Jousse on carpentry and stereotomy (1627 and
1642), Frangois Derand on stereotomy (1642), and Abraham Bosse, who published Girard Desargues’ works (1643). All these books, as
well as the composite ones which deal in detail with certain practical aspects of construction (Le Muet, 1623 and 1645), reveal the close
relationship between theory and architectural practice, tradition and modernity, science and technique, as well as the occasional conflicts

Au XVII¢siecle s'ouvre une ere nouvelle pour la
littérature architecturale, en Europe et en par-
ticulier en France. Les traités généraux sont re-
layés par des ouvrages techniques spécialisés ot
tous les domaines sont représentés, de I'architec-
ture militaire a la construction proprement dite
etau second ceuvre, traités de charpenterie et de
stéréotomie, en passant par les recueils de mo-
deles d’habitations et d’'ornements, sans oublier
les ouvrages des grands auteurs du siecle précé-
dent: les deux traités de Philibert De 'Orme dé-
sormais réunis sous le titre d’Architecture (1626,
1648)!, les publications des grands théoriciens
italiens, Vignole? et Palladio® comme celle ré-
cente de Scamozzit, rééditées mais surtout tra-
duites, abrégées, voire augmentées, ct le trai-
té fondateur de Vitruve qui, sans étre un au-
teur moderne, demeure une référence incon-
tournable. Ce nouvel essor est lié, entre autres,
a la diffusion de masse due a I'imprimerie eta la
maitrise des techniques de gravure, en particu-
lier celle de la taille-douce, que le savant graveur
Abraham Bosse théorise en 1645 dans son Traité
des manieres de graver en taille-douce sur 'airain.
Surtout la rénovation de Paris et quelques chan-
tiers d’avant-garde en province, plus générale-
ment la politique artistique du pouvoir, ont fa-
vorisé I'essor d'une production architecturale ot
figurent en bonne place les traités techniques’,
tels que les écrits sur la charpenterie et la stéréo-

tomie comme aussi les rééditions de Vitruve par

between architects and master builders.

Claude Perrault qui revendiquent une perspec-
tive critique contemporaine et nationaliste dans

le domaine de la construction.

Les écrits sur la charpenterie

Mathurin Jousse (c. 1575-1645), maitre-serru-
rier de son état a passé la majeure partie de sa vie
a La Fleche, petite ville aux confins du Maine
et de 'Anjou. Il est connu pour étre I'auteur de
trois traités rédigés entre 1627 et 1642, tous les
trois publiés a La Fleche, dont deux d’entre eux
figurent parmi les premiers du genre en France,
I'un sur la serrurerie, La fidelle ouverture de Uart
de serrurier (1627), un second sur la stéréotomie,
Le secret d’architecture (1642). Le theatre de lart
de charpentier®, publié¢ en 1627 comme le trai-
té de serrurerie, a défaut d’étre le premier écrit
de ce type est au moins le second, apres les Nou-
velles inventions pour bien bastir publiées par
Philibert De 'Orme un demi-si¢cle plus tot'.
Jousse ne fait aucune allusion a I'invention de
son prédécesseur, méme si les conditions maté-
rielles n’ont guere changé et que 'approvision-
nement en bois de longue portée est toujours
problématique, comme le rappelle volontiers
De I'Orme®. Il n’est pas charpentier de métier : il
a réalisé un certain nombre de travaux de grosse
et de petite serrurerie au college des Jésuites
de la Fleche. L'édifice fondé en 1603 par Hen-
1i [V a vu sa construction se prolonger pendant

toute la premiere moitié du XVII° siecle et a per-
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mis 2 Jousse d’entrer en contact avec les maitres
d’ceuvre qui ont dirigé le chantier : Etienne Mar-
tellange, le principal architecte du college, et
Frangois Derand qui apres avoir fréquenté I'éta-
blissement comme éleve (1613-1615), y ensei-
gna par la suite les mathématiques (1618-1621).
Témoin privilégié de la construction du col-
lege royal qui a fait figure de chantier d’avant-
garde, Jousse représente dans son traité une char-
pente d’église tres proche, a quelques détails
pres, de la charpente de la chapelle, achevée en
1621 (hg. 2). Le theatre de Uart de charpentier,
quoique de diffusion provinciale, eut du succes
puisqu’il connut trois autres éditions posthumes
a La Fleche (1650, 1659, 1664). Au XVIII® siecle
il fit 'objet d’'une édition revue et augmentée
par I'astronome et mathématicien Gabriel-Phi-
lippe de La Hire car a cette époque il reste iné-
galé, comme l'affirme I'éditeur Thomas Moette,
qui opte alors pour un titre plus encyclopédique,
L art de charpenterie, et il le restera pendant plus
d’un demi-siecle encore’. De La Hire, proche du
milieu académique — il succede a son pere Phi-
lippe en 1718 a 'Académie royale des sciences —
insere alors au début du traité cing planches gra-
vées en taille-douce, reprises d’ouvrages a suc-
ces de Francois Blondel, les Principes de Uarchi-
tecture d’André Félibien (1676) et le Cours d’ar-
chitecture d’Augustin-Charles d’Aviler'. De fait
le traité de Jousse restera la principale référence

en la matiere au XVIII€ siecle jusqu’a la publica-
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tion par le maitre charpentier Nicolas Fourneau
de L’art du trait de charpenterie (Rouen, 1767-
1770), véritable somme sur 'art de la coupe des
bois.

Sans rédiger pour autant un traité spécifique,
d’autres auteurs se sont intéressé a la charpente-
rie et ont abordé le domaine dans leurs ouvrages.
Dans la Maniere de bastir pour touttes sortes de
personnes (Paris, 1623), recueil de modeles de
demeures sur de petites parcelles urbaines selon
la maniere pratiquée « a Paris et &s environs »,
depuis la plus petite maison jusqu’a de petits ho-
tels particuliers — dans la lignée du sixieme livre
de Serlio —, I'architecte Pierre Le Muet consacre
les dernieres planches de 'ouvrage a la char-
penterie avec un modele de maison en pan de
bois!! et cinq modeles de charpente de combles
(fig. 3)'%. De fagon plus étonnante il en traite
dans I'adaptation qu’il donne du livre I du trai-
té de Palladio, Traicté des cing ordres... Traduit
du Palladio, augmenté de nouvelles inventions
pour Lart de bien bastir... (Paris, 1645), contrai-
rement a Roland Fréart de Chambray qui pu-
blie une traduction intégrale du traité de I'lta-
lien (Les quatre livres de U'architecture d’André
Palladio..., Paris, 1650)". Comme la traduction
de Vignole qu’il a publiée quelques années au-
paravant en 1632, ce manuel commode de for-
mat in-8° est avant tout destiné aux praticiens.
Puisque les demeures et les usages de construc-
tion ne sont pas les mémes en France qu’en Ita-
lie, Le Muet a pris le parti de supprimer tous les
chapitres sur les matériaux et dans un second vo-
let, avec une page de titre spécifique, il a habillé
« 2 la frangaise » les chapitres 21 2 29 des Quat-
tro libri dell’architettura, qui traitent des gale-
ries, entrées, salles, chambres, baies, cheminées,
etc. Le Muet illustre ainsi le comble couvert en

tuiles mais surtout en ardoise. Les planches ex-

trémement détaillées qu’il donne représentent
des combles, dans différentes versions, a surcroit
ou non, qui sont reprises de sa Maniere de bas-
tir publiée en 1623. En 1645 Le Muety ajoute
des modeles plus modernes de combles bri-
sés dits plus tard « a la Mansart », qu’il avait lui-
méme adoptés quelques années auparavant dans
ses propres réalisations (fig. 4). On sait le succes
de ce Palladio 2 la francaise, avec trois contrefa-
cons hollandaises publiées 8 Amsterdam succes-
sivement en 1646, 1679 et 1682. Cette version
originale, moins révisée que développée, ne pou-
vait que séduire les éditeurs hollandais dans la
mesure ol les praticiens et les commanditaires
y trouvaient des modeles de distribution et de
couvertures adaptés a leur pays et a la derniere
mode, au moment ot Paris commence 2 s'im-
poser comme capitale artistique. Aussi des 1646
I'ouvrage fut-il traduit en néerlandais. En Angle-
terre Godfrey Richards en proposa une adapta-
tion anglaise en 1663 qui connut a son tour de
nombreux tirages (1668, 1676, 1683, 1693, etc.).
Ce succes éditorial s’explique par la particulari-
t¢ méme de cette version, qui répondait aux at-
tentes des praticiens et a la forte demande an-
glaise apres le grand incendie de Londres en
1666™. En revanche le Palladio de Le Muet ne
fut jamais traduit en Allemagne ot 'on disposait

de nombreux traités techniques.

Les traités de stéréotomie

Depuis toujours les Francais ont revendiqué une
compétence dans I'art du trait ou de la coupe
des pierres qui leur permet de mettre en va-
leur les votites nues, les trompes virtuoses et les
escaliers. Or ce savoir incomparable fut long-
temps détenu par les maitres d’ceuvre. Philibert
De I'Orme est le premier a I'avoir théorisé dans

les livres III et IX du Premier tome de l'architec-
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ture (1567), expliquant notamment ses propres
réalisations comme la fameuse trompe du cha-
teau d’Anet. Mais le Secret d’architecture, le der-
nier ouvrage publié par Mathurin Jousse est de
fait le premier traité entierement dédié a la sté-
réotomie”. Sil’on en croitle privilege octroyé en
1635, l'auteur en avait déja rédigé a cette date la
plus grande partie, soit bien avant 'Architecture
des votltes, ou U'art des traits et coupes des votites
de son rival Frangois Derand parue en 16426 et
La pratique du trait a preuve pour la coupe des
pierres d’Abraham Bosse et de Girard Desargues,
ouvrages tous deux publiés en 164317, Cette flo-

raison d’ouvrages édités en quelques années dé-

montre l'intérét porté alors a la maitrise théo-
rique et technique de la coupe des pierres, spé-
cificité de I'« architecture a la frangaise » pour
reprendre I'expression de Jean-Marie Pérouse
de Montclos. La stéréotomie, il faut le rappeler,
est 'art de produire des structures complexes de
pierre de taille, notamment des surplombs et des
couvrements dans lesquels, par 'artifice du cla-
vage, la pesanteur travaille contre elle-méme.
Le terme « secret » révele 'ambition de Jousse
qui entendait définir scientifiquement ce qui ap-
partenait auparavant a la pratique des chantiers,
et ce malgré les avancées dues a Philibert qui

n’avait abordé le sujet qu’en praticien virtuose,
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Fig. 1 C. Perrault, Machines pour transporter,
élever et positionner les pierres (in C. PERRAULT,
Les dix livres d’Architecture de Vitruve... Seconde
edition reveué, corrigée, & augmentée, Paris 1684,

p. 339 ; © Architectura CESR).

Fig. 2 M. Jousse, Charpente d’église (in Joussk, Le
theatre de 'art de charpentier... cit., pl. 108,

p. 142-143 ; © Architectura CESR).

Fig. 3 P. Le Muet, Charpentes de combles (in LE
Mukt, Maniere de bastir... cit., p. 105 (éd. 1647) ;
© Architectura CESR).

Fig. 4 P. Le Muet, Combles « a la Mansart »

(in P. L MuET, Traicté des cing ordres... Traduit
du Palladio, augmenté de nouvelles inventions
pour Uart de bien bastir...., Paris 1645, p. 224 ;
© Architectura CESR)

> M. Joussk, Le secret d’architecture. .. , La Fleche 1642. Ou-
vrage accessible en ligne avec la présentation de Jean-Pierre
BABELON sur le site du CESR (http:/architectura.cesr.univ-
tours.fr/Traite/Notice/ENSBA_LES1251.asp?param= ;
consulté 7 mai 2020). Sur Jousse voir supra, note 6.

16 F. DERAND, Architecture des votites, ou Uart des traits et
coupes des votit , Paris 1643. Ouvrage accessible en ligne
avec la présentation de Jean-Marie PEROUSE DE MONTCLOS
sur le site du CESR (http://architectura.cesr.univ-tours.fr/
Traite/Notice/B250566101_11598.asp?param= ; consulté 7
mai 2020). Sur F. Derand, voir P. Moisy, Les églises des Jé-
suites de I'ancienne assistance de France, Rome 1958, tome 2
et J.M. PEROUSE DE MONTCLOS, L architecture a la frangaise.
Du milieu du XV* siecle a la fin du XVIII¢ siecle, Paris 20012,
p- 99.

" A. Bosst, La pratique du trait a preuve pour la coupe des
pierres, Paris 1643. Ouvrage accessible en ligne avec la présen-
tation de Jean-Pierre MANCEAU sur le site du CESR (http://ar-
chitectura.cesr.univ-tours.fr/Traite/Notice/MBAT1950-7-1.
asp?param= ; consulté 7 mai 2020). Sur A. Bosse, voir
C. AsSEGOND, Socialisation du savoir, socialisation du regard.
Les usages techniques et sociaux du savoir géométrique et de la
stéréotomie chez les compagnons tailleurs de pierre, these de
doctorat en sociologie, Université Frangois Rabelais, Tours
2002 ; Desargues en son temps, éd. . Dhombres, J. Sakaro-
vitch, Paris 1994 ; M. LE BraNc, D’acide et d’encre. Abraham
Bosse (16042- 1676) et son siécle en perspective, Paris 2004 ;
J.P. MaNcEAau, Abraham Bosse, un cartésien dans les milieux
artistiques et scientifiques du XVII* siecle, in Abraham Bosse
savant graveur, Tours, vers 1604-1676, Paris, catalogue des ex-
positions (Paris, Bibliotheque Nationale de France, 20 avil-11
juillet 2004 ; Tours, Musée des Beaux-Arts, 20 avril-11 juil-
let 2004), éd. S. Join-Lambert, M. Préaud, Paris-Tours 2004,
p. 53-63.
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Fig. 5 M. Jousse, « Descente de cave biaise
avec son berceau » (in Joussk, Le secret
d’architecture... cit., p. 74 ; © Architectura
CESR).

Fig. 6 ]. Nadreau, La Fleche, College royal.
Tribune d’orgues de la chapelle, 1637-1640
(photo Y. Pauwels).

1% « La chose est telle qu'on la peut beaucoup mieux montrer
manuellement, que verbalement, quasi ainsi que nous avons
écrit par ci-devant des traits et pratique de géométrie, pour sa-
voir couper les pierres, afin de les faire servir a toutes sortes
de portes, voiites, trompes, et autres. Vrai est que j'ai bien en-
seigné comme il le faut faire, et comme I'on se doit aider des
panneaux des moules, des buveaux et cherche rallongée,
mais je n'ai pas pu montrer par écriture comme les pierres se
doivent tracer par leurs lits et parements, et autour, pour les
couper, selon I'ceuvre qu’on aurait 2 faire. Véritablement ce-
la ne se peut décrire, mais bien montrer visiblement et ma-
nuellement, en exécutant I'ceuvre de fait » (Pa. DE L’ ORME,
Le premier tome de l'architecture... , Paris 1567, £. 195). Mal-
gré une réelle compétence en arithmétique et géométrie, la
connaissance que Philibert a de I'art du trait est profondé-
ment liée aux recettes d’atelier et aux hommes de métier, d’ont
sa difficulté a expliquer parfois le détail de mise en ceuvre.
Voir J.P. MANCEAU, La culture mathématique de Philibert De
I’Orme, in Philibert De I'Orme, un architecte dans Uhistoire.
Arts, sciences, techniques, éd. F. Lemerle, Y. Pauwels, Turn-
hout 2016, p. 191-198.

19 Voir la présentation de I'ouvrage par Jean-Marie PEROUSE
pE MonTcros (http://architectura.cesr.univ-tours.fr/Traite/
Notice/B250566101_11598.asp?param= ; consulté 7 mai
2020).

2 PEROUSE DE MONTCLOS, L/ architecture a la frangaise... cit.
(note 16), p. 99.

' Voir la présentation de I'ouvrage par Jean-Pierre Man-
ceAU (http://architectura.cesr.univ-tours.fr/Traite/Notice/
MBAT1950-7-1.asp?param= ; consulté 7 mai 2020).

22 A. Bossk, La maniere universelle de M" Desargues Lyonnois,
pour poser Uessieu... , Paris 1643 (http://architectura.cesr.
univ-tours.fr/Traite/Notice/ENSBA_LES108.asp?param=;
consulté 7 mai 2020). Voir PEROUSE DE MoONTCLOS, L archi-
tecture a la frangaise... cit., p. 98-99.
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reconnaissant parfois qu'il lui était plus facile de

faire que de dire'®. De fait Jousse est parvenu a se
rendre intelligible aux ouvriers (fig. 5). Demeure
la question de savoir comment le maitre serru-
rier, si cultivé fitl, a pu concevoir et rédiger pa-
reil ouvrage. Il semble qu’il a tiré grand parti de
sa rencontre avec Francois Derand. Tous deux
furent de toute évidence tres impliqués dans la
construction de la tribune d’orgues du college
de La Fleche, véritable chef-d’ceuvre stéréoto-
mique, méme s'ils n’en étaient pas les concep-
teurs. Adossée au mur occidental de la chapelle,
la tribune est en effet portée par trois voiites qui
prennent elles-mémes appui sur deux piliers or-
nés d’atlantes, une trompe centrale en berceau
et deux trompes coniques latérales, toutes trois
en tour ronde (fig. 6). Son exécution supposait
une maitrise consommée de la taille des pierres,
encore envisagée de maniere expérimentale
a cette époque. Les commanditaires jésuites
avaient eux-mémes conscience du caractere
hardi de ce volitement, pour avoir exigé de son
concepteur, le maitre tailleur de pierre Jacques
Nadreau, une garantie décennale, du jamais vu
en la matiere. Il se trouve que 'achevement de la
tribune a été suivi de peu par la parution de I'ou-
vrage de Jousse en 1642, qui devance d’'une an-
née ceux de Derand et de Bosse en 1643. Jousse,
nourri des enseignements de Derand et des com-
pagnons, apparait avoir volé a ce dernier I'avan-
tage de publier le premier ouvrage entierement
consacré a la stéréotomie.

Dans son Architecture des voiites qui parut un
an avant sa mort, Derand n’eut de cesse de pro-
clamer « fautive » la publication de Jousse, ce
1o

qui en soi n’est guere surprenant”. Le Pere jé-

suite est avant tout un mathématicien, qui cla-

rifie I'analyse de ceux qui ont écrit avant lui, De
I'Orme, Jousse, et aussi son collegue, I'éminent
mathématicien Girard Desargues dont il cite le
Brouillon projet d’exemples d’'une maniére uni-
verselle... touchant la practique du trait a preuve
pour la coupe des pierres paru trois ans plus tot,
en 1640 (préface). Car I'opuscule de Desargues,
d’acces difficile comme tous ses écrits, ne pro-
posait pas un recueil de modeles mais entendait
résoudre sur le plan mathématique tous les pro-
blemes particuliers de la stéréotomie par une
sorte de regle, la « maniere universelle ». De-
rand sans étre un professionnel de I'architecture,
méme s'il fut appelé a Paris (en 1629) pour ache-
ver 'église de la maison professe des Jésuites (au-
jourd’hui Saint-Paul-Saint-Louis), était suffisam-
ment pragmatique pour rédiger un ouvrage ot
était conservée une place 2 la technique eta la
pratique des tailleurs de pierre (fig. 7). Dot le
succes incontestable de L'architecture des votites
aussi bien aupres des ouvriers qui y trouverent
tous les éclaircissements nécessaires dans le texte
comme dans les figures qu’aupres des archi-
tectes qui n’eurent de cesse d’acquérir I'ouvrage
comme en témoignent leurs bibliotheques?.
Il n’est point étonnant que 'ouvrage ait connu
deux rééditions au XVIII¢ siecle a Paris en 1743
et1755.

La méme année que Derand, Bosse publia La
pratique du trait a preuves de Mr Desargues
Lyonnois®. Celui qui fut 'un des meilleurs gra-
veurs en taille-douce de son temps avait rencon-
tré a Paris dans les années 1640 Girard Desar-
gues et cette rencontre avait été le début d’une
collaboration fructueuse. Le don exceptionnel
de Bosse pour les mathématiques lui donna en

effet la possibilité de vulgariser les travaux de



Fig. 7 F. Derand, Escalier suspendu
(in DERAND, L architecture des voutes... cit.,
p. 447 ; © Architectura CESR).

Desargues dans trois ouvrages qui illustrent la
théorie développée par le savant en 1636 pour
construire la perspective (Exemple de 'une des
manieres universelles... touchant la pratique de la
perspective sans emploier aucun tiers point...), de
la stéréotomie (1643) et la gnomonique (1643)%
a la perspective (1647-1648)%. Persuadé que la
méthode de Desargues apporte aux praticiens
une plus grande rapidité d’exécution, il a rédigé
un traité qui leur soit accessible, en utilisant une
pédagogie efficace. Partant des connaissances
de base des appareilleurs, il éleve ainsi progres-
sivement son lecteur vers des savoirs plus com-
pliqués en divisant chacune des difficultés ren-
contrées et en résolvant chaque probleme élé-
mentaire : en un mot, il décompose en étapes
successives ce que Desargues avait présenté glo-
balement. Surtout il traduit le vocabulaire ma-
thématique en termes de métier (fig. 8). Mal-
gré cet effort pédagogique, la réception de I'ou-
vrage aupres des praticiens fut assez médiocre?.
Quelques années plus tard, Bosse qui depuis
les années 1650 s’occupe presque exclusive-
ment d’architecture, en dehors de ses cours a
I'’Académie Royale de peinture et de sculpture,
appliqua ces principes dans le Traité des ma-
niéres de dessiner les ordres, premier volet du dip-
tyque sur les ordres publié en 1664-1665, ot il
aborde aussi le sujet des escaliers et des vofites,
citant les exemples d’escaliers contemporains
les plus fameux, celui de la porte Saint-Antoine
a Paris (détruite), I'escalier suspendu de 'Ho-
tel de ville de Lyon, 'escalier du chéteau de Vi-
zille (1653), I'extraordinaire trompe de la mai-
son Saint-Oyen 4 Lyon (disparue au XIX¢ siecle),
ces trois dernieres réalisations étant dues a De-

sargues lui-méme?. Car le sujet est tout a fait
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d’actualité : c’est 'époque ot dans la capitale
parisienne comme dans les grands chéteaux se
sont multipliés de vertigineux escaliers suspen-
dus grice aux prouesses stéréotomiques, tel ce-
lui du chiteau du René de Longueil 2 Maisons
(Frangois Mansart, 1641-1650) ou celui de I'ho-
tel de Pierre Aubert de Fontenay, dit hétel Sa-
1¢ (Gaspard et Balthazar Marsy, Martin Desjar-
dins, 1656-1659)% — aujourd’hui musée Picas-
so. Bosse critique ainsi les « extraordinaires er-
reurs » d’escaliers aussi prestigieux que celui du
palais du Luxembourg, du Palais Cardinal et
d’autres grandes demeures parisiennes, dont les

mains courantes ne s'ajustent pas correctement

¥ A. Bosse, Maniere universelle de Mr Desargues, pour pra-
tiquer la perspective par petit-pied, comme le geometral..., Pa-
ris 1648, ouvrage accessible en ligne avec la présentation de
Jean-Pierre MaNcEAU (http://architectura.cesr.univ-tours.
fr/Traite/Notice/CESR_7159.asp?param= ; consulté 7 mai
2020).

#Voir la présentation en ligne de 'ouvrage (Bossk, La pra-
tique du trait a preuves... cit.) par Jean-Pierre MANCEAU, sur
le site du CESR ( http://architectura.cesr.univ-tours.fr/Iraite/
Notice/MBAT1950-7-1.asp?param=en ; consulté 7 mai
2020).

2 A. Bossk, Traité des maniéres de dessiner les ordres... , Paris
1664-1665. Ouvrage accessible en ligne avec ma présentation
sur le site du CESR (http://architectura.cesr.univ-tours.fr/
Traite/Notice/ENSBAISSA7TMDO.asp?param= ; consulté
7 mai 2020). Voir F. LEMERLE, Les livres d’architecture du gra-
veur Abraham Bosse, in Le livre et architecte, éd. ].Ph. Garric,
E. d'Orgeix, E. Thibault Wavre 2011, p. 172-179.

% En raison de l'activité de P. Aubert de Fontenay qui était fer-
mier des Gabelles.
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Fig. 8 A. Bosse, Exemples de votites et trompe (in BOsSE,
DESARCUES, La pratique du trait a preuves... cit., pl. 4;
© Architectura CESR).

Fig. 9 A. Bosse, Balustrades d’escaliers (in A. BOssE,
Traité des manieres de dessiner les ordres... , Paris 1664-

1665, pl. 9; © Architectura CESR).

77 LEMERLE, PAUWELS, Architectures de papier...
158.

2 ViTruvius, Les dix livres d’Architecture de Vitruve... ,
L Perrault, Paris 1673, p. 149-150.

# Ouvrage accessible en ligne avec la présentation de Pierre
Gros sur le site du CESR (http /larchitectura.cesr.univ-tours.
fr/Iraite/Notice/ENSBA_01665A0013.asp?param= ; consul-
té 7 ma 11 () 0). Sur C. Perrault, voir A. Picon, Claude Per-
rault, 1613-1688, ou la curiosité d'un classique, Paris 1988.

cit., p. 156-

éd.
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aux retours (fig. 9). Or ce défaut peut étre aisé-
ment corrigé si I'on suit Desargues, le premier
a proposer un tracé qui élimine les ruptures de
pente disgracieuses aux retours et permet ainsi
d’ajuster parfaitement les balustres ou tout autre

élément décoratif des différentes volées?.

Les Vitruve de Claude Perrault
On ne peut terminer ce panorama de la litté-
rature technique en France sans évoquer I'édi-
tion critique du traité vitruvien par Claude Per-
rault et 'Abrégé tres personnel qu'il en a donné.
'édition de Vitruve s'inscrit dans une politique
globale qui vise & concrétiser la translatio impe-
rii et studii voulue par Louis XIV menée a bien
par son ministre et surintendant des Batiments
Jean-Baptiste Colbert?. Pourtant, dans les an-
nées 1670, Vitruve n’est plus d’actualité mais,
en dehors des monuments antiques, il est I'indis-
pensable caution pour fonder une architecture
d’Etat a valeur universelle. L’ouvrage est donc

une commande et obéit 2 un cahier des charges
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précis : traduire la somme antique mais aussi et
surtout la commenter et I'illustrer en moderni-
sant le propos pour qu’il soit accessible en parti-
culier aux divers corps de métier. La publication
de 1673 est du reste un peu postérieure  la créa-
tion de ’Académie d’architecture (1671) qui
s’était donné pour premier travail précisément

. Dans le cas présent

la lecture du traité antique
c’est moins la traduction que le métadiscours
auquel elle donne lieu dans les volumineuses
notes qui importe. L'une des exigences du mi-
nistre était I'actualisation des sciences dans le
domaine de l'architecture et celui de 'hydrau-
lique. Les techniques antiques, toujours appli-
cables, ont donc été illustrées et largement expli-
quées dans les notes ; mais les applications mo-
dernes et les ingénieux perfectionnements qui
ont été opérés depuis I'’Antiquité, y sont égale-
ment développés. La traduction de Vitruve est
le prétexte pour fonder un autre discours ot le
commentateur accorde une place privilégiée

aux réalisations architecturales ou techniques



contemporaines. Et ¢’est précisément cette pers-
pective moderne et I'abondante iconographie
qui ont assuré le succes de 'ouvrage. Cest la
science de la stéréotomie, parvenue sous Louis
XIV a une telle perfection qui a permis de do-
ter la Colonnade du Louvre (1667-1668) d'une
architrave clavée portée par des colonnes jume-
lées. C’est grice a la supériorité des Modernes
dans le domaine technologique : si les An-
ciens savaient parfaitement appareiller 2 sec, ils
navaient pas les moyens techniques pour mettre
en ceuvre les architraves de longue portée. D’ex-
traordinaires engins ont en effet acheminé de-
puis Meudon les pierres sans les briser, les ont
élevées sur le chantier du Louvre et les ont po-
sitionnées sans les rompre : Perrault les illustre
dans son édition augmentée de 1684 (fig. 1)*.
Les Francais disposent aussi de machines per-
formantes pour élever I'eau sans aide extérieure
comme celle qui a été utilisée dans le jardin de
la Bibliotheque du Roi®!.

Le pseudo Abrégé de Vitruve que Perrault publia
un an apres la premiere édition de sa traduction
annotée du De architectura, est uniquement des-
tiné aux apprentis et mattres. L’ouvrage, publié
dans un petit format (in-12°) chez Jean-Baptiste
Coignard comme le Vitruve, malgré son titre,
n’est pas un compendium : comme Le Muet
lavait fait avant lui pour Palladio, Perrault refond
le texte vitruvien tout en l'actualisant. 1l le divise
en deux parties, la premiere regroupant tout ce
qui est commun avec les Anciens (solidité, maté-
riaux, planchers, murs, situation, exposition des
batiments, ordres), la seconde isolant I'architec-
ture spécifique aux Anciens (temples, places pu-
bliques, demeures privées...). Il 'illustre 2 1a fin
de onze planches. Ce faisant, il ajoute au texte
antique tout ce qui lui manque pour définir les
regles de ce qu'il appelle la « beauté positive »,
signalant ses ajouts en marge par des guillemets.
Perrault fait ainsi de son Abrégé un Vitruve mo-

derne de poche. Et ce sont précisément les li-
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bertés prises avec le traité antique qui assurent
le succes international de 'ouvrage, avec une
édition hollandaise en 1681, une traduction an-
glaise souvent rééditée (1692, 1703....) etune tra-

duction italienne (1711...)%.

Les traités techniques ainsi que les ouvrages
composites qui abordent dans le détail certains
aspects pratiques de la construction soulevent
I'ampleur de la problématique posée par ce
type de littérature : la relation étroite entre théo-
rie et pratique architecturale — la théorie antici-
pant ou concrétisant souvent I'expérience —, tra-
dition et modernité, science et technique, avec
les rapports parfois conflictuels entre architectes
et maitres d’ceuvre. De vives querelles ont oppo-
sé Girard Desargues et Abraham Bosse aux ap-
pareilleurs et maitres-magons parisiens et no-
tamment a Jacques Curabelle, « le meilleur ap-
pareilleur de son temps » selon Pierre-Jean Ma-
riette (1694-1774)%. Curabelle semble le pre-
mier 2 avoir utilisé le terme de stéréotomie, sa-
voir longtemps dit « art du trait »**. Du point de
vue de la production éditoriale, force est de re-
connaitre que les auteurs se sont adaptés a l'offre
etala demande, voire a la commande royale. Ils
ont innové ou traduit en adaptant les auteurs du
siecle passé a leur pays d’accueil (Palladio, Vi-
gnole) ou Vitruve lui-méme. Ce faisant, ils ont
assuré a ces ouvrages une diffusion internatio-
nale, par le biais des contrefagons ou de traduc-
tions de traductions. Aussi la production des trai-
tés techniques ne peut-elle étre appréhendée
qu’a I'échelle européenne et selon la culture de

chaque pays.

0 C. PERRAULT, Les dix livres d’Architecture de Vitruve... Se-
conde edition reveué, corrigée, & augmentée, Paris 1684,
p- 339, note 4. En 1673 Perrault ne décrivait qu'une seule ma-
chine (ViTruvIUs, Les dix livres... cit. (1673), p. 280, note 1).
L'édition de 1684 est accessible en ligne avec ma présenta-
tion sur le site du CESR (http://architectura.cesr.univ-tours.
fr/Traite/Notice/B250566101_11604.asp?param= ; consulté
7 mai 2020).

SVITRUVIUS, Les dix livres. .. cit. (1673), p. 292-293, note 3 ;
(1684), p. 318-319, note 8.

2 C. PERRAULT, Abregé des dix livres d’Architecture De Vitruve,
Paris 1674 : I'ouvrage est accessible en ligne avec ma présen-
tation sur le site du CESR (http://architectura.cesr.univ-tours.
fr/Traite/Notice/PerraultCl1674.asp?param= ; consulté 7 mai
2020). Sur les éditions de Vitruve et I'’Abrégé de Perrault, voir
LEMERLE, Vitruve, Vignole, Palladio et les autres... cit. ; EAD.,
D'un Parallele a lautre. L architecture antique : une affaire
d’Etat, «Revue de 'Art», 170, 2010, 4, p. 31-39 et EAD., La
face cachée du Vitruve de Claude Perrault (1673, 1684), in La
cause en est cachée, éd. M. Chaufour, S. Taussig, Turnhout
2020, p. 447-455 (http://www.brepols.net/Pages/F'C'Titles.as-
px; consulté 7 mai 2020) ; LEMERLE, PAUWELS, Architectures
de papier... cit., p. 9394, 116-118.

3 PJ. MARIETTE, Abecedario... , Paris 1851-1862, notice « Cu-
rabelle ». Curabelle a travaillé notamment avec Jacques Le-
mercier  la chapelle de la Sorbonne, a Paris.

**]. CURABELLE, Examen des (Euvres du S” Desargues, Paris
1644. Curabelle y présente I'esquisse de ce qui devait consti-
tuer le tome 1 d'un cours d’architecture resté inédit (PEROUSE
DE MoNTcLos, L'architecture a la frangaise... cit., p. 98).
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LA VALEUR DE LEXEMPLE DANS
LE TRAITE DARCHITECTURE (v. 1714)
DE PHILIPPE DE LA HIRE

Even in his own time, Philippe de La Hire (1640—1718) was known as a prolific and accomplished mathematician and
scientist with an insatiable curiosity. A member of the Académie des sciences (since 1678) and professor at the College
Royal (since 1682), in 1687 he became the second professor (after Francois Blondel) at the Académie royale d’architecture,
even though he never built anything. In this academy, he was very active and presented several contributions on the
architectural orders, shared his own translation of Scamozzi’s L'idea della architettura universale, and held several
courses for the future architects of the king on geometry, optics, stereotomy and architecture. He presented his course on
architecture three times (16981699, 1705-1706, 1714-1715); it is preserved in three manuscript versions (in Paris,
London, and Einsiedeln), covers construction, hydraulics, orders, interior distribution, etc., and can be considered the first
general manual on architecture in France. La Hire developed his own propositions on construction. He commented on
theoretical texts, studied buildings from antiquity and of his own time, and always and more than other theoreticians, gave
great importance to arithmetic and geometry.

En son temps, Philippe de La Hire (1640-1718)"!
passe pour étre non seulement un trés grand
travailleur mais aussi un homme a la curiosi-
té insatiable?. Passionné de géométrie, il est re-
cu a 'Académie des sciences en 1678 et il y di-
versifie ses compétences (cartographie, hydrau-
lique, gnomonique, physiologie, botanique, as-
tronomie...). Il ne tarde pas non plus a étre re-
connu en dehors de cette institution : d’abord
nommé professeur au College royal (1682 ; ac-
tuel College de France), il est désigné pour étre
professeur de '’Académie royale d’architecture
en 1687, sans avoir rien construit ni écrit d’ou-
vrage théorique sur ce sujet’. Il marche alors sur
les pas de Frangois Blondel (1618-1686), lec-
teur de mathématiques au College royal (1656),
membre de ’Académie des sciences (1669) et
membre fondateur de ’Académie d’architec-
ture en 1671, mais qui, lui, était déja l'auteur du
pont de Saintes (1665) et de la corderie Roche-
fort (1666)*. Ce choix confirme néanmoins le
souci de faire de la connaissance des sciences un
enjeu primordial pour les jeunes gens qui sont
formés dans cette derniere institution. Cette
désignation est aussi peut-étre liée a la grande
connaissance du dessin de ce nouveau profes-
seur : fils du peintre Laurent de La Hyre (1606-
1656) —T'orthographe differe —, un des membres
fondateurs de I’Académie royale de peinture

et de sculpture, il a appris le dessin, la perspec-

tive et la musique, le latin et le grec dans le pe-
tit atelier familial®. Tout au long de sa carriere,
il conserve d’ailleurs un gott pour le dessin ;
son premier historiographe, le secrétaire per-
pétuel de 'Académie des sciences, Bernard Le
Bouyier de Fontenelle (1657-1757)8, souligna
que La Hire était « un bon dessinateur & un ha-
bile peintre de paysage, car il réussissait mieux
en ce genre de peinture peut-étre parce il y a
plus de rapport a la perspective, & a la disposi-
tion simple & naturelle des objets, telle que la
voit un physicien qui observe »”. Le dessin de
l'autruche, exécuté pour les Mémoires pour ser-
vir a Uhistoire naturelle des animaux de Claude
Perrault (Paris 1676)% est un dessin attesté de la
production de Philippe de La Hire (fig. 2). Au-
cune représentation d’architecture n’est en re-
vanche conservée, si ce n’est quelques dessins
italiens qui lui sont attribués (fig. 3) ainsi que de
rares croquis explicitant les mémoires qu'il pré-
sentait aux membres de I'Académie d’architec-
ture’ (hig. 4).

Cet homme de sciences, qui est donc aus-
si un bon dessinateur, est choisi pour étre le se-
cond professeur a '’Académie royale d’architec-
ture, institution fondée en 1671 qui avait pour
but d’établir des normes architecturales pour la
France et de former les architectes du roi. Il va
y développer des propositions tres personnelles

quant au bati qui a, selon lui, valeur d’exemple.
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Cette exemplarité prend des formes diverses
pour lui. Ainsi ponctue-t-il régulierement son
propos de références concretes qu'il convient
de mettre en lumiere et d’analyser dans le cadre
de cetarticle. Comme la plupart de ses contem-
porains, La Hire appuie ses propos sur les textes
théoriques ; mais il sait aussi s’en émanciper et,
dans certains cas, mettre a profit son passé de
géometre. De plus, il ne se contente pas de réfé-
rences théoriques mais, a la suite de Vitruve etde
Scamozzi, il méle théorie et pratique. Il examine
ainsi également les édifices, que ceux-ci datent
de I'époque romaine ou qu'’il s’agisse de réalisa-
tions contemporaines : s'il accorde beaucoup
de crédit aux textes, ce professeur semble égale-
ment développer un rapport distancié avec leur
mise en ceuvre pratique ; ¢’est alors bien souvent
sur des calculs mathématiques qu’il fonde son
étude, une spécificité pour cette époque. Cette
méthode a priori inédite dans le contexte de la
production pédagogique contemporaine gagne
en outre 4 étre comparée aux écrits théoriques

contemporains.

Un professeur tres actif

Des sa nomination a I’Académie royale d’ar-
chitecture, La Hire intervient régulierement
dans les débats, non seulement sur les aspects
« mathématiques » (comme le toisé), mais aus-

si sur 'Antiquité et les ordres' ; il fait notam-
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Fig. 1 A. Desgodets, Temple de Bacchus (in DESCODETS,
Edifices antiques de Rome. .. cit. ; © INHA).

Fig. 2 Ph. de la Hire, Dessin de l'autruche (in Mémoires
pour servir & Uhistoire naturelle des animaux, dressé par M.

Perrault, Paris 1676 [ed. 1731] ; © RMN).

Fig. 3 Ph. de La Hire (attribué), Monastere en Italie
(Paris, Ecole Nationale Supérieure des Beaux-Arts, fonds
Masson, Mas 1003 ; © ENSBA).

Fig. 4 Ph. de la Hire, Dessin de roue (in Mémoire sur

les mécaniques, ol il explique les efforts différents que
I'homme peut faire pour élever des fardeaux et les pousser,

4 décembre 1702 ; Paris, Bibliotheque de U'lnstitut de
France, section Beaux-Arts, carton B9 ; photo H. Rousteau-
Chambon).

'L.G. MicHauD, Biographie universelle ancienne et moderne,
ouvrage entierement neuf rédigé par une société de gens de
lettres et de savants, Paris 1819, t. 23, p. 196-198 ; ].M. Qug-
RARD, La France littéraire ou Dictionnaire biographique des
savants historiens et gens de lettres de la France, Paris 1830,
IV, p. 445-447 ; . HoEFER, Nouvelle biographie générale de-
puis les temps les plus reculés jusqu’a nos jours, Paris 1861,
XXVIIL, p. 191-193 ; H. BLEmonT, La Hire (Philippe de La
Hyre dit), in Dictionnaire de biographie frangaise, Paris 1933-
2015, 19, col. 329 ; R. TaToN, La Hire, Philippe de, in Dictio-
nary of Scientific Biography, New York 1973, VII, p. 576-579 ;
Index biographique de I'Académie des sciences du 22 décembre
1666 au 1 octobre 1878, Paris 1979, p. 321 ; D.J. STUuRDY,
Hire, Philippe de la, in The Biographical Encyclopedia of As-
tronomers, edited by T. Hockey, New York 2007, I, p. 513-
515 ; F. CuAREIX, La Hire, Philippe (1640-1718), in The
Dictionary of Seventeenth-Century French Philosophers, ed-
ited by L. Foisneau, London-New York 2008, 11, p. 662-664 ;
A. Beccui, H. RousTEAU-CHAMBON, J. SAKAROVITCH, Phi-
lippe de La Hire 1640-1718. Entre architecture et science, Paris
2013 ; M. PiNAULT S@RENSEN, Philippe de La Hire et ses fils,
dessinateurs et savants, “Bulletin de la société de 'histoire de
Part francais”, 2010, p. 31-84 ; W. OEcHSLIN, Ratio und Vor-
stellungsvermégen, Geometrie! Philippe de La Hire, die wissen-
schaftliche Grundlage der Architektur in ihrer Ausrichtung auf
die Praxis, “Scholion Bulletin”, 7, 2012, p. 73-132 ; H. Rous-
TEAU-CHAMBON, L' Enseignement a I'’Académie Royale d’Ar-
chitecture, Rennes 2016 ; Cours d’architecture que j’ay trans-
crit au Louvre sur les legons publiques de M. de la Hyre, Pro-
fesseur royal, éd. H. Rousteau-Chambon, a paraitre chez
Fondation W. Oechslin ; W. OEcHSLIN, Avant-propos, ivi ;
C. OLLAGNIER, H. ROUSTEAU-CHAMBON, Introduction, ivi.
?].P. NiceroN, Mémoire pour servir a Uhistoire des hommes
illustres dans la république des lettres, Geneve 1971 (premiere
éd. Paris 172945), V, p. 335-346 : « Le grand nombre des ou-
vrages qu'il a donnés au public & les occupations des charges
de professeur du College royal & de 'Académie d’architec-
ture, que son mérite lui avait procurées doivent donner I'idée
non seulement d’'une grande assiduité au travail mais en-
core d'une santé forte & vigoureuse [...] Toutes ses journées
étaient occupées par I'étude & ses nuits tres souvent interrom-
pues par ses observations astronomiques ».

* La Hire est en revanche l'auteur de trés nombreux ouvrages
scientifiques. PH. DE La HIRE, Nouvelle méthode en géométrie
pour les sections des superficies coniques et cylindriques, Paris
1673 ; Ip., Nouveaux éléments de sections coniques. Les lieux
géométriques, la construction ou effection des équations, Paris
1679 ; Ip., La Gnomonique ou l'art de tracer des cadrans so-
laires sur toutes sortes de surfaces par différentes pratiques, Pa-
ris 1682 ; Ip., Sectiones conicae in novem libros. .., Paris 1685 ;
Ip., Tabularum astronomicarum pars prior, de motibus solis et
lunae, nec non de positione fixarum ex ipsis observationibus de-
ducta..., Paris 1687 ; Ip., L'Ecole des arpenteurs ot l'on en-
seigne toutes les pratiques de géométrie qui sont nécessaires a
un arpenteur, Paris 1689 ; Ip., Veterum mathematicorum Athe-
nai, Apollodori, Philonis, Bitonis, Heronis, et aliorum opera.
Graece et latine pleraque nunc primum edita. Fx manuscriptis
codicibus Bibliothecae regiae, Paris, 1693 ; Ip., Traité de Meca-
nique, Paris 1695 ; Ip., Tabulae astromicae ludovici magni jus-
su et munificentia exaratae et in lucem editae. .., Paris 1702.
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ment lecture d’ouvrages de référence comme
ceux d’Andrea Palladio (1508-1580), de Jaco-
po Barozzi dit Vignole (1548-1516) ou de Phi-
libert De I'Orme (1514-1570) et de Jean Bul-
lant (1515-1578). Surtout, La Hire traduit 'ou-
vrage de Vincenzo Scamozzi'', commenté pen-
dant pres de deux ans a 'Académie (6 décembre
1694-25 janvier 1697) et apporte le Traité de I'Ar-
chitecture harmonique de René Ouvrard (1624-
1694)!2 en 1690%. 11 présente encore des mé-
moires sur le chapiteau du pilastre corinthien,
sur la « grandeur des figures qui doivent accom-
pagner les ordres des colonnes », ou sur la « ma-
niere de les former » et revient sur les différentes

formes de voftes : en cul de four, elliptiques,

tronquées, sans arétes, surbaissées!', ou sur les

« grandes voutes » a propos desquels il prend

pour exemple les thermes de Dioclétien.

30 juin 1705. M. de La Hire a présenté etlu a la
Compagnie un nouveau mémoire sur la question
qui a esté proposée au sujet des grandes votites. Ce
mémoire contient des observations sur la propor-
tion de la votite des Thermes de Dioclétien, que
M. de La Hire démontre n’estre pas éliptique parle
calcul qu'il en a fait sur les mesures que M. Desgo-
dets en a rapportés®’.

Effectivement, dans le « 3¢ mémoire sur I'ex-
haussement des voutes circulaires pour les faire
paroitre en plein cintre », La Hire explique no-

tamment:
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J'ai aussi remarqué que ces arcs des thermes de

Dioclétien ne sont pas elliptiques comme je les
ay proposés [d’autres exemples ont été cités précé-
demment] mais qu’ils sont beaucoup plus larges
par leur partie supericure qu'ils ne devroient étre,
car suivant les mesures exactes que Mr Desgodets
nous en a communiquées, je trouve que dans le
grand arc, sa hauteur du milieu de I'arc dans les
croisées des cOtés est de 141 pieds'™.
La Hire rectifie les mesures précédemment in-
diquées par Antoine Desgodets, qui avait été en-
voyé 3 Rome par Colbert pour établir un relevé
des édifices antiques ; Desgodets était resté seize
mois, & partir de 16767, 11 est vrai que déja en
1696, Oppenord, alors pensionnaire de I'’Acadé-
mie de France 2 Rome, avait été chargé de véri-
fier les mesures données par Desgodets'®. La pré-
cision des chiffres reste d’autant plus importante
pour La Hire que la forme des votites, leur des-
sin et la coupe des pierres, autre theme de prédi-
lection de La Hire, découle de ces calculs”. La
Hire s'implique donc dans les débats sur des su-
jets tres variés, le plus souvent a partir d’exemples
concrets, et se fonde sur des calculs précis per-
mettant de remettre en cause des observations
faites a I'ceil nu qui étaient, jusque-13, acceptées
par tous. Les calculs mathématiques permettent
de regarder autrement I'architecture. Cette
conception de l'architecture est encore plus évi-
dente dans ses cours.
En effet, parallelement a ses interventions dans
les conférences hebdomadaires qui visent a éta-
blir des normes architecturales?, La Hire, a
'aune de ce qu’organise son prédécesseur Fran-
cois Blondel, a la responsabilité de deux heures
de cours chaque semaine : le premier doit porter
sur l'architecture (fig. 5) etle second sur les « ma-
thématiques appliquées a I'architecture »*'. C’est
ainsi qu’il dispense des cours diversifiés d'une
part sur 'architecture et d’autre part sur la géo-

métrie, I'optique, la mécanique, ou encore sur la

coupe des pierres. A 'occasion de 'une de ces
lecons hebdomadaires, il assure, a trois reprises
(1698-1699, 1705-1706, 1714-1715) — comme il
est fait mention dans les proces-verbaux de I'Aca-
démie —, un cours d’architecture, conservé a
I'état de manuscrit en trois exemplaires? ; les trois
versions sont presque identiques tant pour le plan
suivi que pour les propos, mais aucun n’est auto-
graphe?. Le cours est constitué de trois parties,
précédées d’'un avant-propos. Dans la premiere
partie, intitulée « Architecture civile », La Hire
aborde a la fois les questions générales sur I'ar-
chitecture (précaution qu’il faut prendre avant
de batir), et des aspects plus scientifiques (nivel-
lement). La deuxieme section, intitulée « de I'ar-
chitecture » est composée de questions relatives
A la distribution et aux ordres, et la derniere, « de
I'exécution », est constituée d'une étude des ma-
tériaux et de la mise en ceuvre concrete de I'ar-
chitecture. Ce projet, trés complet, montre d’em-
blée combien La Hire se distingue de Frangois
Blondel, qui certes a annoncé des themes de
cours tres variés, mais finalement n’en a publié
qu'un sur les ordres (Cours d'architecture ensei-
gné dans I'’Académie royale d’architecture, Pa-
ris, 1675-1683), les manuscrits des autres legons
nayant, par ailleurs, pas été retrouvés. Le plan
et le contenu du cours de La Hire montrent un
certain pragmatisme dans la maniere d’abor-
der l'architecture et refletent une démarche lo-
gique, sil'on excepte certaines digressions. En ef-
fet, un chapitre sur le nivellement apparait cu-
rieusement en premiere partie ; d’autres, consa-
crés aux « citernes et canaux » et aux « ponts et
quais » prennent place au coeur du développe-
ment sur la structure des maisons particulieres?.
L'intérét que La Hire porte aux sciences, et la re-
connaissance que lui accordent ses pairs en ce
domaine peuvent expliquer ce parti pris. D’ail-

leurs, La Hire n’a de cesse d’établir des liens
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*P. MaucraIrg, C. VIGOUREUX, Nicolas-Frangois de Blondel,
ingénieur et architecte du 10i (1618-1686), Paris 1938 ; A. GER-
BINO, Frangois Blondel: Architecture, Erudition, and the Scien-
tific Revolution, London-New York 2010.

> Laurent de la Hyre, 1606-1656, L’homme et I'ceuyre, ca-
talogue d’exposition (Grenoble, 14 janvier-10 avril 1989 ;
Rennes, 9 mai-31 aoiit 1989 ; Bordeaux, 6 octobre 1989-6 jan-
vier 1990), éd. P. Rosenberg, J. Thuillier, Paris 1988, p. 67-68 ;
PINaULT SGRENSEN, Philippe de La Hire et ses fils. .. cit., p. 31.
®M.S. SEGUIN, Fontenelle et 'Histoire de 'Académie royale des
sciences, “Dix-huitieme siecle”, 44, 2012, 1, p. 365-379.

7 B. Lt BouyeR de FONTENELLE, Eloge de Monsieur de La
Hire, in Histoire de I'’Académie royale des Sciences. Année M.
DCCXVIII. Avec les Mémoires de Mathématiques & de Phy-
sique, pour la méme année. Tirés des Registres de cette Acadé-
mie, Paris 1719, 20, p. 76-89 (rééd. BEcchi, RousTEAU-CHAM-
BON, SAKAROVITCH, Philippe de La Hire. .. cit., p. 243-250) ;
Dessin et sciences XVII--XVIII¢ siecles, catalogue d’exposi-
tion (Paris, 22 juin-24 septembre 1984), éd. M. Pinault, Pa-
ris 1984.

8 Sur Claude Perrault voir notamment A. PicoN, Claude Per-
rault, 1613-1688 ou la curiosité d’un classique, Paris 1988.

? Les mémoires sont conservés dans les archives de 'Institut
de France (Paris, Bibliotheque de I'Institut de France, section
Beaux-Arts, carton B9).

1019 décembre 1687, Proces-verbaux de I'’Académie royale d’ar-
chitecture (1671-1793), éd. H. Lemonnier, Paris 1911-1929,
11, p. 153. Pour une liste complete des mémoires présentés
par La Hire a '’Académie royale d’architecture, voir Becchi,
RousTEAU-CHAMBON, SAKAROVITCH, Philippe de La Hire...
cit., p. 307-309.

V. Scamozzi, L'ldea dell’Architettura Universale, Venezia
1615.

12 René Ouvrard est un prétre et compositeur frangais auteur
de divers ouvrages sur la musique. Son Architecture Harmo-
nique ou application de la doctrine des proportions de la mu-
sique a l'architecture a fait 'objet d'une édition critique par
Vasco Zara (R. OUVRARD, Architecture Harmonique ou appli-
cation de la doctrine des proportions de la musique a larchitec-
ture, éd. V. Zara, Paris 2017).

13 Proces-verbaux de I'’Académie. .. cit., 11, p. 203-204.

124 novembre 1692, mémoire en appendice, Proces-verbaux
de I'Académie... cit,, 11, p. 350-351 ; 15 et 29 octobre 1688, ivi,
1L, p. 168-169 ; 19 novembre 1688, ivi, 11, p. 170 ; 23 février
1693, ivi, 11, p. 352-353 ; 11 janvier 1694, ivi, 11, p. 354-357 ;15
juin 1705, iv, 111, p. 220 ; 2 juillet 1708, ivi, 1, p. 297 ; 6 mars
1713, ivi, IV, p. 19-20.

1530 juin 1705, ivi, 11, p. 221.

16 Paris, Bibliotheque de I'Institut de France, section Beaux-
Arts, carton B9. )

17 A. DESGODETS, Les Edifices antiques de Rome, Paris 1682.
Sur la conception de cet ouvrage et ses apports, voir I'intro-
duction de H. Rousteau-Chambon, a la réédition du fac si-
mile (Paris 2008).

15 A. DE MONTAIGLON, Correspondance des directeurs de 'Aca-
démie de France a Rome, Paris 1887-1912, 11, p. 239, 26 juin
1696. Ces mesures sont 2 nouveau vérifiées par Pierre-Adrien
Paris en 1779, comme I'indique le manuscrit conservé a la
bibliotheque de I'Institut de France : Paris, Bibliotheque de
I'Institut de France, ms. 1906, Notes et lavis de Pierre-Adrien
Paris, intercalés par lui, avec différentes estampes, dans «Les
édifices antiques de Rome, dessinés el mesurés tres exactement
par feu M. Desgodetz», Nouvelle édition, Paris, C.A. Jombert,
1779.
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1 Sur la coupe des pierres, voir notamment L. TAMBORERO,
De Delorme a de La Hire, La recherche d’une méthode univer-
selle dans les traités de stéréotomie. Opérations géométriques
et emprunts, these du diplome, Ecole des Hautes Etudes en
Sciences Sociales, 2008 ; Ip., Le Traité de la coupe des pierres,
in BEccHI, RoUSTEAU-CHAMBON, SAKAROVITCH, Philippe de
La Hire... cit., p. 191-202.

" Voir sur I'organisation et le but de 'Académie : W. Scuor-
LER, Die « académie royale d’architecture » 1671-1793, Ana-
tomie einer Institution, Koln 1993 ; B. BAUDEZ, Architecture
et tradition académique au temps des Lumieres, Rennes 2012.

I Ce sont les termes employés par Blondel : F. BLONDEL,
Cours d’architecture enseigné dans I'’Académie Royale d’Archi-
tecture, Paris 1675-1683, préface, non paginée.

2 Londres, Riba, ms. 725 : Architecture civile par Mr de La
Hire de 'académie des sciences et professeur royal d’archi-
tecture ; Paris, Bibliotheque de I'lnstitut de France, ms.
8125 : Cours d’architecture enseigné au Louvre dans 'acadeé-
mie royalle par Monsieur de La Hire, professeur de matéma-
tiques du college royal a Paris ; Einsiedeln, Bibliothek Werner
Oechslin, Cours d’architecture que j'ay transcrit au Louvre sur
les legons publiques de M. de la Hyre, professeur royal. Cest
ce manuscrit qui sert de référence. Le texte a fait 'objet de
tres peu d’études jusqu'a ces dernieres années. Henry Lemon-
nier ne le connaissait pas et ¢’est Francoise Hamon qui I'a cité
pour la premiere fois : F. HAMON, Le chdteau dans le discours
sur architecture XVI-XVIII* siecle, “Arts de 1'ouest, Etudes
et documents”, 1978, 1, p. 5-20. Depuis, il a été présenté
dans le colloque consacré a Philippe de La Hire (H. Rous-
TEAU-CHAMBON, Le Traité d’architecture, in BEccHI, Rous-
TEAU-CHAMBON, SAKAROVITCH, Philippe de La Hire... cit., p.
203-216) et comparé aux autres cours dispensé a '’Académie
(RousTEAU-CHAMBON, L' Enseignement a I'Académie. .. cit.).

2 Voir sur ce sujet, Cours d’architecture. .. cit., éd. H. Rous-
teau-Chambon.

#* Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture... cit., 3¢ partie « chapitre 6, De la construction des ponts
etdes quays », f. 187v-198v ; ivi, « chapitre 12, Des citernes et
des puits », f. 213v-214v.

» H. RousTEAU-CHAMBON, Un savant chez les hommes de
I'art, in BEccuI, ROUSTEAU-CHAMBON, SAKAROVITCH, Phi-
lippe de La Hire... cit., p. 107-109.

% Sur I'histoire de 'urbanisme voir P. LAVEDAN, J. HUGUE-
NEY, PH. HENRAT, Histoire de ['urbanisme a I'époque moderne,
XVIeXVIIE siecles, Geneve 1982 ; De Uesprit des villes : N
¢y et 'Europe urbaine au si¢cle des Lumieres : 1720-1770,
talogue d’exposition (Nancy, Musée des Beaux-Arts, 7 m
a0t 2005), éd. A. Gady, ].M. Pérouse de Montclos, Versailles
2005.

77 Sur cet architecte voir A. LAPRADE, Frangois d’Orbay, archi-
tecte de Louis XIV, Bar-sur-Aube 1960.

% PINAULT S@RENSEN, Philippe de La Hire et ses fils... cit., p.
32-84.

» G.Pu. pE LA HIRE, L art de charpenterie de Mathurin Jousse,
corrigé G augmenté de ce qu'il y a de plus curieux dans cet art,
& des machines les plus nécessaires a un charpentier par Mr
D.L.H., Paris 1702.

3 Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture... cit., f. 170v.

*I Nous pouvons citer notamment F. BLONDEL, Cours d’ar-
chitecture enseigné dans I'’Académie royale d’architecture, Paris
1675-1683 ; A. BosSE, Des ordres de colonnes en Uarchitecture
antique et plusieurs autres dépendances d’icelle, Paris 1664 ;
A.C. D’AVILER, Cours d’architecture (...) avec une ample ex-
plication des termes d’architecture, Paris 1691 (2¢ éd. revue et
augmentée par ].B.A. Le Blond, Paris 1710).

32 ].F. BLoNDEL, Cours d’architecture civile ou Traité de la dé-
coration, distribution et construction des batiments contenant
les legons données en 1750 et les années suivantes, 1-V1, Paris

T71-1777.
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entre les deux académies dont il releve, I'’Acadé-
mie des sciences et I’Académie d’architecture”.
Mais viennent aussi d’autres questions — pour-
quoi un chapitre sur les portes de ville dans la dis-
tribution des maisons particulieres, et cette re-
dondante question du bois dans la troisieme par-
tie ? —face auxquelles nous ne pouvons qu’élabo-
rer des pistes de réflexions. Est-ce la destruction
progressive des enceintes de ville?, remplacées
par quelques édifices emblématiques, comme
la porte du Peyrou a Montpellier réalisée sur les
dessins de Frangois d’Orbay (1691-1693)% sur le
modele de la porte Saint-Denis a Paris de Blon-
del (1672), qui conduit La Hire a les évoquer ?
Est-ce parce que son fils Gabriel Philippe — et
Philippe de La Hire n’a de cesse d'inscrire ses

fils dans les institutions dont il releve?

— prépare
alors la réédition d’un ouvrage sur la charpente-
rie? ? Il est difficile de le savoir, mais c’est aus-
si précisément dans ses imperfections et ses la-
cunes que réside I'intérét d'un tel document.

Comme ses contemporains, La Hire indique
clairement sa volonté de trouver une solution
conciliant un idéal normatif et les impératifs
nouveaux de la construction, mais, dans son dis-
cours, on ne sent pas, pour autant, 'ambition de
prouver I'hégémonie du Siecle de Louis XIV.
Ainsi, pour la construction en platre, qu'il estle
seul a étudier véritablement pendant deux fo-
lios, écrit-il, mélant étude du matériau et prag-

matisme :

La pierre du platre est d’'une nature toute particu-
liere et il y en a en peu d’endroits, encore est elle
fort differente dans la qualité car il y en a qui de-
mande dans la cuisson un feu de longue durée
au lieu qu’il s’en trouve qui serait en tres peu de
temps. Lon le garde trop de tems apres qu’il est
cuit, il perd sa force et enfin, il ne se prend plus
avec I'eau. Il faut donc 'employer le plus prompte-
ment qu'il sera possible apres etre cuit. Les ouvriers
savent fort bien que celuy qui est réduit en pous-
siere tres fine ne fait jamais une aussi grande ferme-
té que celuy qui n’est que mediocrement ecrasé™.

La Hire se fonde ici sur les propos de Vitruve
ou de Scamozzi, qu’il adapte a la situation fran-
caise des premieres années du XVIII¢ siecle. Ce-
pendant, n’étant pas architecte, il fagonne son
cours avec plus de distance et beaucoup de ri-
gueur, mais n’envisage pas systématiquement
tous les aspects des sujets étudiés contrairement
a ses contemporains qui présentent les ordres par
exemple®!. En revanche, La Hire embrasse un
nombre varié de sujets, ce qui conduit a consi-
dérer ce cours comme un véritable manuel gé-
néral d’architecture, encyclopédique, aussi bien
théorique que pratique, a destination des éleves
architectes, plus d'un demi-siecle avant le Cours
d’architecture de Jacques Francois Blondel
(1771-1777)%. Ces caracteres essentiels peuvent
cependant paraitre d’autant plus surprenants
que La Hire n’a jamais rien construit. Pour pal-
lier ce manque certain, La Hire nourrit son texte

de références variées et explicites.

Des références théoriques citées et discutées
Dans un esprit de synthese assumé, La Hire se ré-
fere a des auteurs divers. Le premier d’entre eux
est sans aucun doute Vitruve dont I'ceuvre reste
fondamentale pour lui comme pour ses contem-
porains®. Au-dela de la célebre traduction qu'en
livre Claude Perrault en 16733 'auteur et son
ouvrage de référence — De architectura — sont
continuellement cités par les membres de 'Aca-
démie royale d’architecture. Cet intérét n’est
d’ailleurs pas étonnant puisque les approches des
deux hommes sont similaires et qu'ils sont, I'un
et autre, intéressés par les aspects scientifiques
et techniques de l'architecture. La Hire se fonde
régulierement sur les propos de Vitruve, notam-
ment dans sa présentation des ordres et dans le
domaine de la construction. Ainsi, quanta la ma-
niere de construire en bois, La Hire explique :
Les anciens ont aussy mis quelques fois des pieces

de bois qui traversaient toute I'épaisseur du mur et
qui seraient 2 en rendre la construction plus solide
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en liant les paremens les uns aux autres comme
I'enseigne Vitruve dans ses murs de villes. Mais ils
choisissaient des bois d’ollivier [sic] qui ne se cor-
rompt pas dans la magonnerie. On n’ozeroit [sic] y
mettre les bois dont on se sert ordinairement dans
les bastimens comme le chesne, le chasteignier et
le sapin a cause que la chaux de mortier les brule et
les corrompt en tres peu de temps®.

Le cours de La Hire laisse, par ailleurs, entrevoir
une référence sous-jacente a Scamozzi*®. Bien
que peu cité, I'auteur italien semble avoir pro-
fondément marqué le professeur. Il faut dire que
la traduction du Livre Il de L'idea dell’architet-
tura universale qui traite des édifices privés, l'oc-

cupe des son arrivée a 'Académie :

31 Janvier 1687. M. de la Hire a proposé a la Com-
pagnie que, si elle jugerait a propos, il traduira le
troisieme livre de Scamozzi, afin d’en faire la lec-
ture dans les conférences ety faire des remarques,
a mesure qu'il traduira cet auteur, dont, ensuite, il
pourra se servir dans les legons qu'il donnera aux
éleves, eta quoi on I'a exhorté?.

Cette traduction — dont on comprend qu’elle se
fait 2 son initiative — commence 2 étre exposée et
discutée des'année 1687, aboutissant a d'impor-
tants débats®. S’il n’en reste aucune trace ma-
nuscrite, il est fort probable que La Hire ait été
le plus & méme de sa génération a comprendre
les propos complexes du théoricien de la fin de
la Renaissance, tres attaché a considérer I'archi-
tecture au regard de la science®. Outre Vitruve
et Scamozzi, La Hire se réfere également, au gré
des sujets abordés, tantot 2 Philibert De I'Orme
(Premier tome de U'architecture, Paris 1567), An-
drea Palladio (I Quattro libri dell architettura,
Venetia 1570, éd. fr. Paris 1650) ou Pierre Bullet
(Architecture pratique, Paris 1691) qui citent eux-
mémes certaines de leurs réalisations. Il renvoie
aussi, essentiellement sur les questions de salu-
brité, aux propos du médecin Louis Savot (Ar-
chitecture frangoise des batiments particuliers, Pa-

1is 1624)", a ceux de I'historiographe du roi, An-

dré Félibien, pour les aspects constructifs (Des
principes de I'Architecture, de la Sculpture, de la
Peinture, et des autres Arts qui en dépendent, Paris
1676)%, ou encore, pour les mesures des édifices
romains a Antoine Desgodets et ses Edifices an-
tiques de Rome (Paris 1682). Ces ouvrages restent
les références clefs, plus ou moins explicites, de
son exposé. Dans certains cas, I'auteur va méme
jusqu’a indiquer la page de 'ouvrage dont il est
question. A propos de la porte antique de 'église
Sainte-Sabine, située sur I’Aventin 2 Rome, on
lit notamment : « Mais M. Desgodets qui I'a me-
surée avec un tres grand soin dit dans son livre
des bastiments de Rome page 18 qu’elle est aus-
sy large par le haut que par le bas »*. Ou encore,
dans le chapitre consacré aux arcs de triomphe
(II¢ partie, chapitre 3) : « Philibert de Lorme
page 233 donne la distribution d’une grande
porte ornée de deux colonnes de chaque coté,
mais il n'y a point d’attique au-dessus de leurs en-
tablements »*

Mais La Hire ne se contente pas de se nourrir de
ces textes, il cherche aussi a les compléter pour
fournir un manuel général de I'architecture.
Ainsi, auteur est-il probablement le premier
théoricien francais a écrire une synthese sur cer-
tains matériaux (brique et platre) et sur quelques
constructions (quais, canaux, écluses). La brique
est un sujet évidemment abordé par Vitruve
mais La Hire se montre beaucoup plus précis et
organisé que 'auteur romain : il évoque les rai-
sons de son emploi, la composition des briques,
leur cuisson et leurs avantages. Ce sujet lui tient
d’ailleurs particulierement a ceeur puisque le
14 septembre 1699, il lit aux académiciens
un mémoire quant au projet de la nouvelle
construction de murs de brique et de pierre de
taille, etle 27 juin 1707, il propose un autre mé-
moire sur ce theme, qui fait 'objet de commen-
taires. De méme, le platre reste « d'un tres grand
usage dans les batimens a cause de sa prompti-

tude avec laquelle il se prend »*. La Hire se fait

P i
;I_) -“ . fon | 1
' TS
) A
(fttfz/if/{'t_f!f{(‘ ff'f‘-' ¥ o
. Ay (1 Tty e

';”%U

" f ECOrEd },:.wéfz o M)

ﬁr,/%. d’:‘:’;t ,}G}uh

M,afr-nr‘ als
5 )’.. . \

X '-.UH fEfe e

Fig. 5 Premier page du Cours d’architecture que j'ay
transcrit au Louvre sur les legons publiques de M. de la
Hyre, professeur royal (Einsiedeln, Bibliothek Werner
Oechslin ; photo H. Rousteau-Chambon).

3 Voir A. PAYNE, The Architectural Treatise in the Italian Re-
naissance: Architectural Invention, Ornament, and Literary
Culture, Cambridge 1999.
3 C. PERRAULT, Les dix livres d’Architecture de Vitruve... , Pa-
ris 1673.
% Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture... cit., f. 178v-179.
% Sur Scamozzi voir PAYNE, The Architectural Treatise in the
Italian Renaissance... cit., p. 214-236 ; Vincenzo Scamozzi
teorico ez/mpeo a cura di F. Barbieri, M.E. Avagnina, P. San-
\m) Vicenza 2016.

Pmces verbaux de 'Académie. .. cit,, 11, p. 137.
% La traduction est exposée aux Académiciens a partir de
1687 et s'acheve le 5 septembre 1695, apres quoi 'Académie
poursuit la lecture du sixieme livre, traduit et abrégé par A.C.
D’AVILER (Les cing ordres d’architecture de Vincent Scamozzi,
vicentin, Paris 1685), jusqu’au 25 juin 1696.
* De maniere plus générale, La Hire se situe dans la lignée
des architectes de la Renaissance pour lesquels chaque par-
tie d'un édifice doit correspondre a un systeme unique de
rapport mathématique (R. WITTKOWER, Les principes de l'ar-
chitecture de la Renaissance, éd. fr. Paris 1996 [premiere éd.
Londres 1949] ; sur Scamozzi et la science voir W. OECHSLIN,
L'architettura come scienza speculativa, in Vincenzo Scamoz-
zi, 1548-1616, catalogo della mostra (Vicenza, 7 settembre
2003-11 gennaio 2004), a cura di F. Barbieri, G. Beltramini,
Vicenza 2003, p. 23-32 ; sur La Hire etla science : OECHSLIN,
Ratio und Vorstellungsvermégen... cit. ; W. OECHSLIN, Avant
propos, in Cours d’architecture... cit., éd. H. Rousteau-Cham-
bon.
011 se réfere a Savot quant a I'exposition des maisons, pour le
choix du lieu ot 'on doit batir ou quant a la nature des eaux
par exemple.
1 Félibien (A. FELIBIEN, Des principes de I'Architecture, de la
Sculpture, de la Peinture, et des autres Arts qui en dépendent,
Paris 1676) constitue une référence fondamentale pour La
Hire dans son chapitre sur les matériaux de construction (3¢
partie, chapitre II). II suit I'historiographe quant a la pierre,
ala brique, au ciment notamment, se montrant moins systé-
matique que son prédécesseur, mais il évoque aussi le fer et le
pléatre dans la construction, non abordés réellement par Féli-
bien. Sur cet auteur voir S. GERMER, Art-pouvoir-discours : la
carriere intellectuelle d’André Félibien dans la France de Louis
X1V, Paris 2016.
2 Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture... cit., . 48.
B 1vi, f. 48y.
* Le mémoire est publié in extenso dans les Proces-verbaux de
I'Académie. .. cit., 111, p. 379-381.
¥ Einsiedeln, Bibliothek Werner Oechslin, Cours d’archi-
tecture. .. cit., f. 170v.
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0 Outre son ouvrage sur les fortifications, on doit a Jean Er-
rard : J. ERRARD, Premier livre des instruments mathématiques,
Nancy 1584 ; Ip., La géométrie et practique générale d’icelle,
Paris 1594 ; Ip., Réfutation de quelques propositions du livre de
M. de I'Escale de la quadrature du cercle par luy intitulé : Cy-
clometrica elementa duo, Paris 1594 ; Ip., Les neuf premiers
livres des élémens d’Euclide, Paris 1605.

¥ Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture. .. cit., f. 184y.

8 Sur ce sujet voir A. BECCHI, Idées manuscrites, théories im-
primées : la mécanique architecturale de Philippe de La Hire,
in BEccHI, ROUSTEAU-CHAMBON, SAKAROVITCH, Philippe de
La Hire... cit., p. 177-190.

# Sur cet auteur, voir Jacques Androuet du Cerceau : « Un des
plus grands architectes qui se soient jamais trouvés en France »,
catalogue d’exposition (Paris, Musée des monuments fran-
cais, 10 février-9 mai 2010), éd. J. Guillaume, Paris 2010.

0 Sur cet auteur voir P. LE MutT, Maniére de bien bastir
pour toutes sortes de personnes, éd. C. Mignot, Paris 1981 ;
C. MicNor, Pierre Le Muet, architecte (1591-1669), these de
doctorat, Paris-Sorbonne, 1991.

I FELIBIEN, Des principes de I'Architecture. .. cit., p. 43.

>2 Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture... cit., f. 43.
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donc un devoir d’en parler, alors que ni Vitruve,
ni Félibien ne I'évoquent et que Bullet ne lui ac-
corde que quelques lignes. Mais, le professeur
insiste surtout sur les difficultés de sa mise en
ceuvre (cuisson difficile, emploi qui ne s'acquiert
que par une longue pratique, non résistance a
I'eau) et par 1a méme, il révele sa connaissance
générale du sujet, peut-étre fondée sur la lec-
ture de Scamozzi qu’il ne reprend pas explicite-
ment cependant, 'usage constructif en France
étant différent de la pratique ultramontaine, et
assez rare. Il livre toujours les recettes de fabrica-
tion de ces matériaux et insiste sur leurs spécifi-
cités chimiques (composition) et physiques (ré-
sistance), autant de connaissances personnelles
qu'il peut vérifier, si nécessaire, aupres des autres
membres de '’Académie des sciences.

Les matériaux ne constituent pas les seuls élé-
ments constructifs présentés largement par La
Hire qui se passionne aussi beaucoup pour les
fortifications. Ce sujet est abondamment trai-
té par des ingénieurs depuis le XVI¢ siecle, et La
Hire semble synthétiser les propos de Jean Er-
rard (La fortification démonstrée et réduicte en
art, Paris 1600) sur les murailles (Livre I, cha-
pitre V) et les terrasses (chapitre VI). Cette ré-
férence implicite n’est pas étonnante puisque
le traité d’Errard reste alors un des ouvrages les
plus importants sur ce sujet et que le méme in-
génieur était, comme La Hire, un mathéma-
ticien*®. Cependant, une fois encore, cet in-
téréet de la part de La Hire reste exceptionnel.
Certes, Frangois Blondel a mené une étude pré-
cise sur la balistique alors qu'il était professeur
a 'Académie royale d’architecture (L'art de jet-
ter les bombes, Paris 1683), mais cet ouvrage ne
concerne que peu l'architecture. En revanche,
La Hire se focalise sur la maniere de construire
des « murs des fortifications et ceux des terrasses
[qui] doivent etre faits d'une maniere particu-
liere a cause des terres qu’ils doivent soutenir et

qu’il les pousse toujours au centre »*. Nous re-

trouvons 1 un intérét constant pour la poussée
des votites sur lequel il se penche déja dans son
Traité de mécanique (Paris 1685). La construc-
tion des vofites, d’ailleurs, I'intéresse continuel-
lement comme I'indique son mémoire sur ce su-
jet présenté a ’Académie des sciences en 1712,
reflet les débats qui se sont tenus a 'Académie
d’architecture®.

La Hire est encore le premier professeur de
I’Académie a dispenser un cours général d’ar-
chitecture sur la commodité. Ce sujet est, a
I'époque, abordé de deux manieres par les théo-
riciens : soit par le biais de modeles préts a batir,
c’est le cas des ouvrages d’Androuet du Cerceau
(Livre d’architecture, Paris 1582)* ou de Pierre
Le Muet (Maniére de bétir pour toutes sortes de
personnes, Paris 1623)*, soit en livrant quelques
principes dans le domaine de la distribution,
comme le font Philibert De I'Orme et Louis Sa-
vot dans leurs traités. La Hire choisit de traiter les
questions de commodité avant les ordres et ac-
corde ainsi une importance nouvelle a la dis-
tribution. 11 développe le principe de « conve-
nance », déja évoqué par Scamozzi et Félibien.
Pour ce dernier « Les palais se font selon la gran-
deur & la magnificence du Prince & des grands
seigneurs ; et les Maisons des particuliers aussi
selon leurs emplois & leurs moyens »’!. Outre
ce principe général, La Hire explique que « Les
salles doivent étre grandes a proportion de la di-
gnité du maitre de logis. Elles seront carées ou
tout au plus d'un double carré car au dela de
cette mesure, elles doivent plustost passer pour
des galleries que pour des salles »*2.

I ne s'intéresse en revanche ni aux circulations,
ni aux dispositions des pieces les unes par rap-
port aux autres et ne fournit aucun dessin pour
illustrer les propos de ce chapitre. Dans I'en-
semble, La Hire fait montre d'une vision prag-
matique dans les détails distributifs — empla-
cement du lit, de la cheminée, des portes et fe-

nétres, etc. Cependant bien qu’il accorde une
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certaine importance  ce sujet, deux traits carac-
téristiques apparaissent dans ce discours : §'il est
disert sur quelques pieces spécialisées (galerie)
ou éléments architecturaux (escaliers), seules les
proportions l'intéressent véritablement — on re-
trouve bien 12 son esprit mathématique — et sur-
tout, il ne livre aucun exemple précis en ce do-
maine. Ainsi, pour les perrons méle-t-il esprit

pratique et prescriptions chiffrées.

Iy a quelques endroits dans des jardins ou sur des
costeaux ot 'on est obligé de faire des marches qui
ayent de grands girons pour descendre doucement,
mais il faut bien prendre garde dans ces sortes de
marches qu’on ne soit pas obligé de descendre tou-
jours d'un méme pied car on seroit extremement
fatigué dans ces sortes de descentes, ce qui feroit
le mesme effet que si en descendant dans les esca-
liers ordinaires, on mettoit sur chaque marche les 2
pieds a fois, comme font les enfans.

Pour éviter ce deffaut, il faut que le giron de ces
marches qui sont comme autant de palliez aient
3 pieds ¥2 au moins ou 4 pieds pour pouvoir faire
deux pas entiers sur le pallier, et s'il est plus étroit
et qu'il n’ait par exemple que 3 pieds, on tombe-
ra dans une grande incommodité car cette largeur
estant trop grande pour ny faire qu'un pas on sera
contraint d’en faire 2 qui seront trop petits. Il faut
donc en général pouvoir faire 2 ou 4 pas entiers sur
ces sortes des paliers et jamais 1 ou 37

La Hire revient d’ailleurs largement sur ce sujet
dans son cours sur la coupe des pierres, dispen-
sé régulierement de 1688 a 1712. Mais alors que
pour toutes les autres parties du cours, il cite des
ouvrages du passé ou du présent, La Hire n’expli-
cite ses propos par aucun édifice dans cette par-
tie. Est-ce parce qu'il n’est pas architecte et qu'il
ne souhaite pas se commettre en ce domaine ?
Est-ce parce que les éleves peuvent acquérir ces
connaissances dans les ateliers d’architectes dans
lesquels ils se forment nécessairement parallele-
ment, puisqu’il n’y a que quatre heures de cours
hebdomadaires ? La Hire a fait le choix d’un
cours elliptique sur certains points. Il n’en est pas

de méme pour les autres thématiques.

Des édifices antiques examinés précisément

La Hire livre donc sa propre conception de I'ar-
chitecture en s’appuyant sur ses lectures mais
aussi, voire surtout, sur les édifices antiques qu'il
a pu observer directement & Rome, méme s'il
pouvait le faire plus alors en tant que dessina-
teur voire de mathématicien®. Apres sa forma-
tion initiale a la peinture par son pere, il séjourne
en effet pendant quatre années en ltalie (1660-
1664), a Rome et en Vénétie, comme I'écrit son
contemporain Fontenelle dans sa rubrique né-
crologique. Sensibilisé a I'art, il ne peut, comme
ses contemporains qui font ce voyage®, qu’étre
sensible aux productions contemporaines et a
celles du passé romain (fig. 2). Tout au long de
son traité mais particulierement lorsqu'’il étudie
les différentes parties des colonnes dans son cha-
pitre sur les ordres (2¢ partie, chapitre 4), La Hire
cite de nombreux édifices antiques : le Panthéon,
le théatre de Marcellus, et les arcs de triomphe —
ici celui de Septime Sévere et de Constantin —,
mais aussi les thermes de Dioclétien, le temple
d’Antonin et Faustine, les trois colonnes du Cam-
po Vaccino — assimilées au temple de Jupiter Sta-
tor et qui est en fait le temple de Castor et Pol-
lux —, le frontispice de Néron — aujourd’hui plu-
tot temple d’Hercule et Dionysos — et le temple
d’Albane. Tous ces édifices constituent des réfé-
rences récurrentes pour tous les théoriciens de
l'architecture®®, mais La Hire ne semble cepen-
dant pas avoir fait de relevés des édifices antiques
lors de son séjour romain. Il ne se contente ce-
pendant pas de se référer voire de comparer les
propos de ses prédécesseurs, comme a pu le faire
Fréart de Chambray par exemple dans son Pa-
rallele de I'architecture antique et de la moderne
(Paris 1650). Surtout, il observe les édifices an-
tiques précisément et donne son opinion sur
les proportions des différentes parties des co-
lonnes antiques. Quant aux formes des diffé-
rentes parties de colonnes, il explique ainsi a

propos de celles du forum (Campo Vaccino) :

> Tvi, £, 50v-51.

** Sur le séjour en Italie de La Hire, voir T. VERDIER, Les an-
nées romaines, 1600-1664. La naissance d’une culture scien-
tifique, in Beccui, RoustEAU-CHAMBON, SAKAROVITCH, Phi-
lippe de La Hire... cit., p. 25-40.

> G. BERTRAND, Bibliographie des études sur le voyage en Ita-
lie, voyage en Europe, XVI-XX¢ siecle, Grenoble 2000 ; V.
MEYER, MLL. PUjALTE-FRAYSSE, Voyage d’artistes : en Italie du
nord, XVI-XIX¢ siecle, journées d’études (Université de Poi-
tiers, 2009), Rennes 2010 ; L. BOLARD, Le voyage des peintres
en Italie au XVlle siecle, Paris 2012.

% J. ACKERMAN, Imitation, in Antiquity and its Interpreters,
conference proceedings (Toronto, March 1994), edited by A.
Payne, A. Kuttner, R. Smick, Cambridge 1999, p. 9-16.
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°7 Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture... cit., £. 71.

> Ivi, f. 69r-v.

*1vi, £. 79.

80 1vi, f. 112y-113 : « L'imposte et le bandeau de 'ordre com-
posite n’ont point de mesure ni de regle bien certaine car on
les peut faire, comme on le jugera a propos, en les composant
de I'ionique et du corinthien. On peut voir les Arcs de Titus,
de Severe et d’autres ot les antiques [Anciens| s’en sont ser-
vis et ott ils ont mis des ornements sur toutes les moulures. »

o1 Lare de Titus est édifié par Domitien en 81 apres ].-C., ce-
lui de Septime Sévere est bati en 203 apres J.-C.

%2 Les cours conservés de La Hire ne sont pas autographes ; les
dessins de ses cours non plus donc. Cependant tous les cours
conservés dispensés par les professeurs de '’Académie font ré-
férence a des dessins. Sur ce sujet, voir ROUSTEAU-CHAMBON,
L’Enseignement a 'Académie. .. cit., p. 54-63.
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Entre tous les chapiteaux corinthiens qui nous
restent de I'antique, on peut avec raison donner
premier rang a celui des trois colonnes de Campo
vacino [sic] dans Rome qui font le reste du temple
de Jupiter Stator. Car quand méme on retranche-
roit de ce chapiteau une partie des ornemens dont
il est enrichy, il ne laisseroit pas encore d’avoir une
grace et une elegance quile feroit admirer”.

Outre cette appréciation, somme toute subjec-
tive, La Hire défend sa conception de I'architec-
ture. Examiner I'antique pour livrer des mesures
exactes semble avoir été son leitmotiv et de fait, La
Hire adopte un regard neuf sur 'architecture et
ne s'interditaucune remise en question, reformu-
lant chaque calcul mathématique, afin de livrer
le modele le plus abouti et le plus juste possible.
Ainsi explique-t-il la maniere de dessiner géo-

métriquement la volute du chapiteau ionique :

J'ay deja dit que le centre de I'ceil de la volutte qui
forme la petite rose que 'on met au milieu devoit
estre 4 la hauteur du bas du chapiteau, ou a celle
du dessus de l'astragale, et 2 plomb au dessus du
bord d’en bas ou interieur du tailloir ou abaque
[...] On divise la hauteur CA depuis le centre C
de I'ceil de la volutte jusqu’au dessous du tailloir
en A, laquelle est de 13 minuttes, et en 9 parties
égalles entr’elles, et d'une de ces parties comme
CD, on en fait le demy diamettre de I'ceil CBD de
la volutte. On aura donc 8 parties de reste depuis B
jusqu’en A dont le point E soit le milieu. On prend
aussy 6 de ces parties depuis D jusqu’en F et 'on
a par ce moyen la grandeur AF pour toute la hau-
teur de la volutte, laquelle contient 16 parties ou 8
diametres de I'ceil de la volute BD. Ensuite on di-
vise BD en 6 parties egales entr’elles et 'on marque
les points de division dans I'ordre ot ils sont dans la
figure en mettant le chiffre T au point D, le chiffre
2 au point D et les autres ensuitte sur les divisions.
Ces points sont les centres de demy cercles qui for-
ment la courbure de la volutte™.

Les références aux édifices antiques visent a ser-
vir son propos. Il remet ainsi en cause une uni-
cité de I'antiquité, insistant sur les exemples di-

versifiés de I'architecture romaine, tout en s’ap-

puyant sur les dessins qui illustraient ses propos,
notamment dans la répartition des moulures des

entablements :

Dans les 3 exemples antiques que nous avons de
cette corniche, les denticules sont au milieu des
3 membres qui sont sous le larmier comme on le
voit cy dessus. Mais au temple de la fortune virile
etaux thermes de Diocletien, le 1 membre sous
le larmier est un quart de rond, lequel on a tail-
1é des oves, et celui qui est au dessous des denti-
cules est un talon qui est orné de feuilles de re-
fend. Au contraire au theatre de Marcellus, le ta-
lon est au dessus des denticules et les oves sont au
dessous™.

De méme, il rappelle que les édifices antiques ne
sont que des exemples qui ne peuvent, en aucun
cas, &tre pris pour des modeles absolus puisque
leurs moulures et proportions different. Ainsi,
les profils des impostes ioniques des arcs de Ti-
tus et de Septime Sévere ne sont pas identiques
(Des arcades ou des arcs avec leurs impostes, ar-
chivoltes ou bandeaux)®. 11 est vrai que La Hire,
comme ses contemporains, ne tient pas compte
des deux cents ans d’écart qu'il y a entre les deux
édifices®.

SiTobservation précise et personnelle des édi-
fices antiques lui permet d'insister sur la varié-
té intrinseque de l'architecture des Romains,
La Hire, esprit rigoureux qui peut s’appuyer
sur son savoir géométrique, souligne les erreurs
de reports des architectes contemporains. 1 re-
leve ainsi a propos de I'entablement corinthien,
tout en montrant sans doute aux éleves un des-
sin qu’il a pu réaliser de cette partie de I'architec-

ture® (ig. 6) :

Les architectes modernes se sont imposés une
loy pour la distribution des modillons, ce qui de-
mande quelques précautions dans le plan gene-
ral car ils veulent qu'il y ait toujours un modillon
qui reponde exactement au milieu de la colonne
ou du pilastre. Cependant au Pantheon tant au
portique qu'au dedans, cette regle n’est pas obser-
vée. Ils veulent encore que la place des roses qui
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sont entre les modillons soit quarrée. Mais il est as-

sez difficile de faire accorder exactement ces deux
choses quand on a une figure determinée pour la
forme du modillon®.

De méme, le professeur dénonce, de maniere
souvent sous-jacente, le manque d’observation
et I'absence de rigueur des théoriciens de la Re-
naissance qui peuvent, pour un méme édifice,
trouver des mesures fort différentes et fonder
leurs propos sur des proportions erronées. Il n’a
ainsi de cesse d’insister sur les opinions diver-
gentes des théoriciens de référence et rappelle

notamment :

Vignolle donne deux modeles de chapiteau do-
rique. Il dit que le 1 est tiré du theatre de Marcel-
lus 2 Rome et le second qu’il I'a pris de divers frag-
ments antiques dont il a fait un composé qui réus-
sit fort bien en execution comme il I'a connu par
son experience. Philibert de Lorme rapporte pour
exemple le chapiteau dorique du theatre de Mar-
cellus et il dit qu'il I'a mesuré fort exactement avec
le palme romain, ce qui paroist fort vrayssemblable
puisque ses mesures conviennent avec celles de
M. Desgodets mais elles ne sont point d’accord
avec celles de Vignolle. Dans le 1¢ des deux chapi-
teaux qu'il donne, le tailloir de celui de Marcellus
est bien plus fort que le tiers, mais je crois qu'il vaut
mieux suivre la proportion que donne Vignolle

Fig. 6 D’apres Ph. de La Hire, Proportions
de l'entablement corinthien (in Cours
d’architecture. .. cit. ; Einsiedeln, Bibliothek
Werner Oechslin ; © Bibliothek Werner
Oechslin).

% Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture... cit., f. 79v.
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% 1Tvi, f. 66.

 Ivi, f. 66r-v : a propos du chapiteau dorique : « Philbert De-
lorme raporte pour exemple le chapiteau dorique du theatre
de Marcellus et il dit qu’il I'a mesuré fort exactement avec
le palme romain, ce qui paroist fort vrayssemblable puisque
ses mesures conviennent avec celles de M. Desgodets, mais
elles ne sont point d’accord avec celle de Vignolle. Dans le
premier des 2 chapiteaux qu'il donne, le tailloir de celuy
du théatre de Marcellus est bien plus fort que le tiers, mais
je crois qu'il vaut micux suivre la proportion que donne Vi-
gnolle que toutes autres. Les mesures du chapiteau de Palla-
dio aprochent un peu de celuy du theatre de Marcellus car il
fait le gorgerin de 9 minuttes seculement et il donne au tailloir
11 minutes et un 6 ».

% Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture... cit., f. 83r-v.

7 1vi, £. 120v.
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que toutes les autres. Les mesures du chapiteau de
Palladio s’approchent un peu de celles du theatre

de Marcellus car il fait le gorgerin de neuf minutes

seulement et il donne au tailloir 11 minutes et %

Outre son commentaire précis, il apparait que
La Hire ne fait pas personnellement les me-
sures des édifices romains — difficiles a relever, il
faut en convenir —, mais qu'il se fonde sur celles
de Desgodets reconnues notamment par les
membres de I’Académie royale d’architecture.
Cependant, La Hire va plus loin que Desgodets :
pour lui, les références aux édifices antiques
passent par une vérification mathématique des
mesures. Il reste donc fondamental de reformu-
ler les calculs des auteurs les plus respectés, de
les mettre a I'épreuve voire de les corriger. Cette
préoccupation semble continuelle pour lui. 11

o et re-

en parle a propos du théatre de Marcellus
vient sur cette question pour le frontispice de Né-
ron quil a pu examiner et mesurer précisément.
En effet, les quelques morceaux du « frontispice
de Néron » sont conservés, 3 méme le sol, dans
les jardins du palais Colonna et il peut en tirer

un certain nombre de conclusions personnelles :

La corniche corinthienne que I'on voit au fron-
tispice de Néron est d'une maniere toute particu-
liere. Elle est estimée d’un grand goust par les plus
habiles architectes mais ils en composent ordinai-
rement la corniche de 'ordre composite. C’est aus-
si celle la que je finiray icy en y faisant quelques
petits changements dont je rendray raison ensuitte.
L’entablement du frontispice de Néron est du %
de la hauteur de la colonne, 2 deux minuttes et de-
my pres, mais je I'ay reduitte entre le ¥4 etle ¥3
pour en faire 'entablement de l'ordre compo-

site comme j’ay fait dans I'ordre corinthien®.

La Hire ne se place donc pas ici dans la conti-
nuité de son prédécesseur Francois Blondel.
En effet, a la différence de ce dernier, La Hire
semble considérer que la comparaison intelli-
gente des auteurs les plus respectés ne sufhit pas :

encore faut-il reformuler leurs calculs, les mettre

a I'épreuve et, pourquoi pas, les corriger. Par ail-
leurs, 'ambition générale de son cours — un ma-
nuel général, rappelons-le — conduit La Hire a
une certaine économie concernant les ordres
d’architecture. Considérant que I'essentiel du
Cours de Blondel est d’ores et déja a la portée de
chacun de ses éleves, La Hire aborde d’emblée
ce qui pose question, ce qui suscite le débat et le
détaille alors longuement. L'examen des édifices
contemporains participe aussi directement de sa

démonstration.

Des édifices contemporains pour modeles

Comme pour les édifices antiques, La Hire
pour les édifices contemporains — a savoir ceux
construits a partir de la Renaissance —, fonde ses
propos sur les textes théoriques mais surtout exa-
mine par lui-méme les constructions parisiennes
et livre ainsi sa propre vision de ce que doit étre
Parchitecture. A ce titre, il n’hésite d’ailleurs pas
a placer sur un pied d’égalité un édifice antique

et des édifices contemporains :

Pour les colonnes et pilastres rustiques ou par tam-
bour ou bossage, les anciens s’en sont servis en
quelques endroits comme a 'amphiteatre de Ve-
ronne. Mr Brosse [Salomon de Brosse], excellent
architecte francois qui a fait le portail de St. Ger-
vais 2 Paris a orné de ces sortes de colonnes les deux
ordres du palais du Luxembourg®”.

Surtout, il développe de nombreux exemples
frangais lorsqu’il présente les techniques
constructives. Il expose aussi bien la structure
des colonnes du chateau d’Ecouen de Bullant
(f. 120v) que les fondations du chéteau de Saint-
Maur de De 'Orme (chapitre 4, £. 176) ou la
construction du pont de Cismone expliquée par
Palladio et sur laquelle La Hire revient longue-
ment (f. 194-198). Le professeur en rappelle no-
tamment les défauts :

Ce pont a six travées qui n’ont chacune que 12
pieds ¥2 y compris les poutres. Palladio représente
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la partie du milieu du plancher de ce pont un peu
plus elevée que les extremitez en sorte que le des-
sus est un peu en arc. Mais cete construction n’est
pas bonne quoy qu’elle parroisse d’abord fort solide
car il est facile a voir que si I'assemblage des pieux
ABA vient un peu a lacher, le plancher du pont
descendra, 2 moins que les deux pieces qui portent
sur les culées ne soient appuyées contre un mas-
sif tres solide, ce qui n’arrive pas si le plancher du
pont étoit en ligne droite car comme elle estla plus
courte distance entre les points extremes, elle ne
sgauroit descendre dans son milieu sans faire chan-
ger de figure a la forme et faire remonter la piece
du milieu qui releveroit par ce moyen les poingons
C, ce qui feroit un effet tout contraire a celuy du
plancher du pont qui la tire en bas®.
Dans ce dernier exemple, La Hire se situe dans
I'exacte continuité des académiciens qui, notam-
ment en 1673, ont souligné leurs différences vis
avis de 'architecte vicentin. Il est alors reproché
a Palladio d’insister sur la beauté, la commodité
et la durée de 'ouvrage, alors que les académi-
ciens préferent se pencher sur le choix de I'em-
placement du pont, la conception de sa struc-
ture ou ses proportions (11 décembre 1673)%. La
Hire reprend donc le point de vue des académi-
ciens du XVII¢ siecle tout en livrant des proposi-
tions mathématiques et physiques.
Drailleurs, si La Hire évoque certaines recom-
mandations de ses devanciers, il ne manque
pas de pointer leurs erreurs. Il critique ainsi ex-
plicitement Alberti qui affirmait la nécessité
de construire une votte en deux temps, ou en-
core partiellement De I'Orme dans sa méthode
de construction des votites”. En revanche, il ne
cite jamais les inexactitudes de son contempo-
rain André Félibien (1619-1695). Il est vrai que
ce dernier étant secrétaire de 'Académie royale
d’architecture depuis sa fondation et ayant déja
écrit une ceuvre théorique importante dans des
domaines variés, La Hire ne souhaite sans doute
pas le critiquer trop ouvertement ; il amende sim-
plement ses propositions. Pour Félibien en effet,

par exemple, il ne convient pas de mélanger de

I'eau de mer au mortier’. Or La Hire qui peut se
fonder sur les propos de Vitruve et qui a pu voir
des constructions faites en bord de mer, a Brest
notamment lorsqu'il a été chargé d’établir la car-
tographie du royaume avec I'abbé Picard (juillet
1679), a sans doute vu des constructions pérennes
de ce type. Il affirme donc que « I'eau de mer est
fort bonne contre le sentiment de quelques ou-
vriers, ce que I'on a reconnu par experience car
le mortier prend bien plus de consistance quand
on y méle de I'eau de mer que lorsqu’on le fait
avec de I'eau douce »™. La Hire se réfere d’ail-
leurs assez souvent aux constructions maritimes
dans son étude sur les matériaux (sable de mer,
utilisation de la coquille d’huitre pour la fabrica-
tion de la chaux...). Une fois encore son observa-
tion personnelle prime, méme s'il ne fait pas ex-
plicitement référence a un édifice, mais plutot a
une pratique constructive généralisée.

La Hire mentionne aussi des édifices qu’il a
pu examiner a loisir. Ainsi, La Hire évoque-t-il
quelques édifices italiens — Saint-Marc de Venise
(pour la construction des murs qui peuvent sup-
porter les tremblements de terre, f. 179) etle bal-

daquin de Saint-Pierre de Rome.

Les colonnes de bronze dont Michel Ange [Le
Bernin] fit le grand autel de I'église St Pierre a
Rome ont receu une approbation si généralle que
dans tous les autels qu’on veut orner extraordinai-
rement, on tasche de les imiter. Elles ont cela de
propre qu’elles peuvent facilement recevoir plu-
sieurs et différents enrichissements étant contour-
nées de telle maniere qu’il semble que leur forme
les demande, car si on les faisait toutes unies, elles
perdroient la plus grande partie de leur beauté.
On en voit quelques petites de marbre qui sont an-
tiques et ¢’est peut étre sur leur modele [que] Mi-
chel Ange [Le Bernin] a fait celles de St Pierre de
Rome.

I est facille de voir que I'idée de ces sortes de co-
lonnes est ventie de branches d’arbres qui ayant es-
té forcées et entortillées par quelques arbrisseaux
comme le chevrefeiiille et autres de meme nature

ont creusé dans cette contrainte et ont formé une

8 Ivi, f. 1957-v.

% Proces-verbaux de 'Académie. .. cit., I, p. 53.

7 De I'Orme consacre un livre entier (4¢ livre) a la construc-
tion des votites. Sur ce sujet, voir H. GUNTHER, Philibert de
L’Orme and the French Tradition of Vaulting, in Building
Techniques in Architectural Treatises: Construction Practic-
es versus lechnical Writings, éd. C. Cardamone, P. Martens,
“Aedificare. Revue internationale d’histoire de la construc-
tion”, 2017, 2, p. 119-142. Alberti quant a lui évoque les
voutes dans un chapitre court du De re aedificatoria (Livre
M1, chap.14). Sur ce sujet voir P.N. PAGLIARA, L'esperienza
costruttiva nel De re aedificatoria di Leon Battista Alberti, in
Building Techniques in Architectural Treatises: Construction
Practices versus Technical Writings, éd. C. Cardamone, P.
Martens, “Aedificare. Revue internationale d’histoire de la
construction”, 2017, 2, p. 37-65.

"M FELIBIEN, Des principes de I'Architecture. .. cit., p. 46.

2 Einsiedeln, Bibliothek Werner Oechslin, Cours d’architec-
ture. .. cit., f. 168y.
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i, £ 114w,

v, £.52.

7> Sur les discours tenus par les académiciens, outre les intro-
ductions de H. Lemonnier (Proces-verbaux de '’Académie. ..
cit.), voir SCHOLLER, Die « académie royale d’architecture »...
cit. ; BAUDEZ, Architecture et tradition académique. .. cit.

70 B. Jestaz, L'Hétel et I'église des Invalides, Paris 1990 ; L'ho-
tel des Invalides, ¢d. A. Gady, B. Bouget, Paris 2016.
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branche a peu pres comme on fait ces sortes de co-

lonnes”™.

Dans ce dernier exemple, il évoque plus parti-
culierement les colonnes torses — attribuées ici
a Michel-Ange -, et insiste sur le fait que cet
exemple a été largement imité, mais il s'intéresse
surtout a leur origine naturelle, se fondant sur
une histoire vitruvienne de l'architecture.

La Hire sarréte plus longuement sur les édifices
frangais, notamment royaux. Il fait ainsi réfé-
rence au Louvre a plusieurs reprises : au pavil-
lon de I'horloge de Lemercier dont les ordres ont
été dessinés dans le respect de I'architecture de
Pierre Lescot (f. 129v) ou encore 2 la construc-
tion — pierres scellées par du plomb de la nou-
velle fagade du Louvre de Perrault (f. 198) et a
son comble dont I'invention est attribuée a Fran-

¢ois Mansart.

Nos architectes modernes considérant que des
combles sy elevez ne pouvoient faire un couron-
nementsur la facade d’un bastiment décoré d'un
ou de 2 ordres d’architecture se sont retirés autant
qu’ils ont pu de cette ancienne maniere comme
on peut le voir dans le bastiment du Louvre qui a
été fait du tems de Henry 2, et Mr Mansard I'un
des plus excellents architectes qui ayent été, a mis
en usage un espece de comble brisé dont la partie
superieure est tres platte en sorte qu’elle ne paroist
pas ordinairement au dedans du logis ny a la dis-
tance dont on doit voir le bastiment.

Par ce moyen, il a baissé la hauteur de nos anciens
combles de plus de la V2 et [...] on est delivré des
combles qui accablent nos anciens bastiments’™.

Dans cet exemple, La Hire loue la pratique des
architectes frangais, et plus particulierement
celle du grand-oncle du Premier architecte du
roi et surintendant des batiments, Jules Har-
douin-Mansart (1646-1708), commettant aus-
si des erreurs d’attribution : le comble brisé est
de la main de Pierre Lescot, tandis que Lemer-
cier reste l'architecte qui, avec le pavillon de
I'Horloge, a assuré une jonction entre la par-
tie du XVI¢ siecle et celle du XVII¢siecle. Fran-

¢ois Mansart, quant a lui, a beaucoup utilisé le
comble brisé, mais dans des hotels particuliers et
non dans un édifice royal. La Hire, tout en célé-
brant la famille Mansart, entend sans doute insis-
ter sur le r6le des architectes du roi pour I'évolu-
tion architecturale, et par conséquent indirecte-
ment, sur le role que peut avoir le professeur de
I'’Académie royale d’architecture en ce domaine.
Pour parfaire cette vision, d’autres édifices
royaux sont cités : la porte Saint-Antoine qui cé-
lebre la puissance louis-quatorzienne, comme
les deux autres arcs parisiens dus au dessein de
son prédécesseur a ’Académie, Frangois Blon-
del (f. 180v), les Tuileries de Philibert De 'Orme
pour les colonnes torses (f. 119v), qui reste la ré-
sidence parisienne du roi, ou encore le palais du
Luxembourg — pour les pilastres dans I'angle —
de Salomon de Brosse voulu par Marie de Mé-
dicis et qui est alors une résidence de la famille
royale. En revanche, La Hire ne cite Versailles,
pourtant en cours de construction, que pour les
volites de son orangerie (f. 114v). Cette omission
nest en fait pas étonnante : le chateau dans le-
quel vit Louis XIV rompt avec les principes dé-
fendus par les académiciens et ne peut donc
en aucun cas servir d’exemple”. Par consé-
quent, La Hire préfere se référer a des édifices
royaux moins polémiques au niveau de leur
forme. Il cite ainsi longuement un édifice dont
la construction s’acheve alors : I'église du déme
des Invalides du dessin de Jules Hardouin-Man-
sart’. Il 'évoque pour ses fondations (f. 177) et
surtout, il décrit longuement — pendant quatre
folios (f. 14-18) —la maniere de lever son plan ; il
s'agit du seul batiment sur lequel il appuie aussi
longuement sa démonstration. C’est en outre un
édifice construit par le Premier architecte et su-

rintendant des batiments du roi.

Des démonstrations pour le dessin
L’église du dome reste emblématique du regne

de Louis XIV. Son plan est aussi tres complexe
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Fig. 7 D’apres Ph. de La Hire, Méthode de relevé du
plan d’'une chapelle de I'église royale des Invalides

(in Cours d’architecture. .. cit. ; Einsiedeln, Bibliothek
Werner Oechslin ; © Bibliothek Werner Oechslin).

a lever mais La Hire entend se servir de cet
exemple difficile pour expliquer ses propos a ses
éleves (fig. 7). En prenant un modele a partir du-
quel il pourra faire une extrapolation, La Hire in-
culque la méthode propre aux ouvrages scienti-
fiques de cette époque pour établir des preuves
mathématiques : énonciation du théoreme, dé-
monstration élément par élément, résultat ; ¢’est
ce qu'il met en ceuvre dans ses propres ouvrages
scientifiques. De méme, tout en employant des
instruments simples d’utilisation, il explique
deux manieres de pratiquer — avec une équerre

ou un compas —, la seconde méthode permet-

tant de vérifier la premiere ; la démarche reste
géométrique une nouvelle fois. Enfin, il §'inté-
resse essentiellement aux masses et non aux dé-
tails : il n’indique pas la maniere de lever les
différentes parties de I'église — ses contreforts,
I'ébrasement des baies ou I'épaisseur des murs
par exemple. Ce sont en effet les volumes qui
sont les plus difficiles a lever, ce sont eux aussi
qui vont permettre de donner une harmonie gé-
nérale a I'édifice. Il a donc une démarche radi-
calement différente de celle adoptée par Bul-
let, lui aussi un dessinateur reconnu — il a donné

des cours de dessins aux éleves de ’Académie du
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77 Sur Pierre Bullet voir : E. LANGENSKIOLD, Pierre Bullet, The
Royal Architect, Stockholm 1959 ; J. HErNU-BELAUD, De la
planche a la page, Pierre Bullet et I'architecture en France sous
Louis XIV, these de doctorat, Paris-Sorbonne, 2015.

78 RousTEAU-CHAMBON, L'Enseignement a I'’Académie. ... cit.,
p. 43-49.

7 Proces-verbaux de 'Académie. .. cit., 11, p. 245 ; F. BENELLI,
Antonio da Sangallo the Younger and the Making of the lon-
ic Capital, in Building Techniques in Architectural Treatises:
Construction Practices versus Technical Writings, éd. C. Car-
damone, P. Martens, “Aedificare. Revue internationale d’his-
toire de la construction”, 2017, 2, p. 95-117.

%0 Paris, Bibliotheque de I'Institut de France, ms. 8125, f. §9.

81 Paris, Bibliotheque de I'Institut de France, section Beaux-
Arts, carton B9, 30 septembre 1692.
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temps de Frangois Blondel —, qui, dans son Ar-
chitecture pratique (Paris 1691) se penche essen-
tiellement sur les détails architecturaux ; le but
de ce dernier est, il est vrai, d'insister sur le toisé
et'économie de la construction”. Il n’empéche
que La Hire se montre tres didactique et explique
sa démarche toujours de maniere progressive.
Ainsi, explique-t-il pas a pas comment lever un
plan « je passe ensuite aux parties intérieures... »
(f. 16v), « je prends ensuite le diametre du cercle
des chapelles... » (f. 16v). Il va méme jusqu’a no-
ter ot placer les cotes ainsi relevées. Tous ces élé-
ments peuvent étre repris par les éleves puisque
les manuscrits des cours doivent étre laissés a
I'’Académie. C’est tout du moins ce qui est prévu
dans les lettres patentes de 1717 dont La Hire a
sans doute été I'un des inspirateurs™.

Ce souci de la pédagogie se retrouve dans son ex-
posé sur la fagon de dessiner une volute ionique,
caractéristique de l'architecture en France
comme en Italie, encore a la fin du XVII¢ siecle
(fig. 8). Il a d’ailleurs pu en apprécier la variété
a Rome dans les édifices récents romains : vo-
lute ionique 2 balustre sur la facade de Santa Bi-
biana de Bernin (1620-1624), ou angulaire, 2
chute et cornes sur le Palais Neuf dessiné par Mi-
chel-Ange par exemple (1571-1654). Cette dis-
parité se retrouve aussi en France : si la volute
a balustre est utilisée dans la facade de Saint-
Gervais-Saint-Protais, celle a chute est de plus
en plus souvent employée, notamment dans le
chateau de Versailles. Mais La Hire ne cite au-
cun exemple cette fois. D’ailleurs, il avoue sa
préférence pour la volute ionique scamozzienne
—a cornes —, il reste tres modéré dans ses pro-
pos. Aussi préfere-t-il s'appesantir sur la maniere
de dessiner une volute ionique, sujet sur lequel
achoppent tous les théoriciens, Vitruve n’ayant
pas exposé clairement la maniere de procéder”.
Il explique ainsi pour I'ceil de la volute :

La différence qu’il y a entre le chapiteau ionique de
Palladio et celluy de Vignolle n’est que dans I'ceil

de la volute, les antiques font le centre de cet ceil
a la hauteur du dessus de I'astragale du haut de la
colonne, ce que Vignole a imité, mais la plupart
des architectes ont suivy Palladio qui fait tout I'ceil
de la volute compris dans la largeur de l'astragale.
Ainsi il est obligé de donner a ce chapiteau moins
de hauteur que 2/3 de modules ce qui est pourtant
une proportion fort agréable car sans cela la volute
seroit trop grande et pendroit trop bas®.
Cette partie de la volute reste donc fondamen-
tale pour lui car le dessin qu’il réalise parallele-
ment a ses explications — conservé de sa main
dans le mémoire qu'il présente 2 ce sujet®! —
peut tout expliquer. Mais le dessin ne peut suf-
fire : une nouvelle fois, ce sont les mathéma-
tiques, et plus précisément ici, la géométrie qui
permettent de renouveler la perception et le
discours sur I'architecture. Cest d’ailleurs aus-
si I'idée centrale qu’il développe lorsque, dés le
premier chapitre de la deuxieme partie de son
cours, il explique la maniere de concevoir un
projet architectural : I'invention ne peut seule
suffire selon lui, il faut y ajouter 'autocritique.
En effet, a la suite de la conception du premier
projet, La Hire conseille aux jeunes architectes
d’en concevoir un deuxiéme, voire un troisieme,
afin d’arriver a la version la plus satisfaisante pos-
sible. Ces projets devaient alors étre comparés
et soumis si possible a I'examen d’un confrere.
Ala suite de cette période de recul, I'architecte
doit étre & méme de concevoir un dernier pro-
jet ayant les avantages de tous les autres, et de
s’y tenir. Ainsi 'auteur développe-t-il ’emblée
une méthode de projet concrete, pratique, de
conception de 'édifice mais qui, une fois en-
core, s’apparente 2 la recherche de la preuve
que l'on retrouve dans le domaine scientifique ;
on ne constate d’ailleurs aucun équivalent de
cette démarche dans les ouvrages d’architectes
contemporains. Cet intérét pour la conception
du dessin n’est pas, aussi, sans rappeler la forma-
tion premiere qu’il a pu acquérir aupres de son

pere, le peintre Laurent de La Hyre.
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Conclusion

Philippe de La Hire reste une figure atypique
parmi les théoriciens de l'architecture. S’il de-
meure sans aucun doute un incontestable vitru-
vien tant pour les thématiques sur lesquelles il
fonde son propos — les ordres, la commodité, la
solidité —, que pour son intérét pour les sciences,
il se démarque nettement des autres théoriciens
qui clament pourtant leur filiation avec I'ingé-
nieur romain. En effet, alors que la majorité des
théoriciens semblent davantage attachés a 'auto-
rité des textes qu’aux pratiques établies, La Hire
adopte un regard neuf sur architecture. Il se
fonde certes sur des références établies mais sait
examiner précisément les exemples construits. 11

ne s'interdit aucune remise en question, et n’hé-

site pas non plus a reformuler chaque calcul ma-
thématique. Son but reste de livrer le modele le
plus abouti, le plus juste possible, et de le prou-
ver par la géométrie. Il adopte un regard distan-
cié tant sur les exemples puisés dans les textes
de référence que sur ceux sur lesquels il fonde
son propos. Faut-il y voir de sa part une volon-
té de normaliser tous les savoirs de 'architecte ?
De fait, sa démarche résolument moderne ne se-
ra pas poursuivie immédiatement, méme si 'un
de ses successeurs immédiats fut Antoine Desgo-
dets (fig. 1), qui avait justement levé des mesures
sur lesquels se fondait La Hire dans ses démons-
trations sur la relativité de I'exemplarité antique,

et indirectement moderne.

Fig. 8 D’aprés Ph. de La Hire, Dessin de la volute
ionique (in Cours d’architecture enseigné au Louvre
dans l'académie royalle par Monsieur de la Hire,
professeur de matématiques du college royal a Paris ;
Faris, Bibliotheque de I'lnstitut de France, ms. 8125 ;
© RMN).
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Jeroen Goudeau

SPARKLES UNDER THE NORTHERN SUN: THE DANCKERTS
PRESS AND THE SLOW INTRODUCTION OF WRITING ON
BUILDING TECHNIQUE IN THE DUTCH REPUBLIC

Between 1630 and 1727 the rich catalogue of the Danckerts press covered a wide span of subjects in contemporary architecture. This
case-study makes clear that in the Dutch Republic the interest in autonomous information on building techniques arose relatively

late. Publishers mostly looked to Italy, France and, as is demonstrated here, also to Germany. In the genres discussed, actual building
techniques can only be traced to a very limited extent. It is more precise to speak of technical details in the communication of architecture.
Only in 1680 the first book with exclusively technical illustrations appeared, Architectura chivilis, based on a German source. Danckerts
proved to be a pioneer in what would become an independent technical book genre. Around 1700, books on elements of civil architecture,
such as roofs and stairs, were accompanied by publications on mills, sluices, and bridges. It was only then that building techniques in the

Although a wealth of high-quality books on ar-
chitecture was published in the Dutch Republic
during the sixteenth and seventeenth centuries,
some crucial topics remained remarkably under-
exposed. Technical, material and constructional
issues that were faced in actual building practice,
for instance, rarely found their way into treatises
or engravings. In this article it will be argued that
in the Italian-, French-, and Vitruvius-orient-
ed architectural publishing in the Netherlands,
technical knowledge remained almost entirely
absent until the last quarter of the seventeenth
century'. Although this situation was no different
from that in neighbouring countries, this slow
introduction of writings on building techniques
does contrast with the then lively building prac-
tice, showing the interest in these matters among
Dutch craftsmen, architects, engineers, and am-
ateurs.

This article sketches the milieu in which descrip-
tions of building techniques, if any, appeared as
isolated sparkles in the broad spectrum of ar-
chitectural books of this era in the flourishing
Northern Netherlands®. In order to draw some
conclusions from the large body of material, the
focus will be on the architectural publications of
the Danckerts press’. This publishing house was
responsible for some of the most important, as
well as the majority of architectural books in the
Northern Netherlands during the seventeenth

century'. Moreover, Danckerts” architectural
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strict sense found their way into books.

books cover the span of subjects in contemporary
architectural writing in which technical knowl-
edge gradually found its way to print. It will be-
come clear that, when speaking about techni-
cal knowledge in architectural books in the six-
teenth and seventeenth centuries, the term tech-
nique itself will have to be interpreted in a broad
sense. Knowledge of building technique is sel-
dom explicitly dealt with and can only be discov-
ered indirectly and in altered forms. Technical
knowledge is reflected in the use of technical ter-
minology, in the summing up of building mate-
rials, and is most manifest in visual representa-
tion, that is, in illustrations displaying technical
operations or containing technical or construc-
tional details without these being the main sub-
ject. The illustrations can occur in unexpected
places. The Danckerts press can function here
as a marker in a still undefined field. All in all, it
was Danckerts who would publish only in 1680
the first book in the Dutch Republic with almost
exclusively technical illustrations: Architectura
chivilis. To get there the road had been long and
winding, prudently moving through the varied

genres of the architecture book.

The Danckerts architectural press

The founding father of the renowned Amster-
dam family enterprise was Cornelis Danck-
erts (1604-1656), who operated as an engrav-

er, art dealer, bookseller and publisher of prints

Opus Incertum (2020) pp. 114-129 [ ISSN 2239-5660 (print) ISSN 20359217 (online)

and books’. Of his ten children the oldest two
sons, Dancker and Justus, followed in his foot-
steps, while his daughter Anna married Hiero-
nymus Sweerts, another print publisher®. In the
third generation, Justus’ two oldest sons, Theo-
dorus and Cornelis, took over the family busi-
ness. With respect to the architectural publi-
cations of the firm, it is noteworthy that before
they entered the printing business the family
had prospered in the building trade’. Two gen-
erations before the first mentioned Cornelis
Danckerts, halfway through the sixteenth centu-
1y, progenitor Cornelis Danckertsz (1536-1595)
had held the position of master bricklayer of the
city of Amsterdam. The latter’s oldest son Cor-
nelis Danckerts de Rij also became master brick-
layer of the city, as well as an independent stone
mason and architect. The second son, Danck-
ert Cornelisz, specialized in the stone trade and
the third son, Hendrick Cornelisz, was bricklay-
er, stone merchant and clerk of works. Being the
son of Danckert Cornelisz, and with a cousin in
building who also was called Cornelis Danckerts
de Rij, the founder of the publishing house thus
came from a milieu that was tried and tested at
all levels of the architectural business. He also
knew what counted in the then booming city of
Amsterdam, both for the architects and builders,
and for the wealthy clientele who commissioned
their classicist houses along the new canals. He

and his relatives knew about construction, ma-

© The Author(s) 2020. This is an open access article distributed under the terms of the Creative Commons Attribution-ShareAlike 4.0 International License (CC BY-SA 4.0).
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Fig. 1 Architectura chivilis vertoonende verscheyde
treffelijcke cappen... cit., engraved title page
(Nijmegen, Radboud University, Coll. University
Library, shelf mark OD 9 b 30).

Fig. 2 Ruscony, Della architettura. .. cit., pp.
102-103 (Nijmegen, Radboud University, Coll.
University Library, shelf mark OD 408 b 22).

!'In this article the Netherlands refer to the Southern and
Northern Netherlands jointly. Northern Netherlands is used
interchangeably with the designation Dutch Republic.

*The interest in the architectural book as an object of study is
growing. General surveys include: The Mark |. Millard Archi-
tectural Collection, -1V, New York-Washington 1993-2000;
A. 'Tavargs, The Anatomy of the Architectural Book, Zurich
2016. On Great Britain, see E. HARRIS, N. SAVAGE, British Ar-
chitectural Books and Writers 1556-1785, Cambridge 1990;
on France: F. LEMERLE, Y. PAUWELS, Architectures de papier.
La France et 'Europe, suivi d'une bibliographie des livres d’ar-
chitecture (XVI-XVII* siecles), Turnhout 2013; on Germa-
ny: W. OECHSLIN et al., Architekturtheorie im deutschsprachi-
gen Kulturraum 1486-1648, Basel 2018; on the Netherlands:
J. GOUDEAU, Denken in steen, bouwen op papier, Nijmegen
2016.

* On Dutch book culture in general, see O.S. LANKHORST,
P.G. HorT1jzER, Drukkers, boekverkopers en lezers in Neder-
land tijdens de Republiek, Den Haag 1995; Bibliopolis, red.
J.A. Bots et al., Zwolle-Den Haag 2003; P.G. HorT1jZER,
The Dutch Republic. Centre of the European Book Trade in
the 17th Century, European History Online (EGO), Mainz,
2015-11-23 (http://www.ieg-ego.eu/hoftijzerp-2015-en, last
accessed on 8 August 2020); A. PETTEGREE, A. DER WEDU-
WEN, The Bookshop of the World. Making and Trading Books
in the Dutch Golden Age, New Haven-London 2019.

* Other renowned seventeenth-century publishers on archi-
tecture include the Elzevier house and Pieter van der Aa.
See Boekverkopers van Europa, red. B.P.M. Dongelmans et
al., Zutphen 2000; P.G. Ho¥rjzeRr, Pieter van der Aa (1659-
1733), Hilversum 1999.

> A more detailed study on the Danckerts press as a whole is
desired. Although this article attempts to present the pub-
lisher’s catalogue on architecture, a definitive list still has to
be drawn up. The best account of the publishing house is J.
VAN DER VEEN, Danckerts en Zonen. Prentuitgevers, plaatsnij-
ders en kunstverkopers te Amsterdam, c. 1625-1700, in Ge-
drukt tot Amsterdam, red. E. Kolfin, J. van der Veen, Zwol-
le-Amsterdam 2011, pp. 59-119. Archival information in LH.
VAN EEGHEN, De Amsterdamse boekhandel 1680-1725, 1-111,
Amsterdam 1965, passim. On Danckerts as map makers, see
G. Danku, Z. StMmEGHY, The Danckerts Atlas. The Production
and Chronology of its Maps, “Imago Mundi”, 59, 2007, 1, pp.
43.77.

1: Cornelis Danckertsz (1536-1595), II: Cornelis Danckerts
de Rij (1561-1634), Danckert Cornelisz (c. 1580-1618/19),
Hendrick Cornelisz (c. 1576-1646/50), I11: Cornelis Danck-
erts (1604-1656), IV: Dancker Danckerts (1634-1666), Jus-
tus Danckerts (1635-1701), Anna Danckerts (1641-1672),
V: Theodorus Danckerts (1660-1727), Cornelis Danckerts
(1664-1717). H.L. KRUIMEL, Proeve eener genealogie van het
uitgestorven geslacht Danckerts (Danckerts de Ry), “Neder-
landsch Archief voor Genealogie en Heraldiek”, 2, 1940, pp.
97-100, 131-136, 145-148, 176-180, 204-209, 250-254, 282,
284; VAN DER VEEN, Danckerts en Zonen... cit., p. 60.

7 For the Danckerts family and contemporary building, see
J.E.. ABRAHAMSE, De grote uitleg van Amsterdam, Bussum
2010, passim; G. vaN ESSEN, Het stadsfabrieksambt, diss.,
Utrecht University 2011, passim.

% At his death in 1727 Theodorus was declared insolvent and
probably that meant also the end of the company. KRUIMEL,
Proeve eener genealogie... cit., p. 254.

?These publications are referred to below. Though incom-
plete, the inventory at the death of Dancker Danckerts in
1667 offers an insight into the publisher’s catalogue: Stads-
archief Amsterdam, SA, notaris D. Danckerts, NA 2852, pp.
691-708, d.d. 2 February and 20 May 1667. Partial transcrip-
tion in VAN DER VEEN, Danckerts en Zonen... cit., pp. 111-
115, without the part with (architecture) books (pp. 699-708).
With thanks to Jaap van der Veen for sharing information and
the exchange of thoughts.
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sonry and timberwork, but also about Italian
and French taste that brought new aesthetics in-
to building. Architecture was in the genes of the
Danckerts family.

The three successive generations of the Danck-
erts family as printmakers and book publishers
would become responsible for a series of high-
ly influential publications on architecture over
the course of the seventeenth century. Their
publisher’s list covers both theory and prac-
tice, with authors ranging from one of the first
Dutch classicist architects, Salomon de Bray,
to the Italian architect and theorist Vincenzo
Scamozzi, up to the Swedish engineer Pieter
Linperch, bridging a period from about 1630 to
17278. With over thirty different titles, many of
them issued in successive editions, Danckerts
operated in the heartlands of architectural pub-
lishing. If any publisher was to have come up
with treatises of a technical character, it should

have been Danckerts’.

Filling a gap
In the preface to the anonymous Architectu-
ra chivilis (1680), the editor Justus Danckerts
(1635-1701) crisply summarized for his ‘benev-
olent reader’ the position of architectural books
prior to 1680:

It has to be realized that, for a long time, many out-
standing Buildings and Constructions have been
erected, of which many significant and praisewor-
thy books in different languages have appeared for
the instruction of the Amateurs of Architecture;

TETTIMO. (1]

however, to my knowledge, I have never seen un-

til now any printed books on Roofs and Roof con-

struction in our Dutch language [...]".
Apart from the fact that in its preface almost
every early modern publication recommends it-
self as new or unique, in this case the prosperous
Amsterdam printmaker, publisher, art seller and
bookseller had a point. In fact, Danckerts could
have been even more precise. The large body of
books on architecture had for the most part fo-
cussed on the theory of the column orders alone.
And it was not only the specific topic of roof con-
struction that was absent in Dutch architectur-
al books: knowledge of building materials and
techniques had been almost totally neglected.
It is telling in this respect that notwithstanding
their fine commercial sense for what would be-
come successful, the Danckerts press itself had
until that point also passed over technical trea-
tises and manuals. It is hard to say whether there
was no demand at all, or whether the publishers
did not dare to take the risk and missed an oppor-
tunity here.
This could imply that there was no demand for
books on building practice. Traditionally, tech-
nical knowledge was communicated orally or in
manuscripts. It was handed down by the crafts-
man to his apprentice, a tradition hard to verify''.
Justas in other European countries, in the North-
ern Netherlands of the late sixteenth and seven-
teenth centuries, the building trade was con-
fronted with ‘new’, classical ornaments and with

new standards for representative architecture.
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With this came an increasingly codified theo-
retical apparatus that had spread from Italy since
the early fifteenth century. For this classical lan-
guage new theoretical foundations were needed.
However, this new all’'antica architecture did not
immediately require a revolutionary new way of
construction. Compared to a good many high-
ly complex late-Gothic experiments in construc-
tion, in a way the classical building idiom prob-
ably curbed the development of building tech-
niques. In any case, the radical changes in taste
and design did not require immediate technical
innovation in the Netherlands'?.

Almost simultancously with the rise of classi-
cal architectural theory from the south, the six-
teenth century met with another, even more rev-
olutionary, invention from the north: the print-
ing press”. The interaction between, on the one
hand, printing as a vehicle for the transmission of
knowledge and ideas and, on the other, the dis-
semination of the systematic rules of classical ar-
chitecture seems by now obvious, but is in fact
a highly felicitous concurrence of circumstanc-
es —a new medium for the dissemination of new
ideas and classical texts. Limiting oneself to ar-
chitectural books, in this emergence of the un-
seen and unread and the classification of existing
theoretical knowledge, building methods and
techniques seem to have been disregarded — in

publishing then as well as in historiography now.

The non-technical classical standard: Vitruvi-
us and the column orders

In the Netherlands, the trend for architectural
books was established in the southern provinc-
es by Pieter Coecke van Aelst (1502-1550), who
presented Sebastiano Serlio’s fourth book on
the use of the classical column orders in an as-
tonishingly beautiful Dutch translation™. Af-
ter the first compact volume on the orders in
1539, the two larger Antwerp editions of 1539

and 1549 already show the divergence of theo-

1y and practice that would later pertain to books
on architecture. The first of these bore the ti-
tle Generale reglen der architecturen (i.e. gen-
eral principles of architecture), and the suc-
cessive edition spoke of De reglen van metsel-
rijen (i.e. principles of masonry), thus shift-
ing the emphasis from architecture to mason-
ry, and implicitly from the humanist architec-
tural amateur into the domain of craftsmen®.
Coecke’s real source was in fact not Vitruvi-
us but Serlio, who had comprised the whole
of classical theory: its compelling modular sys-
tem as a basic design principle for entire build-
ings, its new idiom and its infinite ornamental
possibilities. However, the reference in the ex-
tended title to Vitruvius, and with him to his au-
thoritative treatise De architectura libri decem
from the first century B.C.E., was maintained.
In his books Vitruvius had combined theo-
ry, construction and material considerations.
Nevertheless, it was particularly for his theo-
retical chapters and theory of the orders and ty-
pology that he was referred to'®. That Vitruvius
was also valued by some early modern authors
for his technical information is proven by Gio-
vanni Antonio Rusconi’s Della architettura of
1590, in which the fine woodcuts show above
all an unrestrained love for technical and mate-
rial detail — a fascinating exception in this gen-
re (fig. 2). This book was known in the Nether-
lands". In this respect the influence on archi-
tectural knowledge in the north as a whole of
the German translation Vitruvius Teutsch, pub-
lished in Nuremberg in 1548 by the physician
Walther Ryff (c. 1500-1548) cannot be overesti-
mated. For the first time, Ryff provided building
with a rather sophisticated and permanent ter-
minology that would knit together new theoreti-
cal knowledge and building practice. Ryff intro-
duced a professional vocabulary and herewith
accomplished for architecture what Georg Agri-

cola (1494-1555) had done for mining and met-

10Staet dan te betrachten, dat van over langh tot nu toe, seer
veel voortreffelijcke Gebouwen en Timmeragien sijn ge-
maeckt, waer van veel sinrijcke en zeer dienstige Boecken in
verscheyde talen sijn gedruckt en in ‘t licht gebracht, tot oef-
feningh van de Liethebbers der Boukonst; en ick, mijnes we-
tens noch noyt gesien heb in onse Hollantsche tael, eenige
boecken van Kap of Dack-werck gedruckt sijn [...]". Architec-
tura chivilis, Amsterdam [1680], “Aen den Discreten Leser”,
p- 131

7. RykweRT, On the Oral Transmission of Architectural The-
ory, in Les traités d’architecture de la Renaissance, actes du
colloque (Tours, 1-11 juillet 1981), éd. J. Guillaume, Paris
1988, pp. 31-48.

12 This remarkable aspect of seventeenth-century building is
still underexposed. On the medieval tradition see: R. MEISCH-
KE, Het architectonisch ontwerp in de Nederlanden geduren-
de de late middeleeuwen en de zestiende eeuw (1952), in Ip.,
De gotische bouwtraditie, Amersfoort 1988, pp. 127-207; M.
Hurx, Architecture as Profession. The Origins of Architectural
Practice in The Low Countries in the Fifteenth Century, Turn-
hout 2017. On the close relationship between technique and
the trading of building materials: G. VAN TUSSENBROEK, The
Architectural Network of the Van Neurenberg Family in the
Low Countries (1480-1640), Turnhout 2006.

1> M. Carpo, Architecture in the Age of Printing: Orality, Writ-
ing, Typography, and Printed Images in the History of Architec-
tural Theory, Cambridge 2001.

* On Coecke and further documentation see more recently
Unity and Discontinuity: Architectural Relationships between
the Southern and Northern Low Countries (1530-1700), edit-
ed by K. De Jonge, K. Ottenheym, Turnhout 2007, pp. 41-53.
15 Die inventie der colommen met haren coronementen ende
maten, Antwerp 1539; Generale reglen der architecturen op de
vyve manieren van edificien, Antwerp 1539; Reglen van metsel-
rijen, op de vijve manieren van edificien, Antwerp 1549.

1 See, among others, S. HoLzER, Vitruvianismus und Bau-
technik. Zur neuzeitlichen Geschichte abgespannter Krankon-
struktionen, “Architectura”, 44, 2014, 1, pp. 17-35.

7 A copy in the Nijmegen University Library: Della archi-
tettura di Gio. Antonio Rusconi, Venezia 1590; shelf mark
OD 408 b 22. Publisher and antiquarian Willem Goeree re-
ferred several times to Rusconi in his treatise: D’Algemeene
bouwkunde [1681], Amsterdam 17052 “Voorbericht”; pp. 23,
103,119, and 123; 12 and 29.
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" W.H. RyFF, Vitruvius Teutsch [...], Nuremberg 1548; G.
Acricora, De Re Metallica Libri XII |... ], Basle 1556.

19 First noticed by J. TerRWEN, Mag de bouwkunst van het Hol-
lands Classicisme “Palladiaans” genoemd worden?, “Neder-
lands Kunsthistorisch Jaarboek”, 33, 1982, pp. 169-189.

2 For the relationship between these editions, see W. KUYPER,
Dutch Classicist Architecture, Delft 1980, pp. 225-227; A.
Hopkins, A. WITTE, Van luxe architectuurtraktaat tot prak-
tische handleiding. De Nederlandse uitgaven van Scamoz-
zi’s L'Idea della Architettura Universale, “Bulletin KNOB”,
96, 1997, 5, pp. 137-153; P. FUHRING, Ornament Prints in
the Rijksmuseum II. The Seventeenth Century, I-111, Amster-
dam-Rotterdam 2004, passim; V. Scamozzi, De grondgedach-
te van de universele bouwkunst. Klassieke zuilenorden, red.
M. Dicke et al., Amsterdam 2008, pp. 26-39.

?1'On Vignola editions in the Netherlands, see R. STENVERT,
Constructing the Past, diss., Utrecht University 1991, pp. 194-
198, 455-460.

2 H. pE KEYSER, Architectura Moderna ofte Bouwinge van on-
sen tyt [...], Amsterdam 1631. Reprint and context in K. Ot-
TENHEYM, P. ROSENBERG, N. Smrt, Hendrick de Keyser, Archi-
tectura Moderna. Moderne bouwkunst in Amsterdam 1600-
1625, Amsterdam 2008.

» Editio princeps Amsterdam: Joan Blaeu, 1648. The Danck-
erts editions: Amsterdam: Justus Danckerts, 1680 and 1688,
made after the reprint of 1665 of Vingboons’ first book.

#*The Amsterdam city hall was designed by architect Jacob
Van Campen and built between 1648-1655, only to be fin-
ished in 1665. Print series: Afbeelding van ‘t Stadt Huys van
Amsterdam. In dartigh coopere plaaten, geordineert door Jacob
van Campen, en geteeckent door lacob Vennekool, Amsterdam
1661. Reprints, all in Amsterdam, by Frederik de Wit [1666-
1706], David Mortier 1718, Gerard Valck 1719, Covens
& Mortier & Covens Jr [1774-1783]. Architect Justus Ving-
boons’ Trippenhuis in Amsterdam of 1660-1662 was publis-
hed as: Het huys van de heeren Louys en Hendrick Trip, Am-
sterdam 1664; and reprinted by Justus Danckerts in 1699.
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allurgy'®. It was the orders that would dominate
the architectural books, presumably at the cost
of the interest in building technique.

Almost a century after Coecke’s Serlio excerpt,
the situation had not altered much. In 1640 Cor-
nelis Danckerts also looked to Italy for his ma-
terial. He had noticed the Dutch taste for the
work of Vincenzo Scamozzi (1548-1616), the
most recent and most comprehensive of Ital-
ian treatises"”. With Grontregulen der bow-const,
Danckerts established Scamozzi’s column sys-
tem as the standard for Dutch classicist architec-
ture. The popularity of Scamozzi in the Nether-
lands equalled that of Giacomo Barozzi da Vi-
gnola (1507-1573) in France and that of An-
drea Palladio (1508-1580) in England. In 1658,
Cornelis’s son Dancker Danckerts managed to
purchase in Venice the original woodblocks of
Scamozzi’s sixth book on the orders. With an eye
on the large Amsterdam city expansions, Danck-
er Danckerts boosted the popularity of Scamoz-
zi by including the third book on private hous-
ing in his 1658 edition in two volumes. The work
became an instant success. By 1661, another six
different editions had appeared, including a Ger-
man translation. That these books were widely
used in building becomes clear from the fact that
the Danckerts editions were adapted and simpli-
fied successively by architect Joachem Schuym
(l. 1658-1677), stone mason of the city of Am-
sterdam Symon Bosboom (1614-1662) and
master bricklayer Joost Vermaarsch (fl. 1656-
1664) from Leiden. They hired themselves out
to Danckerts and to his competitive publishers,
resulting in a vying miscellany of more or less
analogous Scamozzi editions, each with their
own character and adaptations®. These book-
lets were in fact a hands-on ‘technical” applica-
tion of theory. It was Danckerts, however, who
added four new plates to his 1661 edition indicat-
ing and listing in Italian and Dutch all the parts

of the column orders. With this important list

the architectural terms were codified. The archi-
tect Salomon de Bray (1597-1664), who was re-
sponsible for this list, changed the still-unsettled
Dutch vocabulary into a professional one, just as
Ryff had done in German. Danckerts must have
tried to capture the market as much as he could
by also editing the only Dutch version of Palladio
(i.e. the orders from the first book) as well as at
least three editions of Vignola, who was especial-
ly esteemed by craftsmen for simplifying the cor-

relation between the different orders?".

Built examples on paper: topography, build-
ings, interiors

In 1631, in Architectura moderna ofte bouwinge
van onsen tyt?? Cornelis Danckerts initiated a
tradition of publications on buildings by lead-
ing Dutch architects, with an overview of works
by the practically-trained master mason of the
city of Amsterdam, Hendrick de Keyser (1565-
1621). With this book, one of the great craftsmen
of its time was embedded in an intellectual nar-
rative. The large format of the engravings and
the scholarly introduction by the classicist archi-
tect Salomon de Bray set a standard that was on-
ly met by Danckerts himself, for example with a
second and third reissue of Gronden en afbeeld-
sels der voornaamste gebouwen on the work of the
celebrated Amsterdam architect Philips Ving-
boons (1607-1678)*. There were representations
of important buildings after completion, such as
the fine series on the Amsterdam city hall, or the
Trippenhuis, the ultimate classicist city palace™.
Without there being emphasis on construction or
material features or accompanying text, the spe-
cialist nevertheless could see on these engravings
— mostly consisting of plans, orthogonal eleva-
tions and sections — the constructional details he
wanted to know about. The exact and technical
reproduction of the walls, vaults, and roofs was
almost casually subsumed in these tantalizingly

rich engravings.



The Danckerts Press and the Slow Introduction of Writing on Building Technique in the Dutch Republic Jeroen Goudeau

Sometimes, technical information occurs in un-
looked-for places. An interesting example, al-
though not by Danckerts, is the two-volume
book on biblical ‘wisdom’ titled Voor-bereidselen
tot de bybelsche wysheid [...| (Amsterdam 1690).
Its publisher and author was bookseller, archi-
tectural theorist and biblical antiquarian Wil-
lem Goeree (1635-1711)%. In the large engrav-
ings of the building of the Temple of Solomon,
Goeree incorporates a goldmine of informa-
tion about building practice (fig. 3). All over this
Solomonic building site craftsmen are at work,
busy with carpentry, stonecutting, brickmaking,
erecting columns, hoisting loads and building el-
ements, roofing, and casting bronze and iron ob-
jects. One learns about the ins and outs of work
on the construction site, where various trades
are involved. In one engraving only, Goeree
is able to summarize the whole process of han-
dling raw materials, applying construction tech-
niques, and the use of tools and devices. The an-
cient setting in fact reflects contemporary build-
ing practice, thus providing us in this unexpect-
ed context with one of the most comprehensive
visual ‘catalogues’ on building techniques in the
Dutch Republic®. The rather isolated example
of Goeree in the Dutch Republic would in fact
only be complemented by a unique manuscript
on practical engineering somewhat later, known
as the ‘testament’ of engineer Adriaan Bomme-
nee, who worked in the province of Zeeland?.

In the meantime, the newest domestic classicist

architecture, and the private houses along the

canals of Amsterdam in particular, were drawing
the attention of the market. Cornelis II Danck-
erts served its clientele by publishing around
1696-1706 a rare booklet on the canal hous-

es in the new extensions of Amsterdam: twelve

plates with rows of house facades, particularly of
the Herengracht and Keizersgracht®®. Here, ar-
chitecture was reduced to representative fronts,
without indication of its dimensions, ground
plans, building material or interiors. There was a
hunger for prints of luxurious houses. Danckerts’
firm pictured with equal ease villas elsewhere
in the country, such as the princely palace at
Honselaarsdijk near The Hague. Again, though
sometimes very accurate, these prints had more
to do with status and court culture than with doc-
umenting architecture as such.

The Italian taste came ‘filtered’ to the market.
In 1630, in Cornelis Dankerts’ first architectur-
al publication, Architecture van verscheidene
nieuwe poorten; of deuren van huisen, an un-
known author H.K. presented a series of classi-
cist Italian entrance gates, adapted to the more
sober Dutch taste, without any ornament or
sculpture®. A later seventeenth-century less di-
rect route was through French domestic archi-
tecture, which matched the taste and needs
of the nobility around the stadtholder (Frede-
rik Henry, William III) and the new mercan-
tile elite in the Republic. The designs of chim-
neypieces made up the largest part of the pub-
lications, reprints from works by the French de-

signer and engraver Jean and his son and ar-

Fig. 3 Gorrer, Voor-bereidselen tot de bybelsche
wysheid... cit., p. 1594 (Nijmegen, Radboud
University, Coll. University Library, shelf mark
OD 268 B 58).

» CH. VaN DEN HEUVEL, Willem Goeree (1635-1711) en de
ontwikkeling van een algemene architectuurtheorie in de Ne-
derlanden, “Bulletin KNOB”, 96, 1997, 5, pp. 154-176.

% In a way, the materials and tooling displayed on this engrav-
ing are complemented by the passages on building materials
in his later architectural treatise W. GOEREE, D’Algemeene
bouwkunde, Amsterdam 1681.

7" Het ‘testament’ van Adriaan Bommenee. Praktijkervaringen
van een Veerse bouw- en waterbouwkundige uit de 18% ecuw,
Middelburg 1988.

» Een Amsterdams grachtenboekje uit de zeventiende eeuw,
red. L.H. van Eeghen, Amsterdam 1963.

»The initials ‘H.K. probably are of Hendrick Cramer (Kra-
mer). See KuypeR, Dutch Classicist Architecture. .. cit., pp.
227,326.
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0 See M. PoLrak, Cities at War in Early Modern Europe,
Cambridge 2010; J. GoubEau, Safe Strongholds. Mathemat-
ical Fortification and the Fortress of Mathematics, in Festungs-
bau. Geometrie — Technologie — Sublimierung, herausgegeben
von B. Marten, U. Reinisch, M. Korey, Berlin 2012, pp. 219-
235.

3 CH. vaN DEN HEUVEL, ‘De Huysbou'. A Reconstruction of an
Unfinished Treatise on Architecture, Town Planning and Civil
Engineering by Simon Stevin, Amsterdam 2005.
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chitect Pierre Le Pautre, such as Nouveaux des-
seins de chéminées a litalienne and Nouveau
livre &’ porte d’ la chambre (Amsterdam 1700,
resp. 1751) and by the architect Pierre Bullet,
e.g. Verschyde schoorsteen mantels [ ...] (Amster-
dam 1675-1686). When the focus of his clien-
tele shifted to the home interior, Danckerts cap-
italized on this tendency in 1646 with Verhan-
deling van galderyen, voor-huisen, zaelen |[...], an
adaptation of the famous Maniére de batir (Pa-
ris 1623) by Pierre Le Muet, who in his turn had
been inspired by Sebastiano Serlio. The con-
structional and material specifications of all this
architecture, however, remained implicit, if not
completely absent, as before. These examples
seem to indicate that seventeenth-century build-
ing techniques were favourably communicated
without words and only visually through illus-
trations — sometimes isolated and in all types of

publications.

The ultimate early technical treatise: military
architecture

With its publishing policy the Danckerts press
must have aimed at both the educated archi-
tect and the wealthy citizenry and aristocracy.
Yet, there was one large field in the publishing
of books on building that was more exclusive-
ly the arena of the engineer: fortification. The
many treatises on fortification are the most tech-
nical of all publications on architecture, dealing
with mathematical operations, land surveying,
the construction of fortifications and the tactics
of siege warfare, presented as a matter of calcu-
lation and geometry. The practical tricks of the
trade, however, such as drainage, earth mov-
ing and examining geographical conditions re-
mained mostly outside the scope of these treatis-
es. In this case the Danckerts press made no at-
tempt to gain a foothold in this book genre and
most likely left it for specialized publishers such

as Elsevier (Leiden and Amsterdam), who were

in close contact with the engineers. Nonethe-
less, Danckerts did try to take some advantage of
the wide interest in fortification. Around 1696
the house published a series of sheets called
Fortesse van [...], displaying fortified cities all
over Europe and the Mediterranean. Exam-
ples from Sicily, Lombardy, the Rhine region,
the Spanish Netherlands or the Peloponnesian
peninsula served purely illustrative purposes in
the wake of the many evocative siege accounts
that were published®. With hindsight it is curi-
ous that all these books on fortification with their
technical character had no effect on the writings
on civil architecture. Yet the multitalented Si-
mon Stevin (1548-1620) had by the early seven-
teenth century tried to cover both fields with an
equal practical attention®'. His pioneering ap-
proach remained an exception throughout the

seventeenth century.

Mechanical vistas: gardens and perspective

The expertise of the engineer and land surveyor
stretched far beyond fortification alone. Wher-
ever these men were recruited, they were also
acquired for all sorts of civil engineering, as city
planners, experts in hydraulics, fireworks, and,
in the distant colonies, for house building too.
Some of them specialized in landscape and gar-
den architecture. Strangely enough, in books
on garden ornaments, significantly more atten-
tion was given to technical realization than in
books on civil architecture. One of the first was
Salomon de Caus in his fantastic Les raisons
des forces mouvantes [...] (3 vols., Frankfurt: Jan
Norton, 1615). In the case of garden design, the
Dutch fascination for gardens had its origin in
the French formal garden. The fabulous fable
fountains by Charles Perrault in the labyrinth
of Versailles became popular all over Europe,
particularly thanks to a modest Dutch reprint
of the original French publication, this time

expanded with texts in French, English, Ger-
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man and Dutch®. The specifications of the ad-
vanced technique behind these colourful foun-
tains that ‘spoke” with their water jets remained
untold. Here in the books and prints of garden
architecture it was not the, sometimes remark-
able, technique that played a role, but the or-
namental function of the gardens or compact
narrative of the symbolic universe that was dis-
played in them. At the turn of the century, Jus-
tus Danckerts added to his catalogue a series
of French garden trellises by Jean and Pierre
Le Pautre®. Of course, there were exceptions
where technique did play the main role, such
as the small book Berigt om konstige lugt en wa-
terwerken te maaken [...] by an anonymous au-
thor indicated as D.R. Ph.Dr. (Utrecht: Joannes
Evelt, 1735)*. This booklet contains a compila-
tion of fanciful fountains with their pneumatics
and hydraulics, comparable with De Caus’s ear-
lier fascination.

Frequently the attractiveness of the luxurious
country estates in prints is largely determined
by the use of enhanced perspective. Books on
the working and correct construction of per-
spective became popular, both for the educa-
tion of the professional artist and architect and
for the instruction of amateurs. Perspective
was a standard part of books on mathematics.
Danckerts contributed with two key publica-
tions on ‘doorsicht-kunde’ (‘the art of viewing’),
Dutch translations of books by Abraham Bosse,
who in turn had borrowed the method from Gi-
rard Desargues®. Technique here was drawing

technique.

Early traces: the roofs and stairs of Architectura
chivilis (c. 1680)

In an attempt to find out when building tech-
nique first appeared in Dutch architectural
books, the above brief overview has shown how
new architectural knowledge entered the Re-

public directly or indirectly. It becomes clear that

these publications contributed only to a very lim-
ited extent to the spread of knowledge on build-
ing technique. The technical aspect of architec-
tural theory in the Netherlands was limited to
mathematics. What was called mechanics, was in
fact statics, followed by analytic mathematics. In
France and England techniques were taught at
the Académie and the Royal Society respective-
ly, whereas the Netherlands lacked such perma-
nent institutions®. A typical architectural prob-
lem since the late sixteenth century had been
the advancement of stereotomy or stonecutting,
which affected both the design of stone staircases
and vaulting. Building in the Northern Nether-
lands meant mostly masonry, with mature tech-
niques that had already developed in the Gothic
period”. Although stereotomy was not unknown
in the Republic, it is not reflected in Dutch ar-
chitectural books.

The subject of building in wood, however, did
abound in the print medium. A key publication
in this respect was brought to the market around
1680 by Justus Danckerts: Architectura chivilis,
Vertoonende verscheyde treffelijcke cappen [...]**
(fig. 1). This modest folio on civil architecture
with thirty-nine engravings has escaped atten-
tion in architectural history, but it is actually the
first publication in Dutch on building technique
and is a milestone in architectural publication in
the Republic®. The engraved title page catches
the eye, being an adaptation of the frontispiece
by Salomon Savery (1594-1683) for Joost van
den Vondel’s famous poem on the inaugura-
tion of the Amsterdam town hall: Inwydinge van
‘t Stadthuis t Amsterdam (Amsterdam: Widow
of Abraham de Wees, 1655). Danckerts copied
the general layout and main iconography, with
the personification of Architectura (reflecting the
title of the book). In her right hand she holds a
compass, square and plumb line, and in her left,
amodel of the town hall of Amsterdam, thus mir-

roring the title page of the Inwydinge. The cross-

32 CH. PERRAULT, ...
[1682].

 Undated, c. 1675-1686; reprint by Reinier & Josua Ottens
¢.1726-1750 or 1750-1765; FuHRrING, Ornament Prints. .. cit.,
cat. nos. 7350-7354.

** A unique copy in the Nijmegen University Library: shelf
mark OD 330 ¢ 109.

» G. DEsarcuts, A. Bossk, Algemeene manier van de hr
Desargues tot de praktyk der perspectiven [...|, Amsterdam
1664, and Justus Danckerts 1686; A. Bossk, Algemeen mid-
del tot de practijck der doorsicht-kunde op tafereelen [...], Am-
sterdam 1686.

30 J. HEYMAN, Geometry, Mechanics, and Analysis in Archi-
tecture, in Geometrical Objects. Architecture and the Math-
ematical Sciences 1400-1800, edited by A. Gerbino, Cham
2014, pp. 193-201. Of course, there was the famous seven-
teenth-century Dutch engineering school Duytsche Mathe-
matique in Leiden as well as others for studying fortification
and practical mathematics, but these lacked a theoretical re-
flection and as institutions did not contribute to mathemati-
cal developments as such. Older, but still most relevant are:
E. TAVERNE, In 't land van belofte: in de nieue stadt. Ideaal
en werkelijkheid van de stadsuitleg in de Republiek 1580-1680,
Maarssen 1978; P.J. vax WINTER, Hoger beroepsonderwijs
avant-la-lettre. Bemoeiingen met de vorming van landmeters en
ingenieurs bij de Nederlandse universiteiten van de 17% en 18%
eeuw, Amsterdam-Oxford-New York 1988. On the mathema-
tization in Dutch architectural theory: ]. GoupEau, Nicolaus
Goldmann (1611-1665) en de wiskundige architectuurweten-
schap, Groningen 2005.

%7 For mediaeval style and praxis in the Renaissance, see E.M.
KAVALER, Renaissance Gothic, New Haven-London 2012.
 Architectura chivilis vertoonende verscheyde treffelijcke cap-
pen soo van toorens, kercke, als mede veelderhande voorna-
me huysen, etc en eenige wenteltrappe: dienstigh voor alle
lief-hebbers en leerlingen van de bouw-konst, Amsterdam s.a.
[c. 1680]. Engravings numbered 9-43; figs. 1-4. A second un-
dated edition (on the title page next to Justus Danckerts’ name
‘cum privilegio” added) was probably issued c. 1686 or later,
and a third c. 1750 by Reinier & Josua Ottens in Amsterdam.
Cf. editions in the University Libraries of Amsterdam and Nij-
megen and in the collection of the Rijksmuseum Amsterdam.
FUHRING, Ornament Prints. .. cit., cat. nos. 5112-5151; 5152-
5191. An extra print of the interior of the old Lutheran church
in Amsterdam (1633) is found in all three editions, though not
in all the copies and in a different format.

* GOUDEAU, Denken in steen... cit., p. 86.

| ‘t Dool-hof tot Versailles, Amsterdam
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Fig. 4 WiLHELM, Architectura Civilis. .. cit.,
engraved title page (Miinchen, Bayerische
StaatsBibliothek; Europeana Collections).

* As in all other fields of publication, of architectural books
and prints, foreign and domestic, rights were sold, copies,
translations and excerpts were issued, simultancously strug-
gling against a lively market of counterfeits and pirate edi-
tions. How Danckerts acquired this title is unknown.

1], WILHELM, Architectura civilis das ist: Beschreib- oder Vor-
reiffung der fiirmembsten Tachwerck, nemlich hoher Helmen,
Creutzticher, Wiederkehrungen, Welscher Hauben, so dann
Kelter, Pressen, Schnecken, oder Windelstiegen, ynd derglei-
chen, Frankfurt am Main 1649. FunRING, Ornament Prints. ..
cit., cat. nos. 5401-5471.

2 Frankfurt am Main: with the author, 1654, 1662; a sec-
ond part added: Nuremberg: (widow of) Paul Fiirst c. 1668,
¢. 1675; Rudolf Johann Helmers 1705.

B 1. WiLHELM, Architectura Civilis [ ...], Frankfurt am Main
1662, in Europeana Collections: http://mdz-nbn-resolving.
de/urn:nbn:de:bvb:12-bsb11053805-1, last accessed on 8 Au-
gust 2020.
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staff (an instrument for navigation, referring to
the Amsterdam sea trade) is copied, whereas sev-
eral other craftsman’s tools are added. The title
page clearly tried to seduce the reader, without
giving anything away of the unusual contents
of the book itself. As mentioned above, Danck-
erts promised to treat remarkable roof construc-
tions, many of which, he writes in his preface,
had been destroyed by acts of war. Although the
Republic had known its own Eighty Years” War,
this remark gives a clue to the real provenance of
his material.

The war referred to was the Thirty Years” War
(1618-1648) that had brutally ravaged the Ger-

P i

man countries. Danckerts’ book turns out to
have indeed an undisclosed German source™®.
Though without citing it directly, the book can
be traced back to the equally unique book on
roof construction Architectura civilis: das ist Be-
schreib- oder Vorreifiung der fiirnembsten Tach-
werck [...] by master builder Johann Wilhelm
(1595-after 1669) from Frankfurt am Main*.
First published by the author in Frankfurt in
1649, a year after the Peace of Westphalia, this
book became a handbook and ran to six edi-
tions* (fig. 4**). Danckerts copied (thus printed
mirror images of) twenty of the thirty-eight origi-

nal illustrations by the Frankfurt artist Sebastian
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Furck (1589/98-1655/66), likely from the 1662
edition. He adapted the preface only slightly.
The engravings, showing different and in some
cases rather unusual roof types, tower construc-
tions, wooden vaults, and two spiral staircas-
es, had to speak for themselves, with only a very
short introduction. It is highly doubtful that the
examples in the book fitted the Dutch context
and apparently those engravings that were too
‘German’ because of their specific and deviant
wood constructions were left out*. Danckerts
replaced them with examples from other sourc-
es, of which the most remarkable is the engrav-
ing of the famous (later added) tower construc-
tion of the Maastricht town hall (fig. 5). Other
illustrations are taken from the French Palla-
dio edition by Pierre Le Muet, Traicté des cing
ordres d’architecture [...] Traduit du Palladio
[...] Augmenté de Nouvelles inventions pour Uart
de bien bastir par le Sr. Le Muet (Paris: Frangois
Langlois, 1645, or a later edition). Earlier, Cor-
nelis Danckerts had used this edition for his own
Dutch Palladio edition. These sections of hous-
es and roof constructions were not Palladio’s, of
course, but the work of the French architect Le
Muet, and they suited the Dutch context better.
Some stone bridges at city gates depicted by Wil-
helm were left out by Danckerts. He replaced
them with three engravings of wooden draw-
bridges, taken from two typical Dutch books on
fortification by Adam Freitag (1608-1650) and
Nicolaus Goldmann (1611-1665)*. The mod-

els of spiral stairs were also new. The real impor-

tance of this somewhat hybrid book lies probably
not so much in its content as in the presentation
and details which would become standard in lat-
er technical manuals: the startling oblique pro-
jection of complex roof constructions, the con-
struction lines revealing the proportions and un-
derlying geometry, the consequent scales, and
the accurate rendering of joints (fig. 6). Thus,
this book formed the pinnacle, so far, of an ar-
chitectural book on building technique, in which
different developments came together. It com-
bined the exclusive focus on building construc-
tion, the transmission of knowledge from abroad
through built examples, the application of care-
fully arranged projection with a technical pur-
pose by avoiding perspectival foreshortening,
and the illustrations accompanied by a short ex-
planatory text using a technical vocabulary. With
both the seductive engravings and the symboli-
cally charged title page Danckerts inserted the
publication smoothly into the existing context of

the familiar architectural book.

A new angle: the German tradition and a
Dutch roundabout route

The connection between German and Dutch
books on building technique is more com-
plex than Justus Danckerts borrowing from Jo-
hann Wilhelm. It even seems that from the last
quarter of the seventeenth century on, there
emerged a German-Dutch exchange of knowl-
edge, resulting in the rise of the technical trea-

tise in both countries. Earlier, Diirer, Agrico-

Fig. 5 Architectura chivilis. .. cit., tab. 26 (Nijmegen,
Radboud University, Coll. University Library, shelf
mark OD 9 b 30).

Fig. 6 Architectura chivilis. .. cit., tab. 11 (Nijmegen,
Radboud University, Coll. University Library, shelf
mark OD 9 b 30).

* Compare with H. Janse, Houten kappen in Nederland
1000-1940, Delft-Zeist 1989, part 3; S. HoLzer, B. Kock,
Structure of Baroque Church Roofs in Bavaria, in Structur-
al Analysis of Historic Construction, edited by D. D’Ayala, E.
Fodde, I-1I, Bath 2008, pp. 235-242.

#J. Goupkau, Freitag, Adam (1602-1664), and: 0., Gold-
mann, Nicolaus (1611-1665), in Architectura. Les livres d’ar-
chitecture, éd. F. Lemerle, Y. Pauwels, Tours 2015; http://ar-
chitectura.cesr.univ-tours.fr/traite/Auteur/Freitag.asp?pa-
ram=en; and: http://architectura.cesr.univ-tours.fr/traite/Au-
teur/Goldmann.asp?param=en, last accessed on 8 August
2020. Note that these books were not published by Danckerts
but by Elzevier.
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Fig. 7 Reuss, Anweisung zur Zimmermannskunst. . cit.,
tab. VII (Tilburg, University, Coll. University Library,
shelf mark CBC TFK D 590).

Fig. 8 VAN Yk, De Nederlandsche scheeps-bouw-konst
open gestelt... cit., p. 18 (Nijmegen, Radboud University,
Coll. University Library, shelf mark OD 165 b 7).
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la, Ryff and De Caus had dealt with technical

problems and mechanics. Seventeenth-cen-

tury writers on building, then, became almost
entirely absorbed with the mathematical ap-
proach, dealing with architecture and design
more geometrico. Mechanical phenomena were
primarily treated as wonders of nature. From
the early eighteenth century on, the architec-
tural publicists Leonhard Christoph Sturm
(1669-1719) and Johann Jacob Schiibler (1689-
1741) engaged in two new genres: wooden con-

structions and industrial architecture, includ-
ing roofs, bridges, sluices, and mills. As the ti-
tles of their works reveal, Sturm and Schiibler
based their general theory on the architectural
theorist Nicolaus Goldmann (1611-1665) who
worked and taught in the Dutch town of Leiden.
Danckerts took engravings for his Architectu-
ra chivilis from Goldmann. Sturm’s father, Jo-
hann Christoph, had studied with Goldmann
and Leonhard Christoph himself had travelled
through the Netherlands. That was where he be-
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came fascinated by the theoretically neglected
works of engineering, to which he would dedi-
cate various books that set a standard in the field*.
The Nuremberg draughtsman and engrav-
er Schiibler must have been well aware of Wil-
helm’s work, as is evident from his Niitzliche An-
weisungen zur [...] Zimmermans-Kunst and his
Sciagraphia artis tigniariae [...| Zimmermanns-
kunst (Nuremberg: Joh. Christoph Weigel,
1731, resp. 1736). These books were lavishly il-

lustrated with very detailed prints, for example,

Viats emu Ml —h;-lﬁq-_j

of roof constructions. The line started by Wil-
helm and Schiibler was continued through-
out the eighteenth century in Germany. A fine
example in this respect is the rare book Anwei-
sung zur Zimmermannskunst (Leipzig: Bern-
hard Christoph Breitkopf and Johann Breitkopf,
1764), by the royal architect of Saxony in Dres-
den Christian Gottlob Reuss (1716-1792)* (fig.
7). In twelve chapters of text, illustrated by thir-
ty large fold-out engravings, Reuss gives detailed

descriptions of the construction of roofs. He uses

Fig. 9 LiNpERCH, Architectura mechanica. .. cit. (1700),
engraved title page (rare copy sold by Zwiggelaar Auctions,
Amsterdam 2018).

* Relevant titles by Leonhard Christoph Sturm: Von
Hiing- oder Sprengwerken (1713), Fang-Schliussen (1715),
Miihlen Baukunst (1717), Reise-Anmerckungen (1719), Was-
ser-Kiinste (1720), Schiff-Héuser (1721). Most of these books
posthumously compiled in Der auserlefineste | ... | Goldmann
[...], Augsburg 1721, in which twenty-two of his works on civ-
il architecture. See Gouprau, Nicolaus Goldmann... cit.,
app. 4.

# Only remaining copy in the Netherlands: Tilburg Universi-

ty Library, shelf mark CBC TFK D 590.
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Fig. 10 LiNpERCH, Architectura mechanica. ..
cit. (1725), tab. 8 (Amsterdam, University, Coll.
University Library, shelf mark OTM: OF 80-142)

Fig. 11 Van Natrus, POLLEY, VAN VUUREN,
Groot volkomen moolenbocek... cit., part 2, tab.

V-VI (engravings by |. Punt; Nijmegen, Radboud
University, Coll. University Library, shelf mark OD
Kluis).

* Some remarks in D. DE VRIES, Kapconstructies uit de 18de
eeuw: stilstand of vernieuwing?, “Bulletin KNOB”, 107, 2008,
5-6, pp. 224-232.

“ Although naval architecture in early modern theory was
sometimes regarded as a full branch of architecture, it was in
practice a separate discipline. Contemporary with Van Yk: N.
WITSEN, Architectura Navalis [... |, Amsterdam 1690. See al-
so M. PETERS, De wijze Koopman, Amsterdam 2010, pp. 151-

167; D. McGeE, Ships, Science and the Three Traditions of

Early Modern Design, in The Power of Images in Early Mod-
e Science, edited by W. Lefevre et al., Basle-Boston 2003, pp.
28-46; Nicolaes Witsen and Shipbuilding in the Dutch Golden
Age, edited by A.J. Hoving et al., College Station 2012.

*"The emergence of this new architectural book genre seems
to be in step with a broader development sketched by Davids,
who argues that Dutch technology became a successful ex-
port product just when the Republic as a world power was
on its way back. C.A. Davips, The Rise and Decline of Dutch
Technological Leadership, I-11, Leiden 2008.

*I First edition before 1700, printed by Justus” son Cornelis
(the date 1686 cannot be verified); reissue in 1725 by his oth-
er son Theodorus; third print in Amsterdam in 1727 by Jo-
hannes Covens & Cornelis Mortier.

2 C.A. Davips, The Transfer of Windmill Technology from the
Netherlands to north-eastern Europe from the 16th to the ear-
ly 19th Century, in Baltic Affairs, edited by J. Lemmink, J. van
Koningbrugge, Nijmegen 1990, pp. 33-52.
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professional terms for the different beams, truss-

es, tie-beams, spars, and braces. He also pays
minute attention to the specific joints by which
the parts of the roof are assembled. During the
eighteenth century, these and similar techni-
cal books made headway in the academies and
practical architectural education in northern
Europe, a tradition that started with Wilhelm

and Danckerts.

Technique gets a foothold: mills, sluices, stairs,
and roofs

The legacy of Justus Danckerts’ Architectu-
ra chivilis in the Northern Netherlands was the
emergence of a lasting genre of books on build-
ing technique. The Amsterdam architect and
teacher Adrianus Erzey (1719-1777) used ma-
terial from this work for his own Architectura of
bouw-konst [...], [Amsterdam: s.n., 1777]*. In
the early nineteenth century, the Amsterdam ar-
chitect Johannes van Straaten (1781-1858) re-
worked Danckerts’ material on the construction
of stairs, this being originally seventeenth-cen-
tury material, in Nieuwe verbeterde bouwkunde
van A. Erzey [...] (Amsterdam: Simon de Greb-
ber, 1829). In this rather silent way print began to
complement the traditional way of dealing with
technical problems by best practice and rules of
thumb, solutions handed down by education on
site, in manuscripts, notebooks, drawings, and
scale models. Occasionally practical knowledge
had found its way into print, as in the book on the

typical Dutch craftsmanship involved in ship-

building written by the specialist Cornelis van
Yk, De Nederlandsche scheeps-bouw-konst open
gestelt [...] (Delft and Amsterdam: Andries Voor-
stad voor Jan ten Hoorn, 1697). It shows, above
all, the construction and dimensions of ribs for
different types of ships (fig. 8). This became one
of the first printed books to openly share this kind
of specialist information normally kept hidden™®.
Yet, by the turn of the century the tide had
turned permanently®. The Danckerts house was
quick to serve a new audience of educated build-
ers and the upcoming class of civil engineers.
Around 1700, Justus Danckerts came up with Ar-
chitectura mechanica, of Moole-boek van eenige
opstallen van moolens, nevens hare gronden |[...],
containing a series of thirty-two detailed and ac-
curate prints of wind-, water-, and horse mills,
five of them in Holland, and six in Copenha-
gen and Stockholm®! (fig. 9). For this book Justus
partnered with the experienced millwright and
draughtsman Pieter Linperch (also Pehr Lind-
berg) from Stockholm. It is a curious fact that
initially Dutch windmill technology had found
its way north, so the Scandinavian examples al-
so had Dutch roots™. The preface of the book ex-
plains that Linperch had travelled to the Nether-
lands in order to study the Dutch windmills
on site. Before going back, he gave proof of the
knowledge he had gathered, particularly using
examples from Amsterdam and the Zaanstreek,
the by then already highly ‘industrialized’ region
along the Zaan river. The mills were for grinding

barley and corn, oil pressing, and sawing trees
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into beams and planks. It is likely that this folio
with its large prints, drawn to scale and showing
in plano sections, plans and installations, is the
earliest Dutch specialist book on windmills. It
surely is of high standard, both in respect of its
illustrations and in the short description of the
buildings’ parts and measurements (fig. 10).

By 1734, the book seems to have been over-
taken by the Groot algemeen moolen-boek |...|
which remains somewhat hidden behind its
main title Theatrum machinarum universale.
The author is Johannes van Zyl, a millwright
from Lexmond near Utrecht and the publish-
er is Pieter (I) Schenk (1693-1775) in Amster-
dam®’. Published simultaneously, and close-
ly related to this, is the Groot volkomen moolen-
boek, of Naauwkeurig ontwerp van allerhande
tot nog toe bekende soorten yan moolens |[...]
of 1734-1736. It consists of two volumes with
drawings by Leendert van Natrus (chief mill-

wright of the East India Company in Amster-

dam), Jacob Polley (millwright at Zaandam),
and Cornelis van Vuuren. These were engraved
by the multitalented Jan Punt (1711-1779)**
(fig. 11). Remarkably enough, Covens & Mor-
tier, the publishers of this last book, also had
Danckerts’ Linperch book reprinted in 1727, as
a prelude to Van Natrus.

The books on mills must have initiated an inter-
est in high quality books on engineering works.
Pieter Schenk planned a more encyclopaedic
series of technical treatises under the already
mentioned umbrella title Theatrum machina-
rum universale, most likely inspired by a com-
parable initiative by the German scientist Ja-
cob Leupold (1674-1727). The series as a whole
stands out for its quality of engravings and the
professionalism of the descriptions, which
raised Linperch’s work to a new level. The book

on mills by Van Zyl was followed by a two-vol-

Fig. 12 Van pER HOrsT, Theatrum machinarum...
cit. (1757-1774), part 11, extra tab. 1111 (Nijmegen,
Radboud University, Coll. University Library, shelf
mark OD 46 a 3).

Two parts. Simultaneously an octavo edition without illus-
trations, including Nieuwe beschryving [...] (21 pages and 6
tables). Later folio editions, engraved by Jan Schenk, pub-
lished by Pieter Schenk in 1761 and c. 1780. Undated Ger-
man translation by Pieter Schenk in Leipzig.

** Fingravings nos. I: 1-27; 11: 1-27, 28-32.
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Fig. 13 VaN pER HORST, Theatrum machinarum... cit.
(1739), pl. XV (Nijmegen, Radboud University, Coll.
University Library, shelf mark OD 60 a 1).

* French and German translations by Pieter Schenk in 1737
and 1738 respectively. Dutch reprint by Schenk in 1757-
1774; and by Willem Holtrop & Nic. Theod. Gravius in Am-
sterdam, 1774.

° German translation in 1739, 1763, 1782 (as part of ].J.
SCHUBLER, Niitzliche Anweisungen) and 1790. See also D.
VAN DE VIJVER, Ingenieurs en architecten op de drempel van
een nieuwe tijd (1750-1830), Leuven 2003, pp. 62-63.

°” More information on the publications by Van Zyl, Van der
Horst, Van Natrus and Polley in N. RossBacH, Poiesis der
Maschine, Berlin 2013, pp. 239-264.
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ume publication on Dutch waterworks, sluices,

dams, and bridges by the well-informed Tiele-
man van der Horst and the abovementioned
Jacob Polley, with Jan Schenk (1698-1752)
as the engraver: [...] Keurige verzameling van
[...] waterwerken, schutsluizen, waterkeringen,
ophaal- en draaibruggen [...] (Amsterdam:
P. Schenk, 1736-1737)> (fig. 12). In the third
book in the series, Tieleman van der Horst pre-
sented in 1739 a lavish work on wooden stairs:
[...] Nieuwe algemeene bouwkunde [...| vee-
lerley soorten van trappen [...]*° (fig. 13). This
is still one of the finest books on the subject.
A fourth book by Jacob Polley deals with roofs:
Architectura civilis, of naauwkeurige ontwer-
pen en verzamelingen van verscheide zeer fraaye
groote kap-werken [...] (Amsterdam: P. Schenk,
1770)°7 (fig. 14). Now, with the stairs and roofs,
the circle was closed. These books took up the
two oldest technical topics in the Netherlands

— introduced in Danckerts’ Architectura chivi-
lis of 1680.

Conclusion

The case of the Danckerts press makes clear
that in the Dutch Republic the interest in au-
tonomous information on building techniques
arose relatively late. Even the Danckerts dynasty,
based in the internationally oriented city of Am-
sterdam, at the heart of architectural innovation,
specialized in architectural books, and leading
in printing and publishing, only gradually en-
gaged in this specific genre. For their material,
Danckerts mostly looked abroad: first to Italy,
then to France and, as is demonstrated here, al-
so to Germany.

On the whole, the role of building technique
in the early period of the printed architectural
book is quite limited, in any case, this is so for

the Danckerts catalogue. In the various gen-
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res discussed, actual building techniques can
only be traced to a very limited extent. It is per-
haps more precise to speak of technical details
in the communication of architecture. In the first
stage a ‘technical’, that is, professional, Dutch
vocabulary was developed together with simpli-
fied methods for dimensioning the column or-
ders. Then there was a limited interest in build-
ing materials, as the work of Goeree, Bom-
menee and the interest in the Italian Rusconi
show. The professional representation of build-
ings by measured drawings, ground plan, eleva-
tion, and section, which mostly contain details
of their construction, were equally inspired by
the Vitruvian tradition. Fortification and per-
spective were scientifically developed within the
domain of mathematics. Around 1680 Danck-
erts” Architectura chivilis was a turning point. In
the guise of an ordinary architectural book, for

the first time a publication was fully dedicated

to the technique of wood constructions (roofs

and stairs), displayed by an advanced projection,
and described in an architectural jargon. On-
ly around 1700, when the heyday of Dutch clas-
sicism was over, books on actual building tech-
niques and construction appeared, combining
text and, often magnificent, engravings. Books
on elements of civil architecture (roofs, stairs)
were nnow accompanied by publications on engi-
neering (mills, sluices, bridges). It was only then
that building technique in the strict sense found
its way to books. In this development the Danck-
erts press proved to be a keen adapter of foreign
material, a pioneer in the Dutch architectural
book, and a source of inspiration for what would

become an independent technical book genre.

Fig. 14 PoLLEY, Architectura civilis... cit., pl. XV
(Amsterdam, University, Coll. University Library,
shelf mark OTM: KF 62-2564).
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Isabelle Gilles

LES TERMES LIEGEOIS ET FRANCAIS DANS
LARCHITECTURE DOMESTIQUE A LIEGE AU XVIIIF SIECLE :
LEXEMPLE DU VOCABULAIRE DE LA CHEMINEE

This article first discusses the change in technical terminology of domestic architecture in Liege in the course of the 18th century, which
saw an increasing appropriation of French words originating from Paris and a progressive disappearance of the local, Walloon vocabulary
— the memory of which is preserved in the first Walloon-French Dictionary, published in 1787 by the Li¢ge ecclesiastic Remi-Henri-
Joseph Cambresier. It then examines more closely the case of the domestic chimneypiece, as this illustrates the use of a vocabulary that
was distinctive to Liege, where coal was customarily employed for domestic purposes (heating and cooking), resulting in a terminology
that had no equivalent in the French language but was subsequently exported to Paris, particularly through the writings of the French
physician Jean-Frangois-Clément Morand (1726-1784).

Introduction

Cet article donne I'occasion d’observer d’abord
quelques exemples de modification du vocabu-
laire de T'architecture domestique a Liege au
XVIIIe siecle, sous 'influence du frangais de Pa-
ris. Le cas de la cheminée est ensuite approfon-
di car il offre d’observer I'emploi d'un vocabu-
laire propre a Liege. En effet, le charbon de terre
(la houille) y est couramment employé a des fins
domestiques (chauffage et cuisine) et son déve-
loppement implique une terminologie qui ne
trouve pas nécessairement son équivalent dans
la langue frangaise. Paris s'intéresse d’ailleurs
a cette technique de la cheminée liégeoise a la
houille dans la seconde moitié du XVIII¢ siecle,
etle vocabulaire liégeois s'exporte ainsi a Paris, en
particulier a travers les écrits du médecin frangais
Jean-Francois-Clément Morand (1726-1784).

Les observations du vocabulaire liégeois ont été
permises par I'étude de diverses sources d’ar-
chives, essentiellement textuelles! et, dans une
moindre mesure, iconographiques?. La litté-
rature publiée a Liege et mise en comparaison
avec celle de la France permet la comparaison
du vocabulaire. A cet égard, le Dictionnaire wa-
lon-frangois ou recueil de mots et de proverbes
francois extraits des meilleurs dictionnaires, pu-
blié a Liege en 1787 par I'ecclésiastique liégeois
Remi-Henri-Joseph Cambresier (né en 1756),
constitue un outil précieux d’étude’. Il s'agit du
premier dictionnaire portant sur la langue lié-

geoise*.
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L’influence francaise sur le vocabulaire de I’ar-
chitecture domestique

Capitale d’une vaste principauté épiscopale,
Liege est une ville dense et peuplée qui compte,
a la fin du XVIIIe siecle, pas loin de 55.000 ha-
bitants, faubourgs compris. En 1791, la « ci-
té », territoire intramuros, abrite quelque 33.000
dmes réparties en pres de 5.500 habitations’.
Licu de croisement, Liege cotoie différentes
cultures, celle des Pays-Bas méridionaux autri-
chiens, principal partenaire, celle de 'Empire
germanique, dont Liege est un fief, d’autant
plus proche que de nombreux princes-évéques
en sont issus, celle de la Hollande avec laquelle
se pratique un grand commerce, celle de I'An-
gleterre, présente a Liege dans le célebre col-
lege des Jésuites anglais et a Spa ot les curistes
passent quelques mois en alternance avec la lo-
cation de maisons dans la Cité’, celle de I'Ttalie
aussi, surtout présente en matiere architecturale,
etcelle de la France’.

Il faut encore préciser qu'« en matiere d’archi-
tecture, la cour liégeoise montre, comme les
autres cours d’Europe, une nette prédilection
pour la France »%, comme I'écrit Dirk Van de
Vijver. Le gofit francais se manifeste déja dans
Iarchitecture liégeoise par petites touches des la
seconde moitié du XVII¢ siecle. Puis, les édifices
qui se levent, ou se relevent, apres le bombarde-
ment de la ville par les troupes de Louis XIV en
1691, seront de plus en plus imprégnés par ce
goft, et 'inclination ne fera que se renforcer au

fil du XVIII¢ siecle.

Opus Incertum (2020) pp. 130-139 [ ISSN 2239-5660 (print) ISSN 20359217 (online)

La prédilection architecturale pour la France
se traduit clairement par « le choix des princes
pour des architectes francais » ou pour « des
architectes de formation francaise »°. Ce-
la conduit les concepteurs liégeois en France,
pour s’y former par I'observation ou I'apprentis-
sage, et cela mene aussi a la diffusion des mo-
deles francais, a travers planches et traités d’ar-
chitecture!®. Ces ouvrages constituent effec-
tivement des vecteurs de diffusion importants
des goiits nouveaux a Liege. Ils manifestent
leur autorité non seulement sur I'architecture
batie, et particulierement sur 'architecture ci-
vile privée patricienne, car la cour donne le
ton, mais encore sur les ouvrages écrits et pu-
bliés dans la Cité.

L'influence francaise pourrait aussi étre la plus
prégnante car elle est celle de la langue, la-
quelle structure pensée et matérialité, socié-
té et architecture. En effet, & Liege au XVIII
siecle, le patriciat parle et écrit en francais. En
revanche, pour la grande majorité de la popu-
lation, si elle maitrise au moins un peu le fran-
cais, le wallon, dialecte local, reste la langue
d’usage courant, ainsi qu’en témoignent par
exemple de nombreux visiteurs du XVIII*
siecle!. « Qu’on ne s'imagine pourtant pas que
la populace de Liege parle francois. Son lan-
gage n’est qu'un patois gaulois, tel que le valon ;
mais si défiguré, que les Frangois n’en com-
prennent que peu de mots », exprime Mathieu
Brouerius van Nidek vers 1705. Il précise qu’on

« parle a Liege, et en Isle de Liege, a la Fran-

© The Author(s) 2020. This is an open access article distributed under the terms of the Creative Commons Attribution-ShareAlike 4.0 International License (CC BY-SA 4.0).
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Fig. 1 Cheminées d'appartement, « en chapelle » et « en
il de boeuf » (in MORAND, L art d’exploiter. .. cit., pl.
XXX, légende p. 1571).

* Pour la réalisation de cet article, je m’appuie sur les re-
cherches menées dans la these de doctorat soutenue en sep-
tembre 2012. Elle a été I'occasion d’approfondir la connais-
sance de quelque trois-cents demeures patriciennes a entrée
cochere habitées au XVIII¢ siecle sur le territoire intramuros
]iége()is. 1. GiLLES, Les demeures patriciennes et leur organisa-
tion intérieure, a Liege au XVIlle siccle. L'influence du modéle
frangais, these de doctorat, Université de Liege 2012 (publica-
tion prévue en 2021).
! [nventaires mobiliers (apres déces, pour location ou pour
réquisition) ; rendages proclamatoires (soit la vente ou la lo-
cation des biens des orphelins par voie d’adjudication pu-
blique) ; proces-verbaux de vente des biens nationaux (a par-
tir de 1796) ; devis & conditions de construction et de transfor-
mation, et estime et appréciation (de la main de maitre-ma-
cons, d’architectes, ou (YCX])crts en construction) ; correspon-
dances.

? Peu de documents figurant la demeure patricienne de la Ci-
té de Liege durantle XVIII* siecle sont parvenus jusqu’a notre
époque : trois vues en plans (dont deux seulement portent des
annotations), quelques dessins d’élévation et de détails.

> M.R.J.H. CAMBRESIER, Dictionnaire walon-francois ou re-
cueil de mots et de proverbes frangois extraits des meilleurs dic-
tionnaires, Liege 1787. Sur Cambresier, voir la breve notice
d’Ulysse Capitaine dans la Biographie nationale, Bruxelles
1872, 111, p. 273.

*11 contient de nombreux termes architecturaux et il serait in-
téressant de réaliser un dépouillement systématique de l'ou-
vrage sur cette question, de méme qu’obtenir une meilleure
co}lnuisxancc de I'auteur et de ses motivations.

> E. HELIN, La population des paroisses liégeoises aux XVII¢
et XVIIIe siecles, Liege 1959, p. 40, 190, 234, 263, 271, 379.

¢ D. Droixug, Une histoire des Lumiéres au pays de Liege,
Liege 2007, p. 31.

" L'influence prégnante de cette derniere, plus précisément
de Paris sur Liege, a été explorée sous divers angles par de
nombreux auteurs. Par exemple, Daniel Droixhe, Carmélia
Opsomer, Daniel Jozic et Pierre-Marie Gason en ont mon-
tré I'influence littéraire ; Renée Doize, Francois Souchal,
Paul-Christian Hautecler, Maurice Lorenzi et Bernard Wo-
don, en ont relevé de nombreux exemples architecturaux.
Dirk Van de Vijver a mené les études les plus approfondies
sur ce sujet, notamment a travers sa these de doctorat : Les re-
lations franco-belges dans Uarchitecture des Pays-Bas méridio-
naux, 1750-1830, these de doctorat, KU Leuven 2000, I-IV.

® D. VAN DE VIJVER, Les architectes des princes-évéques de
Liege au XVIII siecle, “Aachener Kunstblitter”, 63, 2003-
2005, p. 69-92 : 76. L'historien de I'architecture n’omet ce-
pendant pas les diverses influences qui animent Liege : les
gotts d'une cour souvent germanique, les goftits anglais et
hollandais qui se manifestent par exemple, a la fin du XVIII¢
siecle, dans la conception des jardins, et I'ltalie. Sur le sujet,
voir : VAN DE VIJVER, Les relations franco-belges dans 'archi-
tecture des Pays-Bas méridionaux. .. cit. ; Ip., Het Franse en Ita-
liaanse model in de architectuur van de Zuidelijke Nederlan-
den en het prinsbisdom Luik in de 18de eeuw (1700-1830), in
Vreemd gebouwd. Westerse en niet-westerse elementen in onze
architectuur, red. S. Grieten, Turnhout 2002, p. 171-197;; Ip.,
Les relations franco-belges dans les publications d’architecture
au siecle des Lumicres, in Claude-Nicolas Ledoux et le livre
d’architecture en francais. Etienne Louis Boullée, 'utopie et
la poésie de l'art, éd. D. Massounie, D. Rabreau, Paris 2006,
p- 98-108 ; Ip., Les bibliotheques d’architectes dans les Pays-
Bas méridionaux, 1750-1830, in Bibliotheques d’architecture,
éd. O. Medvedkova, Paris 2009, p. 57-72.

? VAN DE VIJVER, Les architectes des princes-évéques. .. cit.,
p. 76.

10 Ibidem.

'Voir en particulier : B. van Nidek en 1705, dans L. HALKIN,
Une description inédite de Liege en 1705, Liege 1948, p. 81 ;
P.L. SauMERY, Délices du pais de Liege ou description géogra-
phique, topographique et chrorographique des monumens sa-
crés et profanes de cet évéché-principauté et de ses limites. .. |
Liege 1738-1744, 1, p. 80-81 ; G. Forster en 1790, dans A.
Hansay, Liege en 1790 d’apres le voyageur allemand Georg
Forster, “Bulletin de I'Institut archéologique liégeois”, 32,

1902, p. 63-76.
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¢oise » et qu’en « Oultre-Meuse, on tire sur
I’Ardennois quelque peu »'2.

Dans les Délices du Pais de Liége, publiés entre
1738 et 1744, Pierre-Lambert Saumery est plus

explicite :

J'épargnerois la vérité si j’avancois qu’on parle
a Liege la langue francaise dans sa pureté. J'ose
néanmoins assurer qu’on la parle moins mal
qu’en plusieurs grandes villes de France, & beau-
coup mieux que dans la plupart des provinces de
ce royaume. [...] Elle est successivement perfec-
tionnée, & se perfectionne tous les jours a Liege
comme en France .

Effectivement, la langue évolue a Liege au fil du
XVIIIe siecle. Plus la fin de 'Ancien Régime est
proche, plus les termes employés se rapprochent
de ceux de la langue de France, plus précisé-
ment de celle de Paris. Les mots wallons dispa-
raissent au profit de leurs équivalents frangais.
Dans les documents étudiés, nous arrétant plus
spécifiquement aux termes liés de pres ou de loin
a l'architecture, nous observons cette modifica-
tion de la langue au fil du siecle, qui tend de plus
en plus a saccorder aux usages des dictionnaires
francais, et la disparition progressive des termes

wallons.

Comment parvient ce nouveau vocabulaire ar-
chitectural ?

Se tenant 2 la voie littéraire, ces mots ou ces
usages nouveaux se retrouvent dans la littéra-
ture frangaise en circulation a Liege : romans,
dictionnaires, encyclopédies. .. et traités d’archi-
tecture. Ces derniers, émanant essentiellement
de Paris, circulent a Liege!* et constituent un re-
marquable outil de transmission de termes ar-
chitecturaux”. Une petite production de traités
d’architecture liégeois émerge également, dont
certains constituent des reproductions, parfois
mot pour mot, d’'ouvrages francais'S.

La référence que constitue a Liege 'Académie

royale d’Architecture, a l'origine d’'une bonne

part de la production théorique a partir de la fin
du XVII¢ siecle, renforce également 'emploi
d’un vocabulaire théorique de I'architecture.
Liege sollicite en effet I'avis de cette Académie
pour plusieurs chantiers importants!”.

Enfin, les architectes participent encore 2 la dif-
fusion de ce vocabulaire. Outre la présence d’ar-
chitectes francais a Liege's, la connaissance de
I'architecture francaise pour un Liégeois, ou
une formation frangaise, semble mener plus fa-
cilement a l'octroi du titre d’ « architecte », de
méme qu’a celui d’ « architecte du chapitre de la
cathédrale » ou d’ « architecte du prince ». Dans
le cas contraire, il est plus généralement qualifié

de « maitre-macon »'?.

Un vocabulaire socialement différencié
Lanalyse de sources exprime clairement des dif-
férences dans le choix du vocabulaire pour les
lieux et les équipements de I'habitation. Trois
facteurs, déterminant 'emploi des termes et
ayant partie liée, peuvent étre relevés : la quali-
té de l'occupant de la demeure décrite ; le statut
de l'auteur de la source ; et les usages changeants
delalangue.

La qualité de l'occupant de la demeure ou du
destinataire du document conditionne le choix
des termes. L'emploi du mot hotel en est un
exemple notable. En effet, a Liege, la réalité
batie patricienne se décline dans la littérature
et dans l'usage sous les vocables de maison et
d’hétel. Ce dernier terme est employé avec une
relative parcimonie, puis plus généreusement a
partir de la fin du XVIII¢ siecle, pour désigner
I'habitation de personnages socialement im-
portants. Trois catégories sociales voient leur
habitation systématiquement qualifiée d’hétel :
les tréfonciers, soit les chanoines du chapitre
cathédrale de Saint-Lambert ; les membres de
I'Etat noble, soit des personnages de tres haute
noblesse, dans le sens de trés ancienne ; et

les diplomates étrangers actifs a Liege. A coté



de ce « haut du pavé » liégeois, quelques per-
sonnages voient leur demeure qualifiée d’hé-
tel. Ils appartiennent a des familles qui se sont
distinguées durant le XVIII® siecle, connais-
sant une ascension sociale notoire : anoblisse-
ment dans tous les cas, emplois prestigieux, al-
liances honorables, proximité du prince, valeur

N

intellectuelle... autant de distinctions a ras-
sembler pour que sa demeure soit, éventuelle-
ment, qualifiée d’hétel. 1l faut bien noter que
le caractere architectural ne semble pas déter-
minant dans le choix de cette appellation. En
effet, plusieurs édifices passent, au fil des ans,
de maison en hétel sans pour autant que leur
configuration architecturale n’ait évolué. En
revanche, la qualité sociale de l'occupant a
changé?.

Cette distinction sociale se retrouve dans les
termes accordés aux espaces a l'intérieur de I'ha-
bitation liégeoise. La qualification de « grand »
est par exemple réservée aux espaces patriciens :
le grand escalier, 1a grande salle... 1l y a aussi,
pour des espaces destinés aux mémes usages,
un choix de vocabulaire précis, selon la qualité
de 'occupant de la demeure. Par exemple, I'ac-
ces aux étages de la maison patricienne se réa-
lise par un escalier ou un grand escalier, et dans
la maison ordinaire par une montée. De méme,
le terme wallon scaillie n’est jamais employé
pour la demeure patricienne. Le mot cour lui
est systématiquement préféré, méme lorsque
I'on évoque une cour de service. De la méme
maniere, le vestibule remplace le poisse, méme
s'il s’y apparente parfois formellement dans cer-
taines petites demeures patriciennes. La remise
se substitue a la pachuse, I'officine a la bouwe-
reie, la cheminée au toccage, le corridor a l'alaie.
La qualité sociale du destinataire du document
ou de 'occupant de la demeure conditionne le
choix des termes. Plus elle est élevée, plus les
mots sont francais, réservant le wallon aux mai-

sons plus modestes.

Les termes liégeois et francais dans 'architecture domestique a Lizge au XVIII¢ siecle Isabelle Gilles

Le statut de 'auteur du document détermine
également une préférence dans les appella-
tions. Il y a la langue du notaire dans les inven-
taires apres déces, celle de U'expert dans les pro-
ces-verbaux de vente, celle du maitre-macon et
de I'architecte, celle de I'habitant dans ses cor-
respondances, celle de lartisan dans ses livres
de comptes... Autant de qualités et de cultures
différentes. Les architectes privilégient, par
exemple, dans leurs devis de construction ou
dans leurs plans, les termes en usage a Paris et
employés dans les traités et les modeles d’archi-
tecture. Le « projet de restauration » de I'hotel
de la famille de Selys-Longchamps, signé en
1771 par l'architecte liégeois Etienne Fayn?', en
offre un beau témoignage. S’y trouvent un grand
vestibule, une grande salle d’assemblée, un office,
des lieux, un salon. .. 2.

Enfin, les usages de la langue changent tout au
long du XVIII¢siecle, et les termes employés se
rapprochent finalement de ceux de la langue de
Paris. Une disparition des termes wallons et leur
remplacement par leurs équivalents francais se
marque particulierement dans la maison ordi-
naire. Les différences de vocabulaire entre les
classes sociales semblent ainsi s’estomper a I'ap-
proche de la fin de 'Ancien Régime. Le terme
scaillie, utilisé de préférence a celui de cour au
début du XVIII¢ siecle dans les maisons ordi-
naires, est progressivement remplacé par ce der-
nier vers 1740. Pour s’accorder plus finement a
I'usage de la scaillie, apparait, tres ponctuelle-
ment, I'expression frangaise cour d’aisance. Dans
les maisons modestes, I'alcéve remplace la forme
de lit enclose et'escalier se substitue a la montée
des les années 1750. Disparaitront de la méme
maniere : le poisse, la pachuse, 1a bouwereie, 1a dis-
pense, la houbette, abatou, le toccage. .. Il en est
de méme des termes qui s'appliquentau mobilier
ou aux objets usuels, tels que décrits dans les in-
ventaires mobiliers : la cage remplace la gaiodll,

"écran le brise-feu, le lambris la banchée etc.

12B.van Nidek en 1705, dans HALKIN, Une description inédite
de Liegeen 1705... cit., p. 81.

1% SAUMERY, Délices du pais de Liege. .. cit., 1, p. 80-81.

" A Texamen d'inventaires de bibliotheques privées et pu-
bliques, ainsi que de catalogues de ventes de libraires, il appa-
rait que certains de ces ouvrages sont en vente a Liege et sou-
ventl'année méme de leur publication (voir notamment dans
les inventaires de vente apres déces dans les fonds des notaires
des archives de I'Etat).

15 La présence des traités d’architecture a Liege est une don-
née essentielle. Elle ne rentre pas dans le cadre de nos re-
cherches, mais il conviendrait de I'étudier, notamment afin
de déterminer plus finement I'influence de ces ouvrages sur
les différents acteurs de I'architecture liégeoise, dont les ar-
chitectes et les maitres-macons. Dirk Van de Vijver a am-
plement montré I'intérét d'une telle démarche, qu'il a appli-
quée aux bibliotheques des architectes et des Académies, ain-
st qu'aux publications d’architecture, dans les Pays-Bas mé-
ridionaux, entre 1750 et 1830 : VAN DE VIJVER, Les relations
franco-belges dans I'architecture des Pays-Bas méridionaux...
cit, I, p. 237-248 ; 249-254. L'auteur analyse et propose en
annexes un « Essai de bibliographie d’ouvrages d’architec-
ture publiés dans les Pays-Bas méridionaux et la Principauté
de Liege entre 1700 et 1830 » (ivi, II, p. 85-92) ; un « Cata-
logue de bibliotheques d’architecture des architectes et ingé-
nieurs belges » (ivi, II, p. 93-151) ; et un « Catalogue de biblio-
theques d’architecture des académies : livres d’architecture »
(ivi, I1, p. 153-178). Sont étudiées : Bruges, Bruxelles, Anvers,
Gand et Louvain.

1o Par exemple, les ouvrages d’Alexandre Carront. Il est I'au-
teur d’'un nombre important de livres, la plupart composés a
partir de traités francais, dont A. CARRONT, Lart de bien ba-
tir..., Liege 1749. Sur les traités de Carront, voir VAN DE V1J-
VER, Les relations franco-belges dans les publications d’archi-
tecture au siecle des Lumieres. .. cit., p. 98-108 ; Ip., “Cahier
des charges” et “conditions générales”. Evolution d’une forme
d’écrit technique a travers architecture publique en Belgique,
1750-1930, in La construction savante, Paris 2008, p. 113-
121 ; Ip., Les bibliotheques d'architectes dans les Pays-Bas mé-
ridionaux... cit., p. 57-72.

17 Par exemple, le chapitre de la collégiale Saint-Jean sol-
licite I'avis de I’Académie royale d’architecture pour la re-
construction de son église a partir des années 1750. Voir :
H.R. HEYER, Gaetano Matteo Pisoni — Leben, Werk und Stal-
lung in der Auseinandersetzung zwischen der Architektur des
Spdtbarocks und des Friihklassizismus, Bern 1967, p. 52-53,
60-65, 157-163, 206-209 ; Pu. STIENNON, La nouvelle église
baroque Saint-Jean I'Evangéliste (1752-1770), in La collégiale
Saint-Jean de Liege. Mille ans d’art et d’histoire, ¢d. J. Deckers,
Liege 1981, p. 85-112 ; Ip., La reconstruction de Saint-Jean
I'Evangeéliste (1752-1770), in Millénaire de la collégiale Saint-
Jean de Liege. Exposition d'art et d’histoire, catalogue de I'ex-
position (Liege, 17 septembre-29 octobre 1982), Bruxelles
1982, p. 71-105 ; Ip., Contribution a I'étude des églises de Licge
(16°-18¢siecles), “Revue du Nord”, 68, 271, 1986, p. §93-928.
'S Notons par exemple I'intervention de 'architecte fran-
¢ais Guillaume Hauberat dans la reconstruction de I'hotel
de ville, des 1714, et celle de Robert de Cotte pour un projet
d’achevement de la collégiale Saint-Paul, vers 1715.

1% La formation des architectes liégeois est peu connue, mais
il estavéré que plusieurs se rendent a Paris. Frangois-Joseph
Duckers y est par exemple envoyé par le prince Velbruck en
1776 (D. Jozic, Frangois-Charles de Velbruck, prince-évéque
francophile. Apercu de U'influence de la France sous le regne
d'un prélat éclairé (1772-1784), in Etudes sur le XVIII¢ siecle,
Bruxelles 1979, VI, p. 53-62 : 60). Une dizaine d’années plus
tard, Mathieu Beyne (ou Beine) est formé a Paris, ot il ob-
tienten 1785 le premier prix de I'’Académie royale d’architec-
ture, ce qui lui vaut une g]’utiﬁcaﬁon de cent quarante florins
brabant du Conseil de la Cité de Liege (VAN DE VIJVER, Les
relations franco-belges dans U'architecture des Pays-Bas méri-
dionaux... cit., I, p. 164). Jean-Francois de Neufforge (1714-
1791), né dans la principauté de Liege, réalise toute sa car-
riere 4 Paris et contribue a la diffusion des modeles de la capi-
tale (ivi, I, p. 163-164, 216-223, 376-389 ; D. VAN DE VIJVER,
Jean-Frangois de Neufforge, architecte-graveur a Paris, in Les
Wallons a Versailles, actes de la journée d’études (Versailles,
5 décembre 2007), éd. C. Carpeaux, Liege 2007, p. 302-312).
% G1LLES, Les demeures patriciennes et leur organisation inté-
rieure, a Liege au XVllle siecle. .. cit., 1, p. 60-105.

I Une recherche approfondie de Ihistoire de I'édifice per-
mettrait peut-étre de déterminer s'il s’agit du pere (I, 1720-
1773) ou du fils (I1, 1753-ca.1790).

2 Archives de I'Etat a Liege, Famille Selys-Longchamps,
2384 : . FaYN, Projet de restauration pour la Maison de Ma-
dame la Baronne de Sélis, en prennant lentiereté du Fonds, 3
juin 1771, dessin a la plume etaquarelle.
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CAMBRESIER 1787, p. 7.

CAMBRESIER 1787, p. 10.
CAMBRESIER 1787, p. 15.
CAMBRESIER 1787, p. 20.
ARCHIVES DE 1'ETAT A L1iiGE

CAMBRESIER 1787, p. 45.

CAMBRESIER 1787, p. 74.

ARCHIVES DE L'ETAT A LIEGE

CAMBRESIER 1787, p. 121.

ARCHIVES DE L'ETAT A LIEGE

CAMBRESIER 1787, p. 140.

Commentaire

Abatou : « appentis, f. m. Batiment bas, qui est appuyé contre un plus haut & dont la

couverture n’a qu'un égout ».

Alaie : « Allée, f. f. Passage entre deux murs dans une maison ».

Banché : « bachi lambrisser, v. a. Revétir de lambris ».

Bouwereie : « buanderie, f. f. Lieu ot sont un fourneau & des cuviers pour faire la lessive ».
Ecran a placer devant le feu.

Dispense : « dépense, f. f. Lieu ot dans les maisons particulieres on serre ordinairement
le fruit, la vaisselle & le linge qui servent pour la table, serrez cela dans la dépense, on le
nomme l'office dans les grandes maisons ».

Gaiotll : « cage, f. f. Petite logette de batons d’osier ou de fil de fer, pour mettre des oiseaux,
mettre un oiseau dans sa cage ».

Petite case faite de branchages pour s’abriter.

La montée, montaie en wallon, est un « petit escalier d'une petite maison (...) il n’est en
usage que parmi le peuple ».

Remise a véhicule ou de lieu de stockage.

Poisse : « vestibule, f. m. La piece du batiment qui s'offre la premiere a ceux qui entrent, &

Liégeois Francais Source
abatou appentis

alaie allée, corridor
banché lambris

bouwereie buanderie, officine
brise-feu écran

dispense dépense

gaiotil cage

houbette

montée escalier

pachuse remise

poisse vestibule

scaillie cour

toccage cheminée

forme de lit enclose alcove

Tab. 1 Apercu des termes liégeois/wallons remplacés
par leurs équivalents frangais au XVIII siecle

 CAMBRESIER, Dictionnaire walon-frangois. .. cit., p. 21.

# Ibidem. Le « Dictionnaire de M. de Wailly » évoqué par
Cambresier est Le vocabulaire frangais du grammairien et la-
tiniste Francois de Wailly (1724-1801), qui participa égale-
ment au Dictionnaire de '’Académie cité par Cambresier.

» 1. GiLes, L'évolution du comble a la lecture des traités fran-
cais d’architecture du XVI° au XVIII* siecle, in Les charpentes
du XI° au XIX¢ siecle. Grand Ouest de la France. Typologie et
évolution, analyse de la documentation de la Médiatheque de
Larchitecture et du patrimoine, éd. P. Hoffsummer, Turnhout
2011, p. 29-39.

*'Terme local qui désigne une demi-croupe.

77 Voir par exemple N. CoQUERY, L'hétel aristocratique. Le
marché du luxe a Paris au XVIlle siecle, Paris 1998, p. 139-146.
% Annick Pardailhé-Galabrun, qui a étudié plusieurs milliers
de maisons parisiennes des XVII¢ et XVIII¢ siecle, notamment
via les inventaires mobiliers, explique : « la fin du regne de
Louis XV, qui implique une cheminée par piece et des che-
minées qui a quantité de bois égale rayonnent quatre fois plus
de calories dans la piece que les cheminées larges et droites,
les cheminées bétes d’avant les progres modestes de la cami-
nologie, une de ces modestes petites conquétes du XVIII¢
siecle, ce siecle de l'intimité, du premier bien-étre, d’une
meilleure économie des gestes ». A. PARDAILHE-GALABRUN,
La naissance de l'intime. 3000 foyers parisiens XVII*-XVIII*
siecles, Paris 1988, p. 14.
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CAMBRESIER 1787, p. 182.

qui sert de passage pour aller aux autres pieces, il n’entra pas dans la salle, il resta dans le

vestibule ».

ARCHIVES DE L'ETAT A LIEGE —

Toccage : feu, cheminée. « Toké I'feu, on dit, attiser le feu, pour dire, approcher les tisons

I'un de l'autre, pour les faire mieux briler ».

ARCHIVES DE L'ETAT A LIEGE —

Les usages locaux et leur vocabulaire : le cas de
la cheminée

Il existe des usages locaux qui ne trouvent pas
leur équivalent a Paris, et pour lesquels il n’existe
pas de vocabulaire francais établi. Cambresier
I'évoque dans son dictionnaire Wallon-Frangais
publié a Liege en 1787 :

Au défaut de ces oracles de la langue frangoise,
chacun est en droit, me paroit-il, de forger des mots
pour exprimer les choses qui existent dans son

pays %

I illustre ce propos, alors qu'il est a la recherche
d’un terme qui traduirait de la fagon la plus pré-
cise le brocall, soit « un ustensile oblong, qui est
fait de cuivre ou de fer-blanc & qui sert a conte-
nir des allumettes », parce que, dit-il, « nous
manquons absolument de terme, pour rendre la
chose qu’il désigne ». Il consulte en vain les ou-

vrages frangais :

Le Dictionnaire de I'académie Frangoise ne nous
en fournit point ; le Dictionnaire de M. de Wail-
ly, si riche en mots, ne parle point de cet ustensile ;
ce qui me fait croire qu’on n’en fait pas usage en
France 2.

La cheminée « a feu de houille » constitue un
bel exemple d’usage local pour lequel un voca-
bulaire parisien fait défaut. Les sous-sols liégeois
regorgent de houille — hoie en wallon —, soit du
charbon de terre, d’excellente qualité, en quan-
tité si importante qu’outre un usage propre, la
ville approvisionne ses voisins proches et loin-
tains. Avec une premiere mention a la toute
fin du XII siecle, Liege, a I'instar de I’Angle-
terre, exploite tres tot le charbon a des fins indus-
trielles. 11 est difficile de déterminer a partir de
quand l'usage de la houille fut domestique mais,
au XVIII¢ siecle, il est certain que la majorité des
maisons liégeoises bénéficient du charbon pour

se chauffer et faire la cuisine.



Son emploi a Liege permet d’ailleurs de pallier
la pénurie de bois qui greve toute 'Europe des
le XVII¢siecle. Celle-ci entraine, notamment en
France, des modifications dans les pratiques ar-
chitecturales visant a économiser cette matiere
devenue rare : I'abaissement général de la pente
des toitures et le comble brisé®. Cette forme
nouvelle de toiture, devenue tres en vogue, ne
connut guere de succes a Liege ot les fortes
charpentes des hauts combles en batiere per-
durent tout au long du siecle, simplement allé-
gées par des croupes et des croupettes™.

Si T'usage du charbon a des fins domestiques
constitue une pratique commune a Liege, ce
combustible ne trouve pas bonne publicité a
Paris”, laquelle désapprouve son emploi dans
la maison, évoquant sa mauvaise odeur, le dan-
ger pour la santé. .. alors que la cheminée est dé-
terminante dans le confort de I'habitation® et
que le bois devient rare. Cela signifie que Paris
noffre pas de termes associés 2 ce savoir-faire. A
Liege, il existe un vocabulaire propre, souvent is-
su du wallon, et qui trouvera une place dans'ou-
vrage du médecin francais Jean-Frangois-Clé-
ment Morand.

En effet, afin de promouvoir 'emploi du char-
bon dans les maisons parisiennes, I’Acadé-
mie des Sciences soumet 4 ce médecin une re-
cherche visant  faire le point sur les avantages et
inconvénients du charbon comme combustible
domestique. Morand s’intéresse ainsi aux pays
producteurs de houille — Angleterre, Allemagne,
quelques provinces frangaises. .. —, « mais ¢’est
dans la région liégeoise qu'il a recueilli, en 1761,
le plus clair de ses informations »%. De ces re-
cherches sortiront un Mémoires sur la nature, les
effets, propriétés, & avantages du feu de charbon
de terre apprété, pour étre employé commodément,
économiquement, & sans inconvénient, au chauf-
fage, G a tous les usages domestiques, en 1770,
et L’art d’exploiter les mines de charbon de terre,
entre 1768 et 1779, dans la série des Descriptions
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des arts et métiers, avec une réédition condensée,
en 1780, a Neufchatel. Le médecin y consacre
de nombreuses pages a la « perfection de la mé-
thode liégeoise »*! en matiere d'utilisation et de
préparation de la houille pour le chauffage et la
cuisine.

Il apprend a ses lecteurs que le charbon n’est pas
employé tel quel dans les cheminées liégeoises,
mais qu’il nécessite une préparation qui consiste
a « méler la houille avec une terre grasse, a la
bien corroyer, & a en faire 4 la main, ou dans des
formes, des pelotes que les Liégeois nomment
hochets »**. Morand conclut en affirmant que
I'emploi « qu’en font généralement les riches
comme les pauvres, est une preuve de la perfec-
tion de la méthode liégeoise »*.

La houille est effectivement accessible au plus
grand nombre. Saumery remarque que grice au
charbon le chauffage des Liégeois « estla plus le-
gere de toutes leurs dépenses, & que pour deux
cent livres une famille entretient huit 4 dix feux,
pendant toute 'année »**. Morand, qui reprend
le propos de Saumery, complete en comptant
leur consommation en termes de charrées par

années :

il y a des maisons bourgeoises qui, pour le feu de
leur chambre & pour leur cuisine, ne consom-
ment dans leur année que quatre charrées de
houille. Les plus fortes n’en consomment, pour
le chauffage & pour les autres besoins du ménage,
que dix a douze charrées. Enfin, un petit ménage
qui n’a qu'un feu allumé depuis le matin jusqu’a
dix ou onze heures du soir, consomme 2 peu preés
deux charrées de houille *.

Elément majeur d’un espace, portant souvent
seule toute la décoration du lieu, la cheminée
représente sans doute pour les futurs lecteurs
un sujet plus alléchant que le long propos tech-
nique dédié a I'extraction de la houille et a toutes
ses préparations. Aussi, Morand consacre-t-il
plusieurs pages et planches gravées a la chemi-

née liégeoise, dont la conception est parfaite-

Fig. 2 Cheminée « en chapelle », Liege, 1765
©IRPA-KIK, photo n® B168407 ; 1957).

# I, Hélin, in Le siecle des Lumieres dans la principauté de
Liege, catalogue d’exposition (Liege, Musée de I'art wallon
et de I'évolution culturelle de 1a Wallonie, octobre-décembre
1980), Liege 1980, p. 64-65.

30 ]. MoRAND, Mémoires sur la nature, les effets, propriétés,
& avantages du feu de charbon de terre appréte, pour étre em-
ployé commodément, économiquement, G sans inconvénient,
au chauffage, & a tous les usages domestiques. Avec figures
en taille-douce. Par M. Morand le médecin, assesseur hono-
raire du Collége des médecins de Liége, Gc., Paris 1770 ; Ip.,
Lart d’exploiter les mines de charbon de terre, [Paris] 1768-
1779 ; Ip., Descriptions des arts et métiers, faites ou approu-
vées par messieurs de ’Académie royale des Sciences de Paris
avec figures en taille-douce. Nouvelle édition (...) Tome XVI.
Contenant les trois premieres sections de la seconde partie de
Lart d’exploiter les mines de charbon de terre. Par M. Morand,
médecin (et) Tome XVII. Contenant la quatrieme section de la
seconde partie de U'art d’exploiter les mines de charbon de terre.
Par M. Morand, médecin, Neuchatel 1780.

I MORAND, Descriptions des arts et métiers. .. cit., p. 154.

32 Ibidem. Terme wallon, le hochet est « une boule ou un g-
teau de charbon de terre, de tanée, de tourbe, &c. ». CAMBRE-
SIER, Dictionnaire walon-frangois... cit., p. 91. Les avan-
tages de ces hochets, de la taille et de la forme d'un ceuf de
poule, sont d’'augmenter la durée du feu, de corriger 'odeur,
de consommer moins de combustible, et de rendre ainsi la
houille « d'un usage aussi commode que peu dispendicux ».
% MORAND, Descriptions des arts et métiers. .. cit., p. 154.

* SAUMERY, Délices du pais de Liege. .. cit., p. 271-272.

% MORAND, Descriptions des arts et métiers. .. cit., p. 163-164.
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Fig. 3 Cheminée « en weil de baeuf », Liege, 1767

(photo 1. Gilles, 2009).

Fig. 4 Cheminée « en ceil de boeuf », Liege,
ca. 1780 (photo 1. Gilles, 2010).

0 1vi, p. 165.

" Ibidem.

3 1vi, p. 159-160. )

3 Par exemple : Archives de 'Etat a Liege, Officialité, Ren-
dages proclamatoires, 37, £ 355 et sv., décembre 1763 ; Ar-
chives de I'Eitat a Liege, Notaire Q. Denis, Répertoire des
meubles de Madame de Cortis, douairiére du baron d’Hassel-
brouck, 27 avril 1789.

# Archives de I'Etat a Liege, Famille de Selys Longchamps :
Répertoire commencé le douze février 1771 a la maison mor-
tuaire de noble et généreux seigneur Michel Frangois baron de
Selys seigneur de Willin et Petit Aaz Ge., 12-30 février 1771 ;
Archives de I'Etat a Liege, Notaire Q. Denis, Répertoire des
meubles de Madame de Cortis. .. cit., 27 avril 1789 ; Archives
de I'Etat a Liege, Notaire A. J. Ansiaux, Devis ou conditions
pour batir a neuf une maison pour Monsieur le chevalier de
Chestret capitaine de Vierset, 17 mai 1775, > 283-286.

' Archives de I'Etat a Liege, Notaire Q. Denis, Répertoire des
metbles de Madame de Cortis. .. cit., 27 avril 1789.

2 Archives de I'Etat a Liege, Famille Crassier, 1013 : Réper-
toire des meubles, effets, linges Ge. reposants et fournis par
Monsieur le baron de Crassier & Monsieur le colonel d’Escafen
sique locataire de la maison du dit seigneur baron située en
Mont Saint-Martin a Liege, 8 mars 1768.

% CAMBRESIER, Dictionnaire walon-frangois. .. cit., p. 138.
*MORAND, Descriptions des arts et métiers. .. cit., p. 166.

® Le potager est un fourneau secondaire qui sert a chauffer
a feu plus doux potages et autres plats mijotés. Ci. MORIN,
Au service du chateau. L'architecture des communs en Ile-de-
France au XVIII* si¢cle, Paris 2008, p. 39-41.

* MORAND, Descriptions des arts et métiers. .. cit., p. 167.
Terme qui désigne une pelle a feu, « instrument de fer dont
onse serta prendre du feu & a d’autres usages ». CAMBRESIER,
Dictionnaire walon-frangois. .. cit., p. 132.

# Rave, terme wallon : « rable, f. m. Instrument pour tirer la
braise du four, barre de fer en crochet pour remuer des subs-
tances que I'on calcine ». CAMBRESIER, Dictionnaire wa-
lon-francois. .. cit., p. 148.

# Traduction wallonne de fourgon, « longue perche de bois
garnie de fer par le bout, & servant a remuer & a accommoder
le bois & la braise dans le four ». CAMBRESIER, Dictionnaire
walon-frangois. .. cit., p. 71.

*" MORAND, Descriptions des arts et métiers. .. cit., p. 168.
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ment adaptée a 'emploi et aux avantages de la
houille, « pour que la chaleur augmente, & que
la dépense soit diminuée »*. L'auteur distingue
les cheminées d’appartements des cheminées de

cuisine. Leur construction varie en effet selon

qu’il sagit, ou de chauffer une piece de compa-
gnie, ou de donner du feu pour la cuisine, ou de

chauffer un appartement, & y faire en méme tems
e’

une petite cuisin
Morand observe a Liege deux modeles de che-
mindes d’appartement destinées au chauffage,
relativement a la forme de 'ouverture du foyer :
la cheminée en chapelle et celle en ceil de baeuf
(figs. 1-4). Le principe général consiste a rétrécir
I'ouverture et le volume du foyer proportionnel-
lement au haut potentiel calorique que dégage
la houille, par rapport au bois ou au charbon de
bois.
Les hochets sont disposés dans un porte-feu,
« espece de coffret, cage, ou corbeille » appelé
a Liege fer a feu®. Il peut étre indépendant, ou
intégrer la construction de la cheminée. L'es-
pace sous le fer a feu est réservé au cendrier. Une
piece de fer ou de cuivre débordante placée de-
vant le cendrier protege I'atre et contient les
cendres. On retrouve cette piece dans certaines
descriptions de maisons liégeoises, sous le terme
de platine® ou de bande® ou de tour de fer!. Mo-
rand ne mentionne pas cette piece, mais em-
ploie le terme platine, « en cuivre poli », pour
désigner I'élément qui ferme le haut de I'ouver-
ture en chapelle et sert a renvoyer la fumée vers
I'intérieur de l'atre. Cette piece mentionnée
par Morand apparait clairement dans une des-
cription de cheminée de cuisine sous le nom

de garde fumée ; il est « de fer étamé aussi large

que la cheminée »*. En fait, le terme platine, en
wallon platenne, se traduit par téle, « plaque de
fer battue dont on fait des poéles & d’autres ou-
vrages (...), cheminée garnie de tole »*.

La cheminée d’'appartement & deux usages est ré-
servée aux « petits ménages, dont une méme pie-
ce sert a la fois de piece de compagnie, de salle a
manger, & de cuisine »™ (fig. 5). Deux petits po-
tagers® en fonte sont intégrés de part et d’autre
du fer a feu. Remplis de charbon, ils sont fermés
sur le dessus par une taque en fonte sur laquelle
on dispose le récipient a chauffer. D’une ma-
niere générale, pour toutes les cheminées d’ap-
partement, il existe des accessoires en fer s’adap-
tant au fer a feu et qui permettent de poser « caf-
fetieres, bouillotes ou autres petits ustensiles que
l'on veut faire réchauffer »*.

Les principaux accessoires de préparation et
d’entretien des feux de houille dans les chemi-
nées sont : le baquet, petite caisse, pour trans-
porter le combustible ou les cendres ; le mar-
teau pour casser houille et hochets si néces-
saire ; les pincettes, « a charniere, & terminées
en cuilleron », pour ramasser les braisons ; 1a pa-
lette", pour ramasser les cendres ; le rdve®, que
Morand libelle raf, s’accordant a la prononcia-
tion wallonne, riteau pour séparer les braisons
des cendres ; et le forgon*, broche de fer poin-
tue « pour écarter les hochets les uns des autres
quand ils n’ont pas assez d’air, & faciliter 'em-
brasement en changeant leur position dans le fer
a feu »*. Parfois sous des noms un peu différents,
on retrouve tous ces accessoires dans les inven-
taires mobiliers, ainsi que le brise-feu, qui appa-
rait régulierement. I s’agit de I'écran a placer de-
vantle feu et qui peut étre entierement réalisé en

fer ou en association avec du cuivre, du tissu, de



la tapisserie, de l'osier.... toujours en accord avec
le décor général du lieu.

Les modeles de cheminées de cuisine « de sei-
gneurs ou de grand hotel », présentées par
Morand, possedent un équipement de cuis-
son tres complet (fig. 6). Sous une large hotte
on trouve rassemblés : un grand fer a feu dont
on peut réduire le volume a souhait grace a
une grille mobile intérieure ; un potager a plu-
sieurs taques de cuisson ; une grande marmite
a eau chaude sur trépied ; une crémaillere ; un
tourne-broche ; une longue barre de fer hori-
zontale, munie de crochets et de chaines, « gar-
nie d’'ornemens auxquels on peut accrocher une
bouillote, un coquemar & d’autres petits usten-
siles de ménage, qui s’entretiennent chauds au
feu »’'. On peut rotir, mijoter, bouillir, frémir,
saisir... , mais pas dans toutes les maisons. Seules
les demeures patriciennes bénéficient en effet
d’'un tel équipement, en tout ou partie. Pour dé-
crire et dessiner ses modeles, Morand a di obser-
ver A Liege une ou plusieurs cheminées de cui-
sine’. Dans les archives, I'ensemble le plus com-
plet et le mieux décrit se trouve dans la cuisine
de I'hotel du comte de Lannoy-Clervaux, sur la
place Verte, en 1791. La cheminée est équipée
d’un « fer a feu avec deux réchauds » et des pota-
gers sont placés a coté. Elle comprend les acces-

soires suivants :

une brosse ; un bac aux cendres ; un rave ; une
pellette aux cendres ; deux pincettes de fer ; deux
coquemars de cuivre rouge ; trois chaines de cré-
maillere ; un tourne broche au-dessus du feu, en
forme de moulin a vent ; a coté du foyer entre les
potagers : une petite pellette ; une crémaillere ;
une fourche ; une losse servant au lechefrite [...] ;
au-dessus des potagers, sous la fenétre : une bande
de fer supportant une grille, neuf porte-[casse-
roles], une pellette de fer servant 2 mettre les char-
bons dans les dits potagers **.

Seules deux mentions de « poéle » sont ap-

parues dans les descriptions étudiées a Liege,
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uniquement dans I'hétel du comte de Lan-
noy-Clervaux, d’une part dans un piece réser-
vée au domestiques, le commun, « un poéle
tout monté prét a y faire du feu avec une pin-
cette », d'autre part, dans l'antichambre du
rez-de-chaussée, « un poéle tout monté avec
son porte-cendre de fer battu ; un rave ; pin-
cette ; fourgon ; palette de fer garnie en cuivre
jaune ; platine idem »**. Il semble, d’apres les
descriptions étudiées, que ce systeme de chauf-
fage soit rare a Liege. Morand précise en outre
que « pour chauffer les poéles, on se sert tou-
jours de bois, & rarement de houille »*.
Cambresier précise dans son Dictionnaire que
le poéle « se ditaussi de toutes les chambres ot
est le poéle, en Allemagne on est presque tou-

jours dans le poéle »°.

Conclusion

Le cas de la cheminée montre I'usage d'un vo-
cabulaire propre a Liege. Il convient des lors
de se demander si, a I'inverse, il y a eu une as-
similation de ces expressions en France. L'ou-
vrage de Jean-Francois-Clément Morand, lar-
gement diffusé, aurait en effet pu étre un vec-
teur de transmission de choix. Plusieurs termes
spécifiques a la cheminée sont bien str déja en
usage dans la langue francaise et concernent
le feu de bois, par exemple : baquet, coque-
mar, crémaillere, fourgon, palette, pincette, po-
tager, tourne-broche. Mais d’autres proviennent
du wallon, comme hochet et rave. Une rapide
vérification montre qu’il faut attendre la fin
du XIXe siecle pour voir apparaitre la défini-
tion du terme « hochet », dans le contexte du
feu a charbon, dans le Dictionnaire de la langue
frangaise, ’'Emile Littré, publié entre 1872 et
1877°7. En revanche, le terme « rave » n’appa-
raftra jamais dans les dictionnaires de langue
francaise. Une étude sur la réception des tra-
vaux de Morand en France, et en particulier a

Paris, serait attendue. Elle permettrait d’y éva-

*vi, p. 167-168.

*2 Comme par exemple celle de 'hétel de Haxhe (Archives de
I'Etata Liege, Notaire N.A. Gilman, Description des meubles,
effets, ors, argents, papiers, registres Ge qui se sont retrouvez
dans la maison mortuaire de feu monsieur Nicolas Joseph Clos-
set vivant ['un des greffiers des Seigneurs éschevins de Liege, 8
février 1754) ; ou celle de la maison que le baron de Crassier
loue en 1768 au colonel d’Escafen (Archives de I'Etata Liege,
Famille Crassier, 1013 : Répertoire des meubles, effets, linges
Ge.... cit., 8 mars 1768).

53 Archives de I'Etat a Liege, Notaire H. Catoir, Répertoire
[...] comte de Lannoy de Clervaux, 22 septembre 1791.

> Ibidem.

> MORAND, Descriptions des arts et métiers. .. cit., p. 164.

* CAMBRESIER, Dictionnaire walon-frangois. ... cit., p. 160.
7« Les formes dans lesquelles on moule la houille » et
« Charbon préparé avec le moule nommé hochet ». Littré
cite comme source un extrait de la “Gazette de Liege”, du 17
décembre 1873.
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Fig. 5 Cheminées d’'appartement, « a double usage »
(in MORAND, L'art d’exploiter. .. cit.,
pl. XXXI, légende p. 1571-1572).
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luer I'usage du charbon de bois a des fins do-
mestiques, a la fin du XVIII¢ et au cours du XIX¢
siecle. Elle apporterait de surcroit des réponses
quant a une éventuelle assimilation de termes
liégeois. Une table des matieres détaillée, li-
bellée sur pres de deux-cents pages, « servant
en méme temps de Dictionnaire des termes &
expressions du métier en différentes langues »,
proposé par Morand a la fin de son Art d’exploi-
ter les mines de charbon de terre, constituerait a
cet égard un outil tres précieux.

L’étude porte sur 'appropriation de la langue

francaise, a priori la plus prégnante, et montre

que le vocabulaire architectural liégeois évolue
nettement dans le courant du XVIII¢ siecle pour
s’accorder au frangais de Paris. Cependant, vu
la position centrale de la ville, il serait pertinent
d’observer également I'introduction de termes
néerlandais ou allemands a Liege dans le voca-
bulaire de I'architecture.

Dans ces modifications de la langue a Lizge, il
apparait que la dimension sociale prédomine,
et elle concerne a la fois 'auteur et le destina-
taire du document. La question du réle de I'au-
teur dans l'acceptation de la terminologie fran-

caise mériterait d’étre approfondie, notamment
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par I'étude du monde des architectes (en par-
ticulier ceux qui ont voyagé a Paris) en regard
de celui des artisans. Il serait intéressant par
exemple de répondre a la question de la persis-
tance plus longue des termes wallons dans le
contexte plus local des métiers de la construc-
tion ; ou encore d’observer les modes de com-
munication entre architecte et maitre de l'ou-
vrage, par opposition a ceux qui existent entre
architecte et artisan.

Il serait de méme pertinent de sortir de 'exemple
liégeois et de comparer les mécanismes géné-

raux d’appropriation du vocabulaire architec-

tural frangais avec d’autres villes francophones
des Pays-Bas méridionaux au XVIII* siecle, par
exemple Namur ou Bruxelles.

Enfin, les conclusions devraient aussi étre com-
parées avec les mécanismes observés par Krista
De Jonge et Pieter Martens en matiere de voca-
bulaire de I'architecture antique et militaire®.
Le cas de la cheminée, dans le contexte de I'ar-
chitecture domestique, ne constitue en effet
qu’un petit aspect d’'une question beaucoup plus
vaste qu’est la langue de l'architecture. Autant
d’invitations aux chercheurs a poursuivre l'inves-

tigation.

Fig. 6 Cheminées de grandes cuisines
(in MORAND, L'art d’exploiter... cit., pl. XXXII,
légende p. 1572).

* Voir P. MARTENS, Ingénieur (1540), citadelle (1543), bas-
tion (1546) : apparition et assimilation progressive de termes
italiens dans le langage de 'architecture militaire aux Pays-Bas
des Habsbourg, in Les mots de la guerre dans 'Europe de la Re-
naissance, éd. M.M. Fontaine, ].L. Fournel, Geneve 2015, p.
105-140 ; K. DE JoNGE, Inventing the Vocabulary of Antique
Architecture. The Early Translators and Interpreters of Renais-
sance Architectural Treatises in the Low Countries, in Translat-
ing Knowledge in the Early Modern Low Countries, edited by
H.J. Cook, S. Dupré, Berlin-Ziirich 2012, p. 217-240.
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Nicoletta Marconi

‘LITTERARUM PLANE RUDIS SED INGENII ACUMINE
ADEO PRAESTANS" IMPALCATI PER LA MANUTENZIONE
DELLUARCHITETTURA NELLA ROMA SETTECENTESCA TRA

PRATICA ARTIGIANALE, SPERIMENTAZIONE TECNICA E

CODIFICA TEORICA

Renaissance and Baroque building machines and construction techniques have been widely explored in the scientific literature, but
scaffoldings for ordinary and extraordinary maintenance remain less well-documented, and were rarely part of architectural treatises.
This is because on the building sites of the early modern age the construction of scaffolding was entrusted to the experience of craftsmen
like bricklayers and carpenters. Nicola Zabaglia (1667-1750) was a master carpenter of the Fabbrica of St. Peter’s and, exceptionally,
his astonishing inventions and those of his successors were considered virtuoso examples of operational empiricism and were included in
the main European treatises on construction up until the early 20th century. Their long-lasting fortune shows that the scientific method
did not make the empirical approach obsolete, but a gradual incorporation of theoretical precepts sanctioned the successful qualitative
transition in the relationship between theory and practice even on the construction site.

L'industria edilizia romana acquisi forma com-
piuta alla meta del XVII secolo con la definizio-
ne dell’articolato congegno gestionale e tecnico
sotteso ai grandi cantieri papali e a una miriade di
fabbriche private. Tale perfezionamento avven-
ne contestualmente al lento procedere del can-
tiere del nuovo San Pietro e alla sperimentazio-
ne da esso indotta, tanto in ambito tecnico-ope-
rativo, quanto organizzativo e amministrativo. In
contemporanea, tecniche costruttive e tecnolo-
gie edilizie, espressione della singolare specifici-
ta del contesto romano e del suo congenito rap-
porto con l'antico, trovarono proficuo sviluppo
nei molti cantieri aperti in citta, fecondi laborato-
ri sperimentali per architetti ¢ maestranze di di-
versa provenienza. L'esperienza dei mastri lom-
bardi e la fruttuosa collaborazione tra fabbriche
papali e cantieri privati, risolutiva nel primo Sei-
cento, tradussero la pratica edificatoria romana
in riconosciuto e apprezzato modello per tecni-
che costruttive, approvvigionamento dei mate-
riali, organizzazione delle maestranze e poten-
ziamento della tecnologia edilizia. Macchine,
centine e ponteggi per la costruzione in uso nei
cantieri di eta rinascimentale sono stati ampia-
mente discussi in letteratura, al pari di organizza-
zione del lavoro, produzione dei materiali e tec-
niche operative. Meno indagato rimane invece
il settore dei ponteggi per la manutenzione, or-
dinaria e straordinaria, pur diffusamente pratica-
ta in etd moderna e documentata in letteratura

per alcuni autorevoli interventi in edifici romani.
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Note le strabilianti invenzioni tecniche dell'in-
colto carpentiere Nicola Zabaglia, impegna-
to nella Fabbrica di San Pietro in Vaticano per
il primo cinquantennio del XVIII secolo, que-
sto contributo introduce nuovi elementi di co-
noscenza sul tema degli apparati di servizio per
la manutenzione, illustrandone successivi per-
fezionamenti e universalita di applicazione!. Ta-
le sguardo, spaziando oltre i confini petriani, in-
daga diffusione e fortuna critica del compendio
Castelli e Ponti di maestro Niccola Zabaglia (Ro-
ma 1743, Roma 1824)? nella letteratura tecnica

italiana ed europea fino ai primi del Novecento’.

Empirismo e precettistica nei cantieri di Roma
moderna

Nel contesto edilizio romano, 'autorita del-
la Fabbrica di San Pietro — istituzione preposta
allamministrazione finanziaria e tecnica del
cantiere basilicale a partire dal 1506 —, supero a
tratti gli stessi precetti dei teorici, influenzando
la diffusione di un sapere tecnico sostanziato da
un affidabile pragmatismo sperimentale®. In ol-
tre due secoli di incessante attivita, le sbalordi-
tive dimensioni dell’erigenda basilica Vaticana,
le sue imperative esigenze funzionali, la macchi-
nosa gestione degli approvvigionamenti e le ati-
piche necessita costruttive contribuirono a con-
ferire alla Fabbrica indiscussa supremazia in
campo edilizio, riconosciuta anche oltre i confi-
ni italiani. Nella proficua permanenza delle pra-

tiche costruttive tardocinquecentesche, i cantie-

Opus Incertum (2020) pp. 140-157 | ISSN 2239-5660 (print) ISSN 20359217 (online)

1i — pubblici e privati — di XVII ¢ inizio XVIII se-
colo, pur emancipati dalle consuetudini gestio-
nali della Fabbrica, furono da questa indiretta-
mente informati grazie al noleggio di macchine
e attrezzature e alla fruttuosa condivisione di ma-
nodopera esperta e qualificata. L'esperienza ma-
turata dalle maestranze petrine, spesso chiama-
te a coordinare le diverse fasi esecutive di cantie-
ri esterni al Vaticano®, filtrd dunque nella pratica
edilizia romana, informandone la struttura orga-
nizzativa e l'intero processo costruttivo, dal con-
fezionamento delle materie prime al perfeziona-
mento di macchine e apparati provvisionali.

Pur nella sostanziale convergenza di teoria ¢ pra-
tica edilizia, I'indifferibile ottimizzazione dei
tempi di esecuzione, I'obbligata parcellizzazio-
ne delle lavorazioni e ragioni di convenienza
economica imposero inevitabili deroghe ai det-
tami dei teorici, comunque mai contraddetti nel-
la sostanza. Gli autorevoli precetti dei trattatisti
vennero cosi ad assumere posizioni liminari alla
manifesta commensurabilita della realt tratteg-
giata dai documenti di cantiere. Se, nei trattati di
architettura, I'interesse al dato materiale rimase
marginale alla pit nobile ricerca delle moltepli-
ci espressioni formali dell’architettura e delle sue
regole compositive, i resoconti di cantiere docu-
mentarono la sostanziale autonomia di coloro
che dovettero destreggiarsi nella quotidianita di
una pratica operativa mutevole e complessa. Ta-
le discrasia trapela nitidamente dalle Misure e sti-

me dei lavori condotti in diversi autorevoli can-
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Fig. 1 Castelli e Ponti di Maestro Niccola Zabaglia. ..
cit. Frontespizio con ritratto di Nicola Zabaglia
(incisione G. Rossi, disegno P.L. Ghezzi).

'N. Marcont, Castelli e Ponti. Apparati per il restauro nell’o-
pera di mastro Nicola Zabaglia per la Fabbrica di San Pietro in
Vaticano, Foligno 2015; pitt in generale, sui cantieri romani
di XVIXVIII secolo, si veda Eap., Edificando Roma barocca.
macchine, apparati, maestranze e cantieri tra XVI e XVIII seco-
lo, Citta di Castello 2004.

? Castelli e Ponti di Maestro Niccola Zabaglia con alcune in-
gegnose pratiche e con la descrizione del trasporto dell' Obeli-
sco Vaticano e di altri del Cavaliere Domenico Fontana, Roma
1743 (ristampa Roma 1824).

> Questo contributo anticipa parzialmente gli esiti di uno stu-
dio in pubblicazione, condotto da chi scrive con Stefan M.
Holzer, incentrato sul rapporto tra teoria e ])mticu nel cantie-
re edile relativamente alla progettazione degli apparati provvi-
sionali, nonché sulle reali finalita del monumentale progetto
editoriale di Castelli e Ponti, promosso e sostenuto dalla Fab-
brica di San Pietro in Vaticano nel 1743 e nella seconda edi-
zione ampliata del 1824.

* M. Basso, I privilegi e le consuetudini della Reverenda Fab-
brica di San Pietro in Vaticano (secc. XVI-XX), Roma 1987;
Marcont, Edificando Roma barocca. ... cit., pp. 25-36; V. LAN-
ZANI, La Fabbrica di San Pietro. Una secolare istituzione per
la Basilica Vaticana, in Magnificenze Vaticane. Tesori inediti
dalla Fabbrica di San Pietro, a cura di A.M. Pergolizzi, Roma
2008, pp. 55-60; S. Turr1ziANI, La Fabbrica di San Pietro in
Vaticano: istituzione esemplare del “saper fare” nei secoli XVI-
[-XVIII, in Sapere e saper fare nella Fabbrica di San Pietro, a
cura di A. Marino, Roma 2008, pp. 106-120; R. SABENE, La
Fabbrica di San Pietro. Dinamiche internazionali e dimensio-
ne locale, Roma 2012.

*“I Capomastri [...] addetti al servigio della Fabrica di San Pie-
tro [...] non eran allora tali di nome soltanto, ma ben anche
di fatti. Sopraintendevano bensi agli altri mastri, detti di cuc-
chiara, ed ai garzoni assunti secondo il bisogno; insieme perd
con tutti gli altri lavoravano ancor essi manualmente, e mette-
vano in pratica quanto insegnavano”: Castelli e Ponti di Mae-
stro Niccola Zabaglia. .. cit. (ed. 1824), p. IL.

¢ I dieci libri dell'architettura di Marco Vitruvio Pollione, a cu-
ra di M. Morresi, Milano 1987, 11V, p. 79.

7L.B. ALBERTI, L architettura. De re aedificatoria, a cura di P.
Portoghesi, G. Orlandi, Milano 1966, I-I11, pp. 150-153, 220.
8V. Scamozzi, L'Idea dell’Architettura Universale, Venezia
1615, capo I, p. 176.

?].P. Apawm, Larte di costruire presso i romani, Milano 1988,
p.76

10 Biblioteca Apostolica Vaticana (d’ora in avanti BAV), ms.
Vaticano Latino, 14070, f. 8r.

' Archivio di Stato di Roma (d’ora in avanti ASR), Segretari
e Cancellieri della Reverenda Camera Apostolica, 358/32, ff.
5017-503v; ivi, Camerale I, Fabbriche, 1527, ff. 87r-106v.
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tieri secenteschi e riguarda i diversi aspetti della
pratica operativa.

I noto che la teorizzazione dell’ars aedificatoria
cinque e secentesca, rivolta al consenso di artisti
e dotti committenti, e affidata al solido model-
lo della pratica antica, raramente incluse aggior-
namenti e progressi della pratica operativa cor-
rente. La frattura tra cultura speculativa e cultu-
ra operativa si fece evidente nella definizione di
modalita e tempi di esecuzione di alcune lavo-
razioni. Valga per tutte la procedura di confezio-
namento della calce, destinata a vari impieghi e
dunque prodotta con materie prime diversificate
per natura e consistenza. Vitruvio e i suoi com-
mentatori suggerirono I'impiego di calcare pu-
ro, bianco e compatto, apprezzato per la presa
lenta, che consentiva il progressivo assestamen-
to della struttura muraria e 'omogenea distri-
buzione delle spinte; per la calce da intonaco e
stucco ammisero invece anche I'impiego di pie-
tre porose®. Ancor pit rigorosamente, Leon Bat-
tista Alberti (1404-1472) raccomandd I'indistin-
to impiego di calcari bianchi, provenienti da ca-
ve fresche e umide, in grado di prolungare e ren-
dere pitt efficace il processo di cottura’. Eppure,
nel caso specifico di Roma, gli enormi quantita-
tivi di residui della lavorazione del travertino ti-
burtino e 'ampia disponibilita di pietra calcarea
ben stagionata presso le “cave” dei monumenti
antichi, resero superflua qualsivoglia diversifica-
zione. Aderendo a una pilt pragmatica istanza di
convenienza economica, Vincenzo Scamozzi
(1548-1616) ammise il ricorso alle materie pri-
me locali, purché accuratamente selezionate e
preparate in tempo opportuno®. Anche in questo
caso, perd, le necessita imposte dal ritmo serrato
delle lavorazioni obbligarono a tempi non com-
patibili con le prescrizioni dei teorici, che, dun-
que, difficilmente aderirono alla quotidianita
della pratica esecutiva. Se Plinio il Giovane, Vi-
truvio e loro commentatori consigliavano tem-

pi di spegnimento della calce lunghi addirittura

due o tre anni’, piti realisticamente, nelle fabbri-
che rinascimentali e barocche prevalsero moda-
lita e tempi di idratazione decisamente piti rapi-
di, contratti fino a una decina di giorni, ma co-
munque garantiti dall'esperienza.

Teoria e pratica concordarono invece sull’ado-
zione di accorgimenti utili alla buona program-
mazione del lavoro, pur nelle variabili detta-
te dalle specificita e dalle urgenze delle singole
fabbriche. Fu ad esempio possibile gestire e ac-
cordare i prodotti delle diverse giornate lavora-
tive attraverso il controllo della presa e del pro-
cesso di carbonatazione di malte e conglomera-
ti, in aderenza a quanto raccomandato, ancora ai
primi del Settecento, dall’anonimo Manuale ad
uso di muratori e misuratori, silloge della tecni-
ca edificatoria dell’epoca e di consuetudini ope-

10, Queste aderiscono ai resocon-

rative pregresse
ti dei documenti di cantiere, quali ad esempio i
Fatti e convenzioni dell Opera de Muratori per la
fabbrica della cappella Paolina in Santa Maria
Maggiore, o le consuntive Mesure et stime, che
informano puntualmente su modalita costrutti-
ve, materiali, specializzazione delle maestranze,
quantita e qualitd delle lavorazioni eseguite!!.
In aderenza ad una prassi consolidata, assevera-
ta dai teorici, gli stessi documenti attestano an-
che la costruzione di archi, volte e cupole del-
le cappelle liberiane in “muro di tevolozze”, se-
condo la nota accezione alludente ai laterizi di
recupero menzionata anche dai trattatisti. Per le
ottime proprieta idrauliche e la buona resisten-
za a compressione guadagnate dalla lunga sta-
gionatura, le tevolozze, commiste a laterizi inte-
11, innervarono le compagini murarie pit solle-
citate, furono miscelate come coementa ai con-
glomerati, oppure disegnarono gli aggetti rustici
di ornati architettonici. Il loro uso fu pluriseco-
lare. Alla meta dell’Ottocento, Nicola Cavalieri
San Bertolo (1788-1867) specificava che, seppu-
re disuguaglianza e irregolarita delle tevolozze

necessitano di una posa attenta per evitare peri-



colose discontinuita nel piano di compressione,
esse costituiscono comunque garanzia di solidi-
ta e durevolezza dell’'opera'®. | suggerimenti di
Cavalieri San Bertolo seguono una prassi opera-
tiva di lungo corso, diffusamente praticata dalle
maestranze romane, use al reimpiego dei mate-
riali antichi e ai segreti dell’antica arte edificato-
ria, diffusamente reiterata e codificata dalla trat-

tatistica.

Impalcati e dispositivi provvisionali tra oblite-
razione teoretica e pratica operativa

Alcuni aspetti della costruzione non trovarono
spazio nella trattazione teoretica; tra questi, un
assordante silenzio avvolge il progetto e la costru-
zione dei ponteggi di servizio e, pilt in genera-
le, degli impalcati provvisionali, riscattati solo
dalla manualistica tecnica di meta Ottocento®.
A differenza delle pitt scenografiche macchi-
ne da sollevamento, eredi della tecnologia anti-
ca, i dispositivi di supporto alla costruzione oc-
cuparono un ruolo marginale tanto nelle opere
di Vitruvio e Leon Battista Alberti, quanto di An-
drea Palladio, Vincenzo Scamozzi e perfino nel-
le Nouvelles Inventions pour bien bastir et a pe-
tits fraiz di Philibert de L'Orme (1561), che pu-
re trattd ampiamente il tema della carpenteria
strutturale associata alla disamina delle caratteri-
stiche e delle proprieta meccaniche delle diver-
se specie legnose. Tale silenzio si deve probabil-
mente al fatto che nei cantieri di etd moderna la
costruzione di ponteggi e apparati provvisionali
era inclusa tra le mansioni ordinarie dei mura-
tori, rientrando in una pratica tanto nota quan-
to sottaciuta. A muratori e carpentieri — piti rara-
mente falegnami — spettava I'invenzione di nuo-
vi impalcat], il perfezionamento di quelli di uso
corrente e 'adattamento alle specifiche esigenze
operative. Eppure, il loro contributo, spesso riso-
lutivo per il cantiere, fu trascurato dalla trattati-
stica architettonica e questo nonostante I'impor-

tanza dei ponteggi fosse nota anche ai sostenito-
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1i della componente intellettuale della professio-
ne edile. . possibile trovare rapsodici accenni al-
la costruzione di impalcature per pittori e stuc-
catori in alcuni compendi dedicati alle tecniche
artistiche, quali il Perspectiva Pictorum et Archi-
tectorum del gesuita Andrea Pozzo (1642-1709),
pubblicato a Roma nel 1693, EI Museo Pictorico
del pittore spagnolo Antonio Palomino de Castro
y Velasco (1655-1726)" e I'’Abecedario pittori-
co dell’abate Antonio Pellegrino Orlandi (1660-
1727)%. Queste opere si inseriscono tra i com-
pendi riccamente illustrati, fioriti durante il XVI
e il XVII secolo, ma destinati a scomparire a ini-
zio Settecento per un mutato atteggiamento nei
confronti della tecnologia. Analogamente, spo-
radici riconoscimenti sono tributati ad acroba-
tiche invenzioni di centine per volte e cupole!®.
La descrizione di ponteggi e impalcati di servizio
ordinari compare invece di rado, finanche nel-
la contabilita dei lavori, ove la loro realizzazio-
ne risulta inclusa nell'importo complessivo delle
opere di muro. Esistono pero alcune eccezioni,
quali misure e stime pit accurate e puntuali, rife-
rite a opere di grande prestigio o di carattere stra-
ordinario. Tra le altre, I'esecuzione del celeberri-
mo Trionfo della Divina Provvidenza nel salone
grande di palazzo Barberini alle Quattro Fonta-
ne, trala fine del 1632 e il 1639, fu senz’altro im-
presa eclatante, per le dimensioni eccezionali, le
tecniche impiegate, il suggestivo intreccio di te-
mi narrativi e la superba invenzione figurativa.
Se molto ¢ stato scritto su quest'opera celeberri-
ma di Pietro da Cortona (1596-1669)", la misura
e stima “del Ponte per li Pittori sotto la volta del
salone Grande per depingerla fatto fare dall’'Em.
mo Sig. Card. Barberini et fatto da mastro Ce-
sare Bartolomei falegname a tutta sua robba et
fattura eccettuato n. 433 tavole di castagno che

sono di sua KEm.za”1%, saldata dal principe Tad-

deo Barberini (1603-1647) il 6 luglio 1632 e sot-
toscritta dall’architetto Bartolomeo Breccioli (se-

conda metd XVI sec — post 1637)", testimonia

12N. CAvVALIERI SAN BERTOLO, Istituzioni di architettura stati-
ca e idraulica, Mantova 1869, I1, pp. 61, 69-71.

1 Un’eccezione ¢ rappresentata da A. CAPRA, La nuova archi-
tettura famigliare, Bologna 1678, pp. 278-279, nel quale ¢ illu-
strato un ponteggio di servizio di impiego comune.

" A. PaLomINO DE CASTRO Y VELASCO, El museo pictorico, y
escala optica, Madrid 1795.

15 P.A. OrLANDI, Abecedario pittorico del M. R. P. Pellegrino
Antonio Orlandi, bolognese, contenente le notizie de’ professori
di pittura, scoltura, ed architettura, Venezia 1753.

10S.M. HoLzeR, Nicola Cavalieri San-Bertolo und sein Inge-
nieur-Handbuch von 1826, in Alltag und Verdnderung: Prakti-
ken des Bauens und Konstruierens, tagungsband (Innsbruck,
23.-25. April 2015), herausgegeben von Gesellschaft fiir Bau-
technikgeschichte, Dresden 2017, pp. 221-232; Ip., Modele et
transformation. Trois dessins du XVIII siecle et leur fortune au
travers de traités européens de charpenterie (1714-1859), in Les
temps de la construction: processus, acteurs, matériaux, actes
du congres (Lyon, 29-31 janvier 2014), éd. L. Baridon, F.
Fleury, A. Mastrorilli, R. Mouterde, N. Reveyron, Paris 2016,
pp. 121-130.

7 A. Lo Bianco, La volta di Pietro da Cortona, Roma 2004;
Eap., Pietro da Cortona e gli anni della volta Barberini, in
[ Barberini ¢ la cultura europea del Seicento, atti del convegno
(Roma, 7-11 dicembre 2004), a cura di L. Mochi Onori, S.
Schiitze, F. Solinas, Roma 2008, pp. 213-220.

18 BAV, Archivio Barberini, Giust. II, 7, ff. 631r-632r. Devo un
sentito ringraziamento a Marco Buonocore, Luigi Caccia-
glia e Isabella Aurora della Biblioteca Apostolica Vaticana per
aver reso possibile la consultazione del fondo Giustificazioni
IT dell’Archivio Barberini in Vaticano, oggetto di un mio stu-
dio sulla committenza architettonica dei principi feudatari di
Palestrina tra 1630 ¢ 1750, ora in corso di stampa.

M. Tarurt, A.M. CorBo, Breccioli (famiglia), in Dizionario
Biografico degli Italiani, XIV, Roma 1972, p. 93. L'attivita di
Breccioli come misuratore della Fabbrica di San Pietro & do-
cumentata in O. PoLrax, D. Frey, Die Kunsttdtigkeit unter
Urban VIII, Wien 1931, 11, ad indicem.
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'D. D1 MArz10, La Sala Clementina in Vaticano. Procedi-
mento per la costruzione diretta della prospettiva su superfici
curve: ipotesi teorica e verifica sperimentale, in La costruzione
dell’architettura illusoria, a cura di R. Migliari, Roma 1999,
pp- 171-173.

I BAV, Archivio Barberini, Giust. 11, 7, ff. 631r-632r. 11 docu-
mento barberiniano, finora non noto, fornisce una descrizio-
ne analoga a ASR, Notai del Tribunale A. C., Istromenti, No-
taio Domenicus Fonthia, vol. 3175, f. 1009r, citato in O. VERr-
1, I voltone di Pietro da Cortona in Palazzo Barberini: le fon-
ti documentarie, “Quaderni di Palazzo Venezia”, 1983, 2, pp.
91-98. Sull'argomento anche B. Zanaropr, I voltone di Pietro
da Cortona in Palazzo Barberini: il restauro e le tecniche di ese-
cuzione originali, “Quaderni di Palazzo Venezia”, 1983, 2, pp.
11-52; J.B. Scort, The Art of the Painter’s Scaffold. Pietro da
Cortona in the Barberini Salone, “T’he Burlington Magazi-
ne”, 135,1993, pp. 327-337.

22 G. BriGANTI, Pietro da Cortona o della pittura barocca, Fi-
renze 1962, p. 198.

#'Tra gli altri, M. ViLLAN, Strategie papali nell'eta di Alessan-
dro VII: il “restauro” barocco della tribuna di San Giovanni in
Laterano, “Palladio”, 11, 1998(1999), 22, pp. 39-60; A. Bor-
GOMAINERIO, I contributo di Bernini nel restauro del battistero
lateranense, in Porre un limite all'infinito errore. Studi di storia
dell'architettura dedicati a Christof Thoenes, a cura di A. Bro-
dini, G. Curcio, Roma 2012, pp. 159-168.

# A. Roca DE Awmicrs, Rinnovare le basiliche romane, prima
e dopo San Giovanni in Laterano, in Alla moderna. Antiche
chiese e rinnovamenti barocchi: una prospettiva europea, a cu-
radild., C. Varagnoli, Roma 2015, pp. 45-68.
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la complessita esecutiva del grandioso impalca-
to, che ne giustifica la computazione scorpora-
ta, esplicitando la singolarita dell’invenzione ti-
pologica di un apparato modellato sulla duplice
altezza del salone. Il ponteggio, costato ben 223
scudi, era costituito da un “ponte grande”- mu-
nito di tavolato di servizio, fissato alla quota d'im-
posta della cornice e stabilizzato da due catene
in ferro e staffe — e un “sopraponte” per 'acces-
so alle quote piu elevate e una struttura di soste-
gno alle scale di servizio®. Il complesso dispositi-
vo assemblava oltre 750 tavole di castagno “refi-
late con la pialla”, 90 carrarecci, diversi arcarec-
ci, saettoni, tavoloni, 110 “pezzi de legno grossi”
e gattelloni innestati e legati tra loro con zeppe di
legno, legature di corde e perfino con “una cate-
na di ferro alta palmi 17 [3,8 m circa] messa per
mantenimento della corda”. Sul ponteggio furo-
no montati sei cavalletti “fatti per li pittori per fa-
re li sopra ponti di travicelli di castagno con suoi
piedi sotto simili e tavole a traverso, |[...] 3 casset-
te per tenere li color, [...] 3 cassette di albuccio
per servirsene per sotto piede [...], una porticel-
la che entra in detto Ponte e una scaletta che sa-
le in detto ponte di castagno fatta alla fratesca e
foderata sotto et con soi parapetti”?!. La dettaglia-
ta misura & prova dell'inusuale complessita del
dispositivo, nonché del suo costo consistente, e
conferma la consuetudine alla definizione pun-
tuale di apparati che esulano dalla pratica ordi-

naria®.

Ponteggi per la manutenzione dell’architettu-
ra: I'extra-ordinario laboratorio della Fabbrica
di San Pietro in Vaticano e il contributo di Ni-
cola Zabaglia

Nonostante simili eccezioni, le specifiche co-
struttive di ponteggi e impalcati di servizio ri-
masero comunque episodiche, se non del tutto
estranee, alla letteratura tecnica. Eppure, nuo-
ve peculiari necessita si imposero nei cantieri

romani di meta XVI secolo, obbligando in pro-

spettiva ad un aggiornamento dei temi illustra-
ti dalla trattatistica. Tali urgenze riguardarono in
particolare la pratica della manutenzione, nuo-
va finanche alla codifica teorica dell’architettu-
ra. Le occorrenze della conservazione, divenu-
te improrogabili, indirizzarono utilmente la di-
vulgazione del prezioso sapere operativo di mu-
ratori e carpentieri, contribuendo alla nobilita-
zione e alla diffusione della loro arte. Eppure, la
maggior parte degli studi editi risulta ancora in-
centrata sugli aspetti progettuali dei “restauri” di
XVII e XVIII secolo, dei quali sono stati opportu-
namente messe in luce finalita e prospettive con-
cettuali. Queste ultime, connotate da un carat-
tere innovativo, piuttosto che conservativo, ¢ in-
formate al rapporto tra progetto, continuita e tra-
sformazione, si tradussero di fatto in un processo
di continua renovatio, nel quale la questione del-
la legittimita del “nuovo” rispetto al “vecchio”,
della conciliabilita tra linguaggio contempora-
neo, preesistenze urbane e architettoniche fu in-
terpretata in modo tutt’altro che univoco. Val-
gano per tutti gli interventi di completamento e
rinnovamento eseguiti nelle basiliche papali di
San Pietro in Vaticano e San Giovanni in Latera-
no e chiaramente informati da opposti significa-
ti. Se, infatti, i necessari requisiti di magnificenza
e autorita sottesi al completamento della basili-
ca Vaticana si materializzarono nella monumen-
tale addizione maderniana, nella basilica late-
ranense prevalse I'istanza conservativa, pitt ade-
rente ai principi del “restauro” e simbolicamen-
te connotata dal mantenimento dell’antico im-
pianto costantiniano®. Pitt in generale, a Roma,
gli indirizzi d'intervento seguiti per quasi due se-
coli furono additati dal cardinale Cesare Baronio
(1538-1607) e risultano sostanzialmente orienta-
ti al rispetto degli impianti delle antiche chiese e
alla conservazione della loro materia, pur nelle
diverse variabili interpretative**. Successivamen-
te alla distruzione della costantiniana basilica di

San Pietro, tali istanze trovarono in San Giovan-



ni in Laterano il terreno per nuove sperimenta-
zioni, giungendo alla matura formulazione bor-
rominiana e, nel primo Settecento, all'innovati-
vo esito della basilica di San Clemente, ove anti-
co e nuovo si confrontano liberamente e senza
prevaricazioni?.

Nella dibattuta interpretazione dei concetti di

conservazione e restauro®

, gli interventi sei e set-
tecenteschi si muovono dunque nell’ambito del
rifacimento, del completamento e della trasfor-
mazione, ma anche in un sottaciuto quanto dif-
fuso atteggiamento mimetico verso gli edifici del
passato che prelude all’istanza stilistica?”. Non
meno rare sono le opere di consolidamento, pri-
mo tra tutte, per complessita e significato, quello
della cupola di San Pietro in Vaticano, progetta-
to come noto da Giovanni Poleni e diretto da Lu-
igi Vanvitelli nel 1742%.

Piti in generale, a Roma, gli interventi di manu-
tenzione ordinaria e straordinaria seguirono la
naturale pratica del reintegro, mutuata dal re-
stauro scultoreo e diffusamente praticata nei
cantieri barocchi®. Risarciture e integrazioni di
decorazioni a stucco, indorature, modanature,
cornici, cassettoni e motivi figurati, cosi come
il reintegro di lesioni, fessure e giunti murari co-
stituirono la comune pratica del “restauro” sei e
settecentesco, al pari della fisiologica sostituzio-
ne di elementi e ornati corrotti con copie iden-
tiche per forma e materia, eppure mai interpre-
tate come “falso”. Lesecuzione materiale di tali
interventi richiese la predisposizione di adegua-
te impalcature provvisionali, sospese o da terra,
opportunamente modellate sulle geometrie e le
quote degli spazi d'intervento, soffitti, volte e cu-
pole.

Nella Fabbrica di San Pietro, che per prima do-
vette confrontarsi con il tema della “conservazio-
ne”, l'efficienza conseguita nell’organizzazione
della manodopera e nella pratica esecutiva fu
utilmente riconvertita all’'ottimizzazione proget-

tuale, strutturale e funzionale di apparati prov-
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visionali necessari alle opere di manutenzione,
mentre rimasero immutate le tecniche esecuti-
ve e le procedure d’'intervento. Se i momenti to-
pici dell’edificazione della basilica Vaticana era-
no coincisi con le tappe risolutive del perfezio-
namento dell’arte edificatoria, con la conclusio-
ne dei lavori e 'avvio dell'imponente program-
ma di decorazione musiva si affermd inderoga-
bile la necessita di definire procedure, tecniche
e impalcature di servizio per interventi di conso-
lidamento, manutenzione ordinaria e, pit occa-
sionalmente, di “restauro”. Questi obbligarono
all'ideazione di nuovi apparati, adatti alle singo-
lari specificita del sedime basilicale, ma al con-
tempo sufficientemente versatili da poter essere
utilmente impiegati anche in altri contesti. Gli
obbligati vincoli posti al montaggio e alla ma-
novra di ponteggi, interni ed esterni, comporta-
rono notevoli sfide costruttive: il prezioso inva-
so architettonico della basilica Vaticana impose
severe restrizioni alla progettazione e alla fun-
zionalitd degli impalcati per la manutenzione,
oltre all’obbligo di predisporre operazioni di as-
semblaggio e smontaggio non interferenti con le
funzioni liturgiche.

Avviati gia dalla fine del XVII secolo, gli inter-
venti di manutenzione comportarono la predi-
sposizione di impalcati di servizio adeguati alle
quote ¢ all’articolato spazio petrino. Questi fu-
rono concepiti come impalcati sospesi € mobi-
1i, assemblati con robuste orditure lignee, salda-
ti da staffature metalliche e legature di funi cali-
brate sullo sforzo esercitato dagli argani addetti
alla loro movimentazione. Per le oggettive diffi-
colta spaziali e le inderogabili necessita funzio-
nali della basilica, valenti carpentieri dovettero
ingegnarsi sia per ottimizzare struttura e funzio-
nalitd di ponteggi gia in uso, sia per concepirne
di nuovi nel pieno rispetto dei richiesti requisiti
di economia, sicurezza e reversibilita. A tali im-
prorogabili esigenze rispose I'inventiva intuizio-

ne di un incolto “mastro pontiere”, Nicola Za-

2 C. VARAGNOLI, La ‘riduzione alla moderna’ delle basiliche:
Roma 1700-1750, in Saggi in onore di Renato Bonelli, a cura
di C. Bozzoni, G. Carbonara, G. Villetti, “Ouaderni dell'Isti-
tuto di Storia dell’Architettura”, 15-20, 1992, 2

0 L/accezione contemporanea del termine “rest
ca I'adozione di aggettivazioni liminari alla reale natura del-
la pratica del “recupero” di XVI e XVIII secolo. Questa risul-
ta piuttosto sostanziata da interventi oggi identificabili come
manutenzione (ordinaria o straordinaria), ripristino e conso-
lidamento.

77V. Russo, Architettura nelle preesistenze tra Controriforma
e Barocco. “Istruzioni”, progetti e cantieri nei contesti di Na-
poli e Roma, in Verso una storia del restauro: dall’eta classi-
ca al primo Ottocento, a cura di S. Casiello, Firenze 2008, pp.
139-205.

% Tra i molti contributi sull’argomento, per l'attinenza con
1temi qui trattati si rimanda a G. D MARTINO, Aspetti della
cultura del restauro nel secondo Settecento nell'opera di Luigi
Vanvitelli, in Verso una storia del restauro... cit., pp. 237-246;
N. MarconTt, Technicians and Master Builders for Restoration
of the Dome of St. Peter’s in Vatican in the 18th Century: The
Contribution of Nicola Zabaglia (1664-1750), in Proceedings
of the Third International Congress on Construction History
(Cottbus, 20-24 May 2009), edited by W. Lorenz, V. Wetzk,
Cottbus 2009, 11, pp. 991-1000.

¥ G. MARTELLOTTL, Tecniche e metodologie dei restauri del
XVI e XVII secolo, in Rilievi storici Capitolini. Il restauro dei
pannelli di Adriano e Marco Aurelio nel palazzo dei Conser-
vatori, a cura di E.. La Rocca, Roma 1986, pp. 61-67. N. Mar-
cont, Cantiere, tecniche e operatori della costruzione e del re-
stauro nella Roma settecentesca, in Il cantiere storico. Organiz-
zazione, mestieri, tecniche costruttive, a cura di M. Volpiano,
“Quaderni del Progetto Mestieri Reali”, 2012, pp. 72-93.

' N. MaRcoNI, Procedure e tecnologie per il restauro tra XVIII
e XIX secolo: il contributo della Fabbrica di San Pietro in Va-
ticano, in AID Monuments. Conoscere, Progettare, ricostruire.
Galeazzo Alessi architetto ingegnere, atti convegno (Perugia,
24-26 maggio 2012), a cura di C. Conforti, V. Gusella, Roma
2013, pp. 473-486.
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Fig. 2 Castelli e Ponti di Maestro Niccola Zabaglia. ..
cit., tav. XXVIII. Esempio di ponte “comodo e sicuro
[...]. Puo servire di esempio e di regola per farne dei
consimili”.

*IR. Sansa, Loro verde. I boschi nello Stato Pontificio tra XVIII
e XIX secolo, Bologna 2003; F. D1osoNo, Il legno. Produzione
e commercio, Roma 2008.
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baglia (1667-1750), il quale rivoluzionod compo-
sizione e struttura di impalcati provvisionali an-
che complessi, perfezionandone criteri e moda-
lita di assemblaggio. Cid consenti un notevole
risparmio di materiale, particolarmente prezio-
so in un’epoca in cui taglio e commercio del le-
gname da lavoro furono oggetto di rigida regola-
mentazione da parte dell’autorita pontificia, ine-
vitabilmente coincidente con un deciso incre-
mento dei prezzi®. Grazie ai ponteggi ideati da
Zabaglia, trasportabili, smontabili e riutilizzabi-
1i, la Fabbrica fu in grado di contrarre sensibil-
mente costi e tempi di esecuzione, nella pit as-
soluta garanzia del buon esito delle opere e del-

la sicurezza degli operai. Pertanto, nell’autore-
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vole contesto petriano, la questione del restau-
ro dell’architettura, ancora libera da sovrastruttu-
re critico-concettuali e da sempre diffusamente
praticata come ripristino di elementi deteriora-
ti, si impose non tanto in relazione alle proce-
dure esecutive, rimaste sostanzialmente immu-
tate, quanto piuttosto in merito alla definizione
di idonee tipologie di dispositivi provvisionali. Si
apriva cosi un nuovo ambito di sperimentazione
per la tecnologia edilizia vaticana, informata da
sostanziale empirismo e sviluppatasi in un con-
testo unico e vincolante. Dalla fine del Seicen-
to e fino a tutto il XIX secolo, soprastanti e car-
pentieri sanpietrini furono gli ingegnosi protago-

nisti del rapidissimo sviluppo di un settore vitale



per la pratica edilizia, nato orfano dell’eredita dei
grandi teorici, ma costretto ad ingegnarsi per ri-
spondere, presto e bene, a questioni di priorita-
ria urgenza. Le soluzioni elaborate sul campo ¢
gradualmente perfezionate furono codificate so-
lo in un secondo momento in una nuova bran-
ca della teoria dell’architettura, presto tradotta in
manualistica e diffusa dalla letteratura speciali-
stica d’oltralpe.

Riguardo agli apparati provvisionali destinati al-
la manutenzione, dunque, la frattura fra cultura
speculativa e cultura operativa registrd in questo
periodo connotazioni e sviluppi opposti a quelli
relativi al cantiere di costruzione. In tale specifi-
co ambito, la pratica operativa anticipd e infor-
mo la codifica teorica; in linea con la coeva ricer-
ca epistemologica, essa divenne strumento utile
a diffondere soluzioni e invenzioni tecniche eff-
caci e virtuose, replicabili e sicure. Nella impro-
rogabile necessita di un salto qualitativo del rap-
porto tra scrittura e pratica di cantiere, la scelta
di affidare alla stampa un saper fare ancora so-
stanzialmente sperimentale si tradusse in alcune
eclatanti iniziative editoriali promosse dall’auto-
ritd papale. La progettazione di impalcature di
servizio, fisse o mobili, divenuta centrale nell’at-
tivita edilizia vaticana di inizio XVIII secolo, fu
celebrata dalla pubblicazione nel 1743 del volu-
me Castelli e Ponti di maestro Nicola Zabaglia,
che compendia I'opera straordinaria di un umi-
le carpentiere®? (fig. 1). Il volume & strutturato
con formula editoriale analoga al celebre Tem-
plum Vaticanum di Carlo Fontana (1694), rispet-
to al quale, perd, rivendica una maggior consi-
derazione del ruolo dei “meccanici” nell’ambi-
to della costruzione. Non a caso, i due compen-
di esplicitano I'atavico conflitto tra esperienza
pratica e conoscenza teorica, intrinseco all’arte
edificatoria. Il contributo di Zabaglia e le ragio-
ni che sottesero all'impresa editoriale di Castelli
e Ponti vanno pertanto contestualizzati nella re-

alta dell'industria edilizia romana di inizio Set-
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tecento, erede della tradizione costruttiva anti-
ca, perfezionata nei grandi cantieri rinascimen-
tali e barocchi e interpretata nell’ambito del fe-
condo laboratorio petrino. L'attivita di Zabaglia
si svolse nei primi cinquanta anni del XVIII se-
colo, epoca in cui, mentre si andavano definen-
do le specifiche competenze tecniche dei ruoli
artigianali dell’edilizia, trasmissione orale del sa-
pere tecnico e supremazia dell’esperienza prati-
ca furono messe in crisi dall'incalzante progres-
so della scienza e dalle sue applicazioni al can-
tiere edile. In tale contesto, le invenzioni di Za-
baglia e dei suoi successori rappresentarono un
autorevole modello di coesione tra teoria archi-
tettonica, pratica esecutiva € meccanica applica-
ta. Se nel Seicento era definito “ingegnere” co-
lui che sapeva professare ars e techné con abili-
ta e perspicacia intellettuale, nel secolo succes-
sivo, tale appellativo fu tributato anche all'illette-
rato mastro Zabaglia, a riconoscimento della sua
non comune abilita professionale; la conoscen-
za ¢ l'intuitivo controllo del “contrasto e dell’e-
quilibrio delle forze” gli consentirono di ideare
e perfezionare ponteggi da terra o sospesi, fissi 0
mobili, economici, solidi, sicuri e adatti tanto a
opere di manutenzione ordinaria, quanto stra-
ordinaria. Tra le sue invenzioni figurano i pon-
teggi utilizzati per il ripristino degli stucchi del-
la volta del portico di San Pietro (tav. XXI) e per
la manutenzione delle cupole minori e dei pen-
nacchi della cupola grande. Non meno interes-
santi, dal punto di vista costruttivo e funzionale,
sono 1 dispositivi costruiti per la volta della nava-
ta principale (tav. XXV) e le piattaforme multili-
vello denominate “Ponti Reali” (tav. XXIX -VIII)
(fig. 2). Da segnalare anche i ponteggi realizzati
per la manutenzione dell'imponente baldacchi-
no berniniano (tav. XXXIV) e la gru mobile per-
fezionata per I'installazione di 50 statue di traver-
tino, alte circa 3 metri, sulle ali rettilinee di piaz-
za San Pietro®. Zabaglia fu anche l'ideatore de-

gli impalcati provvisionali necessari all'interven-

Fig. 3 “Disegni fatti da Francesco Antonio Rostagni
per lopera che dee stamparsi di Maestro Zabaglia”
(Citta del Vaticano, Fabbrica di San Pietro, Archivio
Storico, AFSP, arm. 43, D, 83, Liste Mestrue 1742,
c. 157; foto FSP).

32 Castelli e Ponti di Maestro Niccola Zabaglia. .. cit.
33 v, tav. VIL.
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Fig. 4 Dr: LA HIrE, Lart de charpenterie de

Mathurin Jousse... cit. Frontespizio e p. 3.

3 MARCONT, Technicians and Master Builders. .. cit.; P. Du-
BOURG GLATIGNY, L'architecture morte ou vive. Les infortunes
de la coupole de Saint- Pierre de Rome au XVIII¢ siecle, Rome
2017.

3 MARCONT, Castelli e Ponti. .. cit.

Trail 1741 e il 1742 altri importanti artisti furono incarica-
ti dell’esecuzione dei complessivi 54 rami delle tavole: Fran-
cesco Antonio Rostagni, Frangois Philotheé Duflois, Nicola
Gutierrez, Giuseppe Vasi, Paolo Pilaja, Francesco Mazzoni,
Martin Schedel, Angelo Guiducci e Miguel de Sorel. 11 fron-
tespizio con il ritratto di Zabaglia fu eseguito da Pier Leone
Ghezzi e inciso da Girolamo Rossi.

" M. JOUSSE, Le theatre de I'art de la charpenterie. .. , La F1é-
che 1627; G.Pu. bt La HIrE, L'art de charpenterie de Mathu-
rin Jousse, corrigé G augmenté de ce qu’il y a de plus curieux
dans cet art, & des machines les plus nécessaires a un charpen-

tier par Mr D.L.H., Paris 1702.
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to di consolidamento della cupola grande, ese-
guito con la supervisione di Giovanni Poleni e
Luigi Vanvitelli dal 17433

Nel complesso, i dispositivi progettati da Zaba-
glia condividono I'attenzione alla conservazione
delle superfici murarie, alla sicurezza dei lavora-
tori e al riutilizzo dei materiali. Essi costituirono
un esempio di efficacia e notevole progresso ri-
spetto alle macchine e ai ponteggi di uso corren-
te nel cantiere edile, che valsero I'impiego sen-
za soluzione di continuita fino alla prima meta
del XX secolo, quando furono sostituiti dai mo-
derni ponteggi metallici. La Fabbrica di San Pie-
tro, per non perderne memoria, garantirne la tra-
smissione a future generazioni di artieri e ribadi-
re la propria supremazia tecnica, promosse una
monumentale impresa editoriale utile a fissare le
invenzioni di Zabaglia in un’opera ispirata ai co-
evi manuali tecnici francesi e tedeschi, ma esem-
plata sull’autorevole trattatistica rinascimenta-
le, richiamata anche nell’adozione del testo in
latino®. I trattati d’oltralpe, soprattutto france-
si, considerati vettori autorevoli di informazio-
ni tecniche, furono di ispirazione agli esperti pe-
triani nella definizione della struttura editoriale
di Castelli e Ponti, pur nella differente formula-
zione dei testi, qui stringati e ridotti a didascalie.
Laeditio princeps data all’agosto 1743 e si deve
all'iniziativa dell’erudito senese Ludovico Ser-
gardi, allora economo della Fabbrica, e di Lelio

Cosatti, matematico di valore e “intendente” di

meccanica, al quale fu affidata la redazione dei
testi, probabilmente coadiuvato dall’architetto
e soprastante Antonio Valeri. L'idea di illustra-
re graficamente i congegni ideati da mastro Za-
baglia risale al primo decennio del XVIII secolo,
ma la lavorazione venne differita al 1720, quan-
do Sergardi e Cosatti commissionarono a Baldas-
sarre Gambuceciari la realizzazione di 12 rami
“mezzani” e 4 grandi, eseguiti in collaborazione
con l'architetto e incisore Filippo Vasconi (1687-
1730), autore anche delle tavole aggiunte all’e-
dizione settecentesca del Manuale di Architettu-
ra di Giovanni Branca, curata da Paolo Giunchi
(1722)% (fig. 3). Il compendio & organizzato in
tre sezioni. Nella prima sono illustrati strumenti,
sistemi di giunzione e annodatura dei canapi, ma
anche macchine e attrezzature a uso di murato-
ri e falegnami (tavv. [-XXVII). La precisione con la
quale sono rappresentati gli strumenti ne espli-
cita I'appartenenza al tradizionale corredo da la-
voro di muratori, scalpellini e falegnami, mentre
l'ordine di rappresentazione segue il criterio del-
la diffusione d'impiego. La composizione grafica
e la selezione mirata delle attrezzature raffigura-
te (tav. I) rimandano ad alcuni compendi france-
sidel secolo precedente, quali L'art de charpente-
rie di Mathurin Jousse (1575-1645), nuovamen-
te pubblicato a Parigi nel 1702% (fig. 4), come ad
altri manuali di carpenteria pubblicati in Francia
tra XVII e XVIII secolo. La seconda sezione di

Castelli e Ponti & invece interamente dedicata ai
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ponteggi progettati da Zabaglia per interventi di
manutenzione (tavv. XVIII-XXXVI). A sua volta,
essa & organizzata in due parti chiaramente di-
stinte: la prima illustra i ponteggi necessari a pit-
tori, stuccatori e mosaicisti, oltre che a muratori,
falegnami e scalpellini (tavv. XVIII-XXX), men-
tre la seconda parte raduna apparati provvisiona-
li di varia tipologia per interventi anche al di fuo-
ri del Vaticano (tavv. XXXI-XXXVI). Le due se-
zioni risultano organicamente strutturate in un
crescendo di complessita costruttiva e funziona-
le, nella quale si distinguono utilmente ponteg-
gi da terra e ponti sospesi. Alla rigorosa struttu-
ra editoriale non corrisponde perd 'immediata
comprensione dei dispositivi raffigurati. La let-
tura delle stringate didascalie va infatti necessa-
riamente integrata a un’osservazione attenta del-
le dettagliatissime informazioni grafiche, estese
ai materiali costituenti, alle misure e al peso dei
singoli componenti. La terza ed ultima sezione
del volume ripropone la corretta sequenza del-
le tavole illustranti il trasporto dell’obelisco Vati-
cano (tavv. XXXVII-LIV), nota dal celebre com-
pendio di Domenico Fontana del 1590%, ma di-
sattesa per un preciso intento programmatico
nel Templum Vaticanum di Carlo Fontana del
1694*. Chiude il volume un’incisione del pon-
teggio costruito da Tommaso Albertini, che sara
soprastante della Fabbrica di San Pietro dal 1773
al 1787, in sostituzione di un analogo dispositi-

vo precedentemente realizzato da Zabaglia per il

{ Pelle Rii Eabbrice.

restauro della volta della navata della basilica Va-
ticana, preludio di ulteriori sviluppi ad opera di
altri artieri sanpietrini (fig. 5).

Il perfezionamento dei ponteggi per il restau-
ro tra cultura del saper fare e inedite necessi-
ta formative

Nonostante Zabaglia non fosse mai stato a capo
di una “scuola”, come erroneamente afferma-
to da Filippo Maria Renazzi (1745-1808) nel-
la nota biografica allegata alla seconda edizione
di Castelli e Ponti, per i valenti suoi collaborato-
11, apprezzati carpentieri sanpietrini, 'esempio e
I'insegnamento impartito sul campo da mastro
Nicola costituirono una formidabile esperien-
za formativa, a sua volta garanzia di competenze
affidabili e utili alla trasmissione del sapere ope-
rativo. In particolare, Giovanni Corsini, Angelo
Paraccini e Tommaso Albertini contribuirono at-
tivamente al perfezionamento della tecnologia
edilizia, tanto che alcuni ponteggi di loro inven-
zione furono aggiunti alla seconda edizione dei
Castelli e Ponti e da qui successivamente ripro-
posti in diversi trattati di carpenteria europei. Tra
gli altri, Albertini fu anche 'autore dei ponteg-
gi usati per il restauro della cupola della cappel-
la Gregoriana, della “cupola grande” e, come so-
pra anticipato, della volta della navata. Quest'ul-
tima fu risarcita negli ornati e nel modellato del
cassettonato grazie all’allestimento di un pode-

roso impalcato, versione perfezionata di quello

Fig. 5 Castelli e Ponti di Maestro Niccola Zabaglia. ..
cit., tav. LV. Ponte inventato da Tommaso Albertini
per il restauro della volta grande della Basilica di San
Pietro in Vaticano.

3 D. Fontana, Della Trasportatione dell’Obelisco Vaticano,
Roma 1590.

¥ 11 Tempio Vaticano 1694: Carlo Fontana, a cura di G. Cur-
cio, Milano 2003, pp. CLXX-CLXXXVII.
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Fig. 6 Castelli e Ponti di Maestro Niccola
Zabaglia... cit., tav. XIII, a confonto con Masl, Teoria
e pratica di architettura civile. .. cit., tav. IV.

* Castelli e Ponti di Maestro Niccola Zabaglia... cit. (ed.
1824), tavv. LV, LVI, LVIL

1 1vi, tav. LVIIL

2 F. PIRANESI, Seconda parte de’ tempj antichi che contiene il
celebre Panteon, Parigi 1836, tav. XXIX. Giovanni Corsini fu
chiamato a Lisbona “per metter in opra i gran quadri in mo-
saico, cola da Roma trasmessi”. Juan Bordes ha recentemen-
te rinvenuto un manoscritto di Corsini (1747-1753), intitolato
Miscellanea di Architettura, nella quale ¢ inclusa una “Guida
meravigliosa del Pratica Manuale da osservarsi nella solleva-
zione di qual singola Machina per manegiarla con pit facili-
ta e sicurezza”, dalla quale trapela I'esperienza maturata nel
cantiere petrino al fianco di Zabaglia (J. Borpes, Un Colofén
inédito: Giovanni Corsini, in Castelli e Ponti. N. Zabaglia, por

J. Bordes, Madrid 2005, pp. 28-30).
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in precedenza realizzato da Zabaglia®. Qualche
anno piu tardi, lo stesso dispositivo fu ulterior-
mente raffinato nei componenti e nella mano-
vrabilita da Pietro Albertini, figlio di Tommaso, e
fissato nella bella incisione di Giacomo Sanger-
mano (att. 1743-1773)*. Altrettanto documenta-
ta & lattivita di Angelo Paraccini, impegnato in
importanti lavori diretti dagli architetti Giusep-
pe Piermarini e Giuseppe Valadier, e di Giovan-
ni Corsini, detto il Campanarino, chiamato nel
1756 con Tommaso Albertini ad assistere i Fab-

bricieri del Campidoglio nell’esecuzione del

ponteggio per il restauro della cupola del Pan-

theon®. Eppure, negli anni di governo francese
(1798-1799; 1808-1812), autorita e tradizione se-
colare della Chiesa di Roma entrarono in crisi e
il primato tecnico della Fabbrica di San Pietro fu
messo a rischio dall'inderogabile esigenza di un
sostanziale rinnovamento dell’istruzione profes-
sionale indotto dalla rivoluzione scientifica. Tra
le innovazioni pit dirompenti figura 'imposizio-
ne di nuovi criteri di insegnamento per tutti i set-
tori della formazione, compresi quelli professio-

nali e artigianali, da riorganizzare sugli esempla-



ri modelli delle Scuole di Arti e Mestieri di Fran-
cia per avviare quell'indispensabile apertura al
progresso scientifico che la Chiesa non poteva
pitt rinviare. I 1817 fu un anno cruciale per le
istituzioni deputate alla formazione dei tecnici
dell'edilizia romana: se la Scuola degli Ingegne-
ri Pontifici provvide alle conoscenze necessarie
all’esercizio della professione dell'ingegneria ci-
vile, lo Studio Pontificio delle Arti, amministra-
to dalla Fabbrica di San Pietro, rispose alle esi-
genze formative di aspiranti carpentieri”’. Que-
sti vennero istruiti ai precetti teorici della geo-
metria, dell’ornato e della meccanica applica-
ti alla costruzione di armature, ponteggi ¢ mac-
chine da costruzione™. La Fabbrica tentd cosi di
arginare la dispersione del prezioso bagaglio di
esperienza accumulato nel corso della sua pluri-
secolare attivita e, con esso, di riconfermarsi cu-
stode privilegiata della tradizione edilizia roma-
na. Non fu dunque casuale la scelta di inserire
tra i compendi didattici dello Studio il trattato di
Girolamo Masi, Teoria e pratica di architettura
civile, pubblicato a Roma nel 1788 (con copia
di alcune tavole di Zabaglia)® (fig. 6), i testi dei
francesi Jean Baptiste Rondelet (1743-1829)% ¢
Jean Rodolphe Perronet (1708-1794)*, ma an-
che Castelli e Ponti, la cui riedizione fu concer-
tata fin dal 1809, “vista la necessita di fare una si-
mile nuova edizione stanti le continue ricerche
delli artisti”* e stante il suo riconosciuto ruolo di
persuasivo veicolo di adesione ad una tradizione

operativa ancora ineguagliata.

Esperienza, autorita, diffusione: dalla Fabbrica
di San Pietro ai trattati di carpenteria europei
Alla nuova edizione di Castelli e Ponti furono ag-
giunte alcune tavole, una Nota alla seconda edi-
zione ¢ le Notizie storiche della vita e delle opere
di maestro Niccola Zabaglia ingegnere [sic!] del-
la Reverenda Fabbrica di San Pietro, opera po-
stuma di Renazzi integrata da Filippo Luigi Gi-
gli (1756-1821). Rimase la versione latina del-
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le “spiegazioni”, seppur ormai considerata inu-
tile retaggio della trattatistica, come esplicitato
dalla riedizione del Manuale di Architettura di
Giovanni Branca®. La lavorazione fu avviata nel
1821; qualche anno prima, nel 1818, Giuseppe
Antonio Borgnis (1781-1863) aveva pubblicato a
Parigi il Traité complet de Mécanique appliquée
aux arts, con incluse tavole illustranti legature di
funi, strumenti da sollevamento e trasporto de-
gli obelischi, chiaramente mutuate dall’edizio-
ne settecentesca di Castelli e Ponti. La seconda
edizione di quest'ultimo, corredata da sette nuo-
ve tavole (tavv. LVI-LXII) incise da Sangermano
e raffiguranti i ponteggi ideati da Angelo Parrac-
cini, Pietro e Tommaso Albertini, usci nel 1824
per i tipi di Crispino Puccinelli®. Si distingue il
poderoso impalcato, sospeso ¢ scorrevole, usato
per la manutenzione e il parziale ripristino de-
gli stucchi della navata principale della basilica
di San Pietro e progettato da Pietro Albertini, in-
nalzato e montato nel novembre 1773 sulla cor-
nice d'imposta della volta a forza di sei argani®!
(fg. 7).

Grazie al diffuso interesse riscosso dai congegni
rappresentati e alla potenza evocativa del robo-
ante corpus grafico, la seconda edizione di Ca-
stelli e Ponti si affermd come autorevole riferi-
mento teorico-pratico di carpenteria ed ebbe for-
tuna critica superiore alla prima edizione. Que-
sta contava infatti misurate citazioni nella lette-
ratura estera, forse per il suo specifico riferimen-
to ai bisogni conservativi della basilica Vaticana.
Non ¢ menzionata, ad esempio, nel Traité théo-
rique et pratique de Uart de batir di Jean-Baptiste
Rondelet (prima ed. 1802-10), forse perché as-
sente anche in una delle principali fonti di Ron-
delet sulla carpenteria, vale a dire I'opera di Je-
an-Charles Krafft, Plans, coupes et élévations of
diverses productions de l'art de la charpente (Pa-
ris 1805). Pur essendo Krafft un abile carpentie-
re, oltre che architetto e incisore, non incluse

alcun riferimento alle tavole di Castelli e Ponti

# A. D1 SaNTE, “Non tutti, anzi rarissimi sono i Zabaglia”: lo
Studio Pontificio delle Arti nelle Scuole Cristiane presso San
Salvatore in Lauro, in Sapere e saper fare... cit., pp. 92-105;
EaD., Apprendere le arti applicate a Roma tra 700 e ‘S00. La
Scuola del Disegno e lo Studio Pontificio delle Arti a San Sal-
vatore in Lauro, “Rivista Lasalliana”, 2009, 2, pp. 297-308.

" Nella seconda meta dell'Ottocento, I'urgenza di formare ar-
tigiani per I'edilizia ¢ dichiarata dallo Statuto della Scuola di
Arti e Mestieri e della Scuola Professionale di Belle Arti Tecni-
che nell'ospizio di San Michele in Roma, pubblicato da Giaco-
mo Lovatelli nel 1875. Nella scuola era prevista una sezione
di arti meccaniche, che prevedeva un percorso formativo di
sei anni con obbligo di frequenza alle lezioni teoriche, com-
prensive di geometria applicata, disegno di modelli e di mac-
chine, e applicazioni pratiche. In seguito furono aggiunti altri
insegnamenti mutuati dalle Scuole di Arti e Mestieri di Fran-
cia, “le quali sono al certo le migliori di Europa, affinché se ne
possa fare il confronto”.

% Si confrontino le evidenti analogie tra Castelli e ponti di ma-
estro Niccola Zabaglia. .. cit., tav. X1l e G. Mast, Teoria e pra-
tica di architettura civile per istruzione della gioventu special-
mente romana, Roma 1788, tav. V.

#].B. RONDELET, Traité théorique et pratique de 'art de batir,
Paris 1802-17.

“7].R. PERRONET, Ocuvre, Paris 1783-1788.

% Archivio Storico Generale della Fabbrica di San Pietro in
Vaticano, Arm. 19, B, 6, n. 37.

Il testo latino fa meno onore [...] del volgare”, in G. Bran-
cA, Manuale di Architettura corretto a accresciuto, Roma
1783* lettera XXV.

0 Castelli e Ponti di Maestro Niccola Zabaglia... cit. (ed.
1824).

*I v, tav. LIX. 11 possente ponteggio copriva un intero settore
della volta e favoriva il ripristino degli ornati a stucco del cas-
settonato. |,'im|>;1|(“dl<), celebrato per economici icurezza
e rispetto delle superfici architettoniche, si colloca tra le pitt
geniali evoluzioni dei ponti mobili per la manutenzione.
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Fig. 7 Castelli e Ponti di Maestro Niccola Zabaglia. ..
cit. (ed. Roma 1824), tav. LIX. Ponteggio ideato

da Pietro Albertini per il restauro della volta della
navata della basilica Vaticana, 1773 (incisione G.
Sangermano).

2 M. Cicora, M. CeccareLLL, Giuseppe Antonio Borgnis
and Significance of His Handbooks on Representation and 'ler-
minology of Machines Systems, in New Advances in Mecha-
nisms, Transmissions and Applications, proceedings of the
conference (Bilbao, 2-4 October 2013), edited by V. Petuya,
C. Pinto, E.C. Lovasz, Berlin 2014, pp. 301-308.

*3 J.A. BoreNis, Traité complet de mécanique appliquée aux
arts: Mouvement des Fardeaux, Paris 1818, p. 221.

“vi, p. 324
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nemmeno nel suo Traité sur Lart de la charpente,
théorique et pratique (Paris 1819-22). Tale man-
canza ¢ ascrivibile al fatto che impalcati provvi-
sionali e macchine da sollevamento furono og-
getto specifico del suo Traité des échafaudages,
stampato postumo nel 1856.

"Tra le citazioni della prima edizione di Castelli
e Ponti, si distingue — nel gia menzionato Traité
complet de mécanique appliquée aux arts di Giu-
seppe Antonio Borgnis del 18182 —'acrobatica
rimozione dell’affresco del Domenichino e il
suo trasporto dalla basilica Vaticana a quella di

Santa Maria degli Angeli:

quando fu emesso I'ordine, la maggior parte degli
artisti considerava questo un compito impossibile;
tuttavia, cid non ha impedito al famoso Zabaglia di
accettare la sfida e di portarla a compimento con
pieno successo’.

Analoga ammirazione trapela dalla descrizione
dell'installazione delle statue di piazza San Pie-
tro**. Eppure, nessuna replica o traduzione gra-
fica di tali dispositivi compare nel compendio di
Borgnis. Al contrario, Giuseppe Valadier, pur ri-
mandando stringatamente e senza ulteriori com-
menti alle opere di Zabaglia e Fontana, non di-
sdegna di adottare la tavola IV di Castelli e Pon-



ti come modello per la sua tav. XVI dedicata alle

capriate, cosi come per la tav. XXXI sulla sostitu-
zione delle colonne™.

Pitt ampio consenso registro invece la seconda
edizione di Castelli e Ponti, certo dovuto a un
rinnovato interesse della scienza meccanica per
le audaci sperimentazioni petriane e per 'inno-
vativo riferimento alla pratica del restauro. Ep-
pure, le date di pubblicazione delle due edizio-
ni segnarono il tramonto del modello editoriale
adottato dalla prima letteratura tecnica per I'il-
lustrazione delle invenzioni tecnologiche e la

divulgazione della meccanica. L'approccio al-
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la tecnologia edilizia registro infatti un graduale
mutamento fin dal XVII secolo, indotto dal cre-
scente interesse per I'applicazione delle conqui-
ste scientifiche alla pratica operativa, particolar-
mente sentito in Francia. Tale trasformazione in-
vesti anche il settore della meccanica, interpre-
tata dal matematico Jakob Leupold (1674-1727)
nel suo Theatrum Machinarum, poderoso com-
pendio illustrato della tecnologia di inizio XVIII
secolo. Una piena integrazione di pratica esecu-
tiva, indagine teorica e sperimentazione tecnica
si ebbe solo con I'avvento dell’educazione poli-

tecnica, tra fine XVIII ¢ inizio XIX secolo, quan-

Vig. 8 PizzAGALLL, ALUISETTI, LArte pratica
del Carpentiere... cit., 11, tav. XXVIII.

%> G. VALADIER, Larchitettura pratica, Roma 1833, IV, p. 88
e tav. CCLXXII.
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Fig. 9 Emy, Traité de PArt du Charpentier... cit., tav. 127.
Ponteggio per il restauro della volta della navata di San
Pietro in Vaticano (da Castelli e Ponti di Maestro Niccola
Zabaglia... cit. (ed. Roma 1824), tav. LVIII).

*0 [ primi esempi della nuova letteratura tecnico-scientifi-
ca annoverano saggi di José Marfa Lanz (1764-1839), Augu-
stin de Bétancourt (1758-1824), Jean Nicolas Pierre Hachette
(1769-1834) e Gérard Joseph Christian (1778-1832).

" E.E. VioLLET LE Duc, Dictionnaire raisonné de I'architec-
ture frangaise du XI¢ au XVI¢siecle, Paris 1861, IV, ad vocem
échafaud.

*S CAVALIERI SAN BERTOLO, Istituzioni di architettura... cit.,
1L, p. 218; altri riferimenti alle opere di Zabaglia alle pp. 269,
292,296, 306, 316, 318.
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do la progettazione dei dispositivi meccanici tro-

vo solido fondamento nei principi scientifici®®.
Al contempo, la ruvida e immediata realta del
cantiere edile continud a praticare un’istintiva fi-
ducia nel saper fare e nell'antica regola dellarte,
decodificata e certificata da secoli di applicazio-
ni divenute modelli indiscussi di pratica architet-
tonica. Il rimando alla tradizione operativa rima-
se solidamente radicato nell'ombroso settore dei
dispositivi provvisionali, meno suggestivi di mac-
chine e impalcati da sollevamento, ma altrettan-
to indispensabili. Ne & consapevole, tra gli altri,
larchitetto francese Emmanuel Eugene Viollet-

le-Duc (1814-1879), per il quale

un’impalcatura ben progettata ¢ uno degli elemen-
ti del’arte della costruzione che mostra meglio I'in-
telligenza e la buona leadership di progetto. Si puo
giudicare la scienza del costruttore dal modo in cui
installa le impalcature. Piattaforme ben costruite
consentono di risparmiare tempo ¢, garantendo la
sicurezza dei lavoratori, consentono loro di lavora-

re con maggiore regolaritd, metodo e cura”.

In Italia 'edizione ottocentesca dell’'opera di Za-
baglia non risenti della pubblicazione dell’auto-

revole Architettura pratica di Giuseppe Valadier

(dal 1828), né delle coeve opere di Jean Bapti-
ste Rondelet e Nicola Cavalieri San Bertolo. Pro-
prio quest'ultimo, tra i pitt autorevoli esponenti
della cultura tecnico-scientifica dello Stato Pon-
tificio, a proposito delle invenzioni di Zabaglia

affermo che

servono tuttora di modello nella costruzione
dell’armature pensili, che occorrono di continuo
per gl'interni ed esterni ristauri del mirabile edifi-
cio di S. Pietro in Vaticano [...]. E non omettere-
mo d’inculcarne lo studio ai giovani ingegneri che
sono desiderosi d’addestrarsi nell’arte di disporre e
combinare utilmente il legname in queste difficili
occorrenze dellarte del fabbricare®.

Con il passare degli anni tale interesse non sem-
bro affievolirsi; al contrario, esso si diffuse oltre i
confini italiani, rafforzandosi in occasione degli
interventi di manutenzione periodicamente ese-
guiti nel sedime vaticano, nel Pantheon e in al-
tri prestigiosi edifici. Tali operazioni si tradusse-
1o in rinnovate occasioni di studio da parte di ar-
chitetti e ingegneri di tutta Furopa, tanto che al-
la fine del XIX secolo, mai caduta nell’oblio, I'o-
pera di Zabaglia rappresentava ancora l'indiscus-

so termine di confronto nella progettazione dei
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ponteggi. La fortuna di Castelli e Ponti si diffuse

al pari della propaganda cui fu funzionale; i ca-
polavori di Zabaglia assursero a emblema della
forza intramontabile della pratica empirica, mai
sottomessa agli sviluppi della scienza pitt avanza-
ta. La seconda edizione di Castelli e Ponti gua-
dagno diverse citazioni nella letteratura scienti-
fica, italiana ed europea: se ne trovano espliciti
rimandi nella Pratica del fabbricare di Carlo For-
menti (Milano 1893), in Particolari di costruzio-
ni murali e finimenti di fabbricati di Giuseppe
Musso e Giuseppe Copperi (Torino 1885-1887)
e anche nel piti tardo Manuale dell’Architetto di
Daniele Donghi (Torino 1906-1925).

REVOLVING ScAFFOLD,

OOME OF PANTHEGQM,

PLAN AT A.

Felice Pizzagalli e Giulio Aluisetti si avvalsero
delle incisioni di Castelli e Ponti per il corredo
grafico dell'ambizioso Dell’arte pratica del car-
pentiere, edito tra il 1827 e il 1835 (fig. 8). Qui,
se la maggior parte delle 30 tavole allegate al pri-
mo volume sono copie da Zabaglia mutuate da
Krafft, dodici tavole della seconda parte deriva-
no direttamente dall’edizione ottocentesca di
Castelli e Ponti. A discapito della qualita grafica,
le incisioni riprodotte da Pizzagalli e Aluisetti
furono spogliate degli utilissimi dettagli raffigu-
rati nell’originale e ridotte a mero contorno, sep-
pur copiate precisamente anche nelle dimen-

sioni”. Il compendio dei due architetti milanesi

Fig. 10 Krarrr, Traité des échafaudages. .. cit.,
tav. 32. Ponteggio scorrevole usato nella basilica
di San Pietro in Roma.

Fig. 11 Tarsuck, Enyclopaedia of Practical
Carpentry... cit., tav. 49. Ponteggio per il
restauro della cupola del Pantheon e della volta
della navata di San Pietro (ipotesi restitutiva
E.L. Tarbuck, incisione A.H. Payne).

¥ F. PrzzacaLLt, G. ALUISETTI, Larte pratica del carpentiere,
Milano 1827. Nella seconda, le tavole 10, 11, 21, 24, 25, 26,
27, 28,29 ¢ 30 sono copie dirette di Zabaglia, mentre le tavo-
le 3 ¢ 9 combinano alcuni dettagli di Castelli e Ponti con altre
fonti, soprattutto Krafft.
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Fig. 12 Citta del Vaticano, Basilica di San
Pietro. Castello per U'installazione delle statue
di santi fondatori, inizio XX secolo (Citta del
Vaticano, Fabbrica di San Pietro, Archivio
Fotografico; foto FSP).

L. Mazzoccu, Trattato su le costruzioni in legno, Milano
18797, tav. 45.

o1 A. Busiri Vict, L'obelisco vaticano nel terzo centenario della
sud erezione, Roma 1886, pp. 8, 13.
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rimase riferimento essenziale per la costruzione

in legno in Italia fino alla seconda meta del XIX
secolo, quando il primato passd al pitt importan-
te lavoro di Luigi Mazzocchi, Trattato su le co-
struzioni in legno (Milano 1872-1879)%, che al-
le tavole 28 e 29 ripropose i grandiosi ponteg-
gi elaborati da Pietro Albertini per la navata di
San Pietro, peraltro gia adottati da Pizzagalli e
Aluisetti.

Ancora nel 1886, Andrea Busiri Vici (1817-
1911), presidente dell’Accademia Romana di
San Luca e architetto della Fabbrica di San Pie-
tro, rese omaggio a Zabaglia e ai soprastanti suoi

successori, che considerd testimoni validissimi

-

/amme _l'l_n’&

della pratica operativa tradizionale, da loro tra-
ghettata al XX secolo grazie ai modelli lignei
“siccome si riserbano nel Palazzo Vaticano |...]
a perpetuo benefitio di detta Reverenda Fabbri-

ca” e di suoi futuri artieri.

Questi sono i brillanti successi dei degni successori
dello Zabaglia, al cui semplice ingegno sono dovu-
te le pitt difficili combinazioni nei legamenti, negli
innesti, nei nodi dei canapi e delle funi alle quali &
affidata la vita degli operai®'.

Oltre i confini italiani, I'opera di Zabaglia e dei
suoi successori & considerata esempio virtuoso di
empirismo operativo in tutti i principali trattati

di carpenteria, incluso I'autorevole Traité de Iart



de la charpenterie (1837-1841) di Amand-Rose
Emy, testo di riferimento essenziale per i tecni-
ci di lingua francese. Emy fu affascinato dai pon-
teggi costruiti da Albertini, che defini “le piti stra-
ordinarie impalcature sospese” e raffiguro alla
tav. 127 del suo compendio® (fig. 9). Prima di
allora, il ponteggio per il restauro della cupola
grande, nella versione di Tommaso Albertini,
era gia stato inserito tra le incisioni del Détails
des plus intéressantes parties d’architecture de la
Basiligue de St. Pierre de Rome, di Gabriel Mar-
tin Dumont, pubblicato nel 1763%. La differen-
za pit evidente tra gli originali vaticani e le ri-
produzioni francesi consiste nella riduzione del-
le scenografiche viste prospettiche a piti canoni-
che proiezioni ortogonali, universalmente inter-
pretabili e riproducibili, nonché nell'inserimen-
to di precise scale grafiche, in linea con 'approc-
cio scientifico francese alla progettazione delle
macchine. L'uso della proiezione ortogonale,
presupposto indispensabile alla codifica di tali
dispositivi, mirava a facilitare 'uso dei disegni, ri-
spondendo alle esigenze della pratica costrutti-
va meglio di un trattato didattico quale era quel-
lo di Emy. T ponteggi di Albertini compaiono an-
che nell’autorevole Traité des échafaudages di Je-
an-Charles Krafft®™* (fig. 10); tuttavia, non essen-
do citata alcuna fonte, non & chiaro se le tavole
furono copiate direttamente da Zabaglia, oppure
da Emy, al quale lo accomuna la scelta delle pro-
iezioni ortogonali. Nel 1847, il mastro sanpietri-

no fu menzionato anche da Edward Cresy:

to Nicholas Zabaglia, who was born in Rome in
1674 [sic], we are indebted for designs of some of
the best scaffolds that have been erected. This cel-
ebrated mechanic, first employed at the Vatican as
a carpenter, afterwars became the chief director of
the works at St. Peter’s®.

Al pari di Emy e Krafft, Cresy opto per la ripro-
duzione dei ponteggi in proiezione ortogonale.
Negli anni a seguire altri compendi europei di

carpenteria resero omaggio all'opera di Zabaglia

Impalcati per la manutenzione dell’architettura nella Roma settecentesca Nicoletta Marconi

e dei suoi epigoni; valga per tutti 'enciclopedico
volume di Edward Lance Tarbuck, nel quale si

affermo esplicitamente che

lightness and beauty can hardly be too much ad-
mired. The Italians, indeed, are the boldest and
most skilful scaffold builders in the world [...]%
(Ag. 11).

Tra gli ultimi riferimenti a Castelli e Ponti e ai
ponteggi di Albertini, figura la raccolta di tavo-
le sciolte pubblicata nel 1908 dall’appaltatore e
carpentiere viennese Andreas Baudouin®. Tut-
tavia, nella successiva ristampa del 1926 le tavo-
le con i ponteggi petriani vennero omesse.

La fortuna critica di Castelli e Ponti pote dirsi
dunque conclusa. Non altrettanto valse per la
costruzione di ponteggi sospesi ¢ mobili per ope-
re di manutenzione, che, soprattutto a Roma e in
Italia, prosegul ancora a lungo nella scia dell’'in-
segnamento dei carpentieri sanpietrini (fig. 12).
Tale longeva fortuna prova che il metodo scienti-
fico non rese obsoleto I'approccio empirico, pro-
fondamente radicato nella tradizione artigiana-
le, ma lo combind utilmente ai precetti teoreti-
ci, sancendo 'avvenuto passaggio sostanziale nel
rapporto tra teoria e pratica anche nel cantiere

edile.

2 AR, Eny, Traité de Uart de la charpenterie, Paris 1841, 11,
pp. 353, 357-358. Le tavole 123-127, di grande interesse, sono
dedicate ai ponteggi mobili per la manutenzione ordinaria e
straordinaria di volte e cupole, simili nei componenti e dell'u-
so a quelli impiegati nella Fabbrica di San Pietro, da cui deri-
vano anche nella rappresentazione grafica.
 G.M. DumoNT, Détails des plus intéressantes parties d’ar-
chitecture de la Basilique de St. Pierre de Rome, Paris 1763,
tav. 48.
0 ].C. Krarrt, Traité des échafaudages ou choix des meilleurs
modeles de charpentes, Paris 1856, tavv. 32-33.
% E. Cresy, An Encyclopaedia of Civil Engineering, London
1847, 11, p. 1414.
% E. L. TarBUCK, The Encyclopaedia of practical carpentry and
joinery, Leipzig s.d. [1857-59], p. 195, tav. 49.

) pz1g E
7 A. BAUDOUIN, Der Zimmerer-Meister. Fiin Uberblick iiber die
gesamten Zimmerungen und ihre Vorbedingungen in vier se-
rien, Wien 1908, tav. 399.
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