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Las bóvedas tabicadas son, probablemente, la variante más conocida del 
amplio muestrario de técnicas de albañilería autoportantes concebidas para el 
cubrimiento de espacios usando ladrillos o piedras de laja y evitando el empleo 
de cimbras. Desde hace más de mil años, esta solución ha entusiasmado a 
muchos constructores por su versatilidad. Una virtud que hoy, como ya ocurrió 
en el pasado, ha favorecido la recurrente adaptación de esta bóveda elemental a 
sucesivas variantes técnicas, combinadas con otras propuestas constructivas. Este 
libro representa una contribución al conocimiento de estas bóvedas tan singulares.

Tile vaults, which use bricks or sandstone and do not need to resort to centring, 
are probably the best-known variant from a wide range of self-supporting building 
techniques for covering spaces. For over a thousand years this versatile solution has 
been of great interest to builders. Over the years, this has led to this basic shell being 
constantly adapted to successive technical variants, combined with other constructive 
proposals. This book is a contribution to the knowledge of these unique vaults.



Construyendo Bóvedas Tabicadas II

Building Tile Vaults II

Edición a cargo de | Edited by:
Fernando Vegas López-Manzanares

Rafael Marín Sánchez
Lidia García-Soriano

Camilla Mileto

Colaboradores | Collaborators:
Santiago Tormo Esteve

Arturo Zaragozá Catalán



Entidades colaboradoras | Collaborating entities
Generalitat Valenciana. Consellería d’Educació, Investigació, Cultura i Esport
Ajuntament de València
CTAV. Colegio Territorial de Arquitectos de València
CAATIE Valencia.  
&ROHJLR�2¿FLDO�GH�$SDUHMDGRUHV��$UTXLWHFWRV�7pFQLFRV�H�,QJHQLHURV�GH�(GL¿FDFLyQ�GH�9DOqQFLD�
(05��(VWXGLR�0pWRGRV�GH�OD�5HVWDXUDFLyQ�6/�
Cátedra Unesco. Arquitectura de Tierra, Culturas Constructivas y Desarrollo Sostenible

Citar como / Cite as:  
Vegas López-Manzanares, F., Marín Sánchez, R., García-Soriano, L., Mileto, C. (eds.) (2022). 
Building Tile Vaults II. Valencia: Editorial Univertitat Politècnica de València.

Primera edición / First edition, 2022

© editores / editors: 
Fernando Vegas López-Manzanares
Rafael Marín Sánchez
Lidia García-Soriano
Camilla Mileto

© de ORV�WH[WRV�\�fotografías: suV autorHV / of WH[WV�DQG photographs: WKHLU authorV�

© de la presente edición / of this edition: 
edUPV
www.lalibreria.upv.es 
Ref.: 555_03_01_01

Diseño y maquetación / Design and layout: 
Lidia García-Soriano 
Enrique Mateo

�
ISBN: 978-84-904-8827-0�
Depósito Legal / Legal deposit: 9��������� 
https://doi.org/10.4995/2021.602801

Bajo licencia Creative Commons Atribución-NoComercial-CompartirIgual 4.0 Internacional
Licensed under a Creative Commons Atribution-NonCommercial-ShareAlike 4.0 International license.

Cubierta: Imagen de la construcción del Panteón de la Familia Soriano Manzanet en Villarreal. Agosto 2015. 
Vegas-Mileto / Cover: Image of the construction of the Soriano Manzanet Family Pantheon in Villarreal. 
August 2015. Vegas-Mileto.



Construyendo Bóvedas Tabicadas II | Building Tile Vaults II  |  iii

Índice | Index

Prólogo .................................................................................................................................................. vii

Prologue  ................................................................................................................................................ ix

I. HISTORIA Y CONSTRUCCIÓN | HISTORY AND CONSTRUCTION

Bóvedas sin cimbra: ladrillo autoportante por hojas o recargado ........................................................... 2
Enrique Rabasa Díaz

Bóvedas de ladrillo sin cimbra en las fortalezas de las órdenes militares en el Campo de 
Montiel y el Campo de Calatrava (Ciudad Real) .................................................................................. 16
Jesús Manuel Molero García, Ignacio Javier Gil Crespo, David Gallego Valle

Tile vaulting and its oriental pedigree ................................................................................................... 36
Paolo Vitti

Bóvedas tabicadas en Al-Ándalus y el Magreb .................................................................................... 52
Antonio Almagro

Tabiques, enjutas, costillas y callejones: otra forma de ver las bóvedas tabicadas............................... 66
Arturo Zaragozá Catalán, Rafael Marín Sánchez

A brief history of masonry shells in India, 1786 to present .................................................................. 84
Aftab A. Jalia

Guastavino in India ............................................................................................................................. 104
Fernando Vegas, Camilla Mileto

Masonry vaults in vice-royal Naples. Construction persistences and discontinuities 
between the 16th and the 17th centuries ............................................................................................. 126
Valentina Russo

7LOH�YDXOWLQJ�LQ�1DSOHV��¿UVW�H[SHULPHQWDWLRQV�LQ�WKH�HDUO\���WK�FHQWXU\ ........................................... 138
Lia Romano

La bóveda tabicada en el futuro próximo ........................................................................................... 150
Manuel Fortea Luna

II.  NUEVOS USOS | NEW USES

Versatilidad de la bóveda tabicada en la arquitectura contemporánea ................................................ 166
Camilla Mileto, Fernando Vegas, Lidia García-Soriano

Escuchando a las bóvedas tabicadas ................................................................................................... 180
Julio Jesús Palomino Anguí



iv  |  Construyendo Bóvedas Tabicadas II | Building Tile Vaults II

Índice

A timbrel vaulting journey of learning from nature ............................................................................ 192
Peter Rich

Bóvedas tabicadas de tierra. Una alternativa para entornos poco industrializados ............................ 206
F. Javier Gómez-Patrocinio, Lidia García-Soriano, Fernando Vegas, Camilla Mileto

La bóveda tabicada en Andorra ........................................................................................................... 218
Enric Dilmé Bejarano

III. INTERVENCIÓN ESTRUCTURAL | STRUCTURAL INTERVENTION

Los ensayos sobre bóvedas tabicadas de Rafael Guastavino en Estados Unidos: la 
necesidad de validar un sistema .......................................................................................................... 232
Esther Redondo Martínez

/DV�EyYHGDV�GH�*XDVWDYLQR�HQ�ORV�(VWDGRV�8QLGRV��0pWRGRV�GH�GLDJQRVWLFR .................................... 248
Berta de Miguel Alcalá , Gabriel Pardo Redondo 

El mortero de cemento en la obra de Guastavino ............................................................................... 262
Fernando Vegas, Camilla Mileto

Comportamiento estructural de las cúpulas tabicadas ........................................................................ 280
René Machado

Comportamiento estructural de las bóvedas tabicadas ante los terremotos. Observaciones 
tras los terremotos recientes de Italia .................................................................................................. 288
Francesco Doglioni

Las cúpulas azules. Intervenciones de conservación .......................................................................... 300
Rafael Soler Verdú, Alba Soler Estrela

Las cúpulas tabicadas armadas de Domènech i Montaner, entre el colapso y la 
restauración: ¿Pudieron tener otro diseño? ......................................................................................... 314
José Luis González Moreno-Navarro

,QÀXHQFHV�DQG�DQDORJLHV�EHWZHHQ�PDVRQU\�DUFK�DQG�FURVV�YDXOW��IURP�FRQVWUXFWLRQ�WR�
seismic response .................................................................................................................................. 328
Angelo Gaetani, Paulo B. Lourenço

Las Escuelas Nacional de Artes de La Habana, Cuba: uso, degradación, consolidación 
y restauración ...................................................................................................................................... 340
Michele Paradiso



Secretariat building (1914-1927) designed and built by Herbert Baker on the skirts of 
Raisina Hill, New Delhi (Vegas & Mileto, 2005)



Construyendo Bóvedas Tabicadas II | Building Tile Vaults II 
ISBN. 978-84-9048-827-0

Guastavino in India1

Fernando Vegasa, Camilla Miletob

a,b PEGASO Centro de Investigación Arquitectura, Patrimonio y Gestión para el Desarrollo Sostenible, 
Universitat Politècnica de Valencia

Abstract

This article reconstructs the history of the relationship between Rafael Guastavino Esposito and the British 
architect Herbert Baker during the project, execution and events that later took place in the dome of the 
Legislative Building, today’s Indian Parliament in New Delhi, in the nineteen twenties. The epistolary cor-
respondence related with the construction, visits to the site, plans and data allows us to analyse the origin 
of the contact between the two men, the commercial strategy of Guastavino & Co., the constructive details 
and the interesting relationship established with the acoustician Hope Bagenal for this project, for which 
they used the Akoustolith ceramic tiles developed by Guastavino with the by then late Wallace Sabine. The 
WH[W�UHYHDOV�WKH�XQVXFFHVVIXO�HIIRUWV�RI�:LOOLDP�%ORGJHWW�DQG�5DIDHO�*XDVWDYLQR�WR�EXLOG�WKHLU�ÀDW�WLOH�YDXOW�
in the construction of the building, whereas Herbert Baker only wished to use the company’s ware for the 
acoustic lining of the dome. The article examines the cross references between Lutyens and Baker about 
the use of dome in the design of the capital New Delhi and in their professional career. Finally, the inves-
tigation shows that the good results obtained from the use of Guastavino’s Akoustolith tiles in the Indian 
Parliament encouraged Baker to use this material for his project for the Bank of England at London.

Keywords: Rafael Guastavino Expósito, Herbert Baker, India, New Delhi, dome.

Resumen
El texto reconstruye la historia de la relación entre Rafael Guastavino Expósito y el arquitecto bri-
tánico Herbert Baker durante el proyecto, la ejecución y los sucesos que tuvieron lugar más tarde 
HQ�OD�F~SXOD�GHO�(GL¿FLR�/HJLVODWLYR��KR\�3DUODPHQWR�LQGLR�HQ�1XHYD�'HOKL��HQ�OD�GpFDGD�GH�������
La correspondencia relacionada con la construcción, las visitas a obra, planos y datos nos permiten 
analizar el origen del contacto entre estos dos hombres, la estrategia comercial de Guastavino & Co., 
los detalles constructivos, y la interesante relación establecida con el ingeniero acústico Hope Bagenal 
para este proyecto en el que se usaron las rasillas Akoustolith creadas por Rafael Guastavino y el 
entonces ya fallecido Wallace Sabine. El texto revela los esfuerzos infructuosos de William Blodgett y 
5DIDHO�*XDVWDYLQR�SDUD�FRQVWUXLU�ODV�EyYHGDV�\�F~SXOD�GHO�HGL¿FLR�FRQ�EyYHGD�WDELFDGD��IUHQWH�D�%DNHU�
que solo deseaba emplear el material acústico de la compañía para el revestimiento del intradós. El 
artículo examina las referencias cruzadas entre Edwin Lutyens y Herbert Baker en torno al empleo de 
la cúpula en el diseño de Nueva Delhi y en su carrera profesional. Finalmente, la investigación muestra 
que los buenos resultados obtenidos con el Akoustolith en el Parlamento indio sugirieron a Baker el 
empleo de este material en su proyecto para el Banco de Inglaterra en Londres.

Palabras clave: Rafael Guastavino Expósito, Herbert Baker, India, Nueva Delhi, cúpula.
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Introduction

Most of the work of Rafael Guastavino & son 
was carried out in Spain and the United States. 
But their archives contain references to up to 
a dozen countries. Among these works, it is 
worth mentioning especially their participation 
in the construction of the Legislative Building 
(1919-1928) in the future capital of India, New 
Delhi. This building, designed by the British 
architect Herbert Baker (1862-1946), is one of 
the monumental new public-building complex 
erected in the city, together with others like 
WKH� 6HFUHWDULDW� %XLOGLQJ� ������������ �¿J�� ����
also by Herbert Baker, and the Viceroy’s House 
(1914-1929), Jaipur Column (1915), the All 
India War Memorial Arch (1921-1931) and the 
King George V Memorial (1936), all of which 
were designed by the architect Edwin Lutyens 
(1869-1944), also British.

The history of the design and construction of 
the new capital of India by the duo of architects 
Lutyens and Baker is well-known and has been 
abundantly studied by other authors (Shoosmith 
1931; Irving 1981a; Irving 1981b; Morris 1983; 
Volwahsen 2002; Nath 2002; Singh 2006). These 
two architects met while collaborating as young 
men in 1887 in the studio of the architect Ernest 
George. Like other contemporary European ar-
chitects, their language evolved from vernacular 
romantic style to classicism.

Edwin Lutyens, with an extraordinary in-
stinct for attracting the right clients, became 

famous in England thanks to the private resi-
dences he designed for the upper classes. Apart 
from his undeniable merits, due to his inexperi-
ence in urban development and public buildings, 
his appointment as the architect to design New 
Delhi was a great surprise that can only be ac-
counted for by his contacts with the authorities 
and his marriage to Emily, daughter of the Earl 
of Lytton, the previous viceroy of India. For his 
part, Herbert Baker made his reputation by de-
signing several buildings in South Africa, where 
he worked between 1892 and 1912, among 
which the government buildings of Pretoria de-
serve special mention. His appointment in 1913 
as an architect for the new capital New Delhi 
with Edwin Lutyens, apparently at the latter’s 
suggestion, was readily accepted thanks to the 
expertise and solid experience he had previously 
shown in his important commissions (London 
,QGLDQ�2I¿FH�������

The discrepancies between them that arose 
in 1916 regarding the siting of Raisina Hill, 
which deprived Lutyens’s Viceroy’s House of 
importance as the centre of the composition 
slowly coming into view as one walked along 
the central avenue, and gave equal status to 
Baker’s Secretariats, put an end to their friend-
VKLS�DQG�PDGH�WKH�ZKROH�SURFHVV�PRUH�GLI¿FXOW�
(Baker 1916; Lutyens 1916; Lutyens 1980, 
187-9). Lutyens never accepted defeat, stat-
ing he had “met his Bakerloo”, and from then 
onwards never missed a chance to demean or 
humiliate his colleague Herbert Baker.

The Legislative Building

The creation of the Legislative Building, known 
today as Rashtrapati Bhavan and the current 
headquarters of the Indian Parliament, a building 
adjudicated to Herbert Baker, was a last-minute 
decision with regard to the whole site for which 
Lutyens chose a secondary position at the foot 
of Raisina Hill. After the Montagu-Chelmsford 
reforms in 1919, it was a building that could 
hold a new system of government comprising 
three houses for an India that was crying out for 
a greater and greater say in decision-taking re-
garding its country.Figure 1. Secretariat building (1914-1927) designed 

and built by Herbert Baker on the skirts of Raisina 
Hill, New Delhi (Vegas & Mileto, 2005).
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%DNHU¶V� ¿UVW� WZR� GHVLJQV�� RQH� UHFWDQJXODU�
and the other triangular, both crowned with a 
high central dome symbolising a united India 
(Baker 1921a), were rejected, and the circular 
plan that Lutyens preferred was chosen instead2 
(Lutyens 1919; Lutyens 1920a; Lutyens 1920b). 
7KH�DGGLWLRQ�RI�QHZ�RI¿FH�VSDFHV�PDGH�WKH�FLU-
cular cornice of the building rise so high that the 
FHQWUDO� GRPH� GLVDSSHDUHG� FRPSOHWHO\� �¿J�� ����
Lutyens, in open antagonism towards Baker, 
managed to minimise the presence of this new 
building of Baker’s in the urban setting and, at 
the same time, to hide Baker’s dome in revenge 
for the disappearance of his own dome in the 
Viceroy’s House, where Baker’s opinion had 
SUHYDLOHG��¿J�����

For all these reasons, Baker designed a 
Legislative Building with a plan in the shape of 
a wheel with three spokes, each containing one 

of the three houses of parliament: the Legislative 
Assembly, the Council of State and the Chamber 
RI�3ULQFHV��D�SRUWLFRHG�SHULPHWHU�KRXVLQJ�RI¿FHV�
and a main hall in the centre crowned by a large 
dome where the three houses could hold plenary 
PHHWLQJV� �¿J�� ���� 7KLV� XQXVXDO� SODQ� VHHPV� WR�
have been inspired by some visionary project 
of Claude-Nicolas Ledoux (1736-1806), such as 
the Sawmill or, even more likely, the cemetery 
for the town of Chaux, whose large central dome 
clearly crowns the composition (Ledoux 1804, 
102, 195). And, strangely enough, it seems 
to have inspired the shape of the spaceship in 
6WDQOH\�.XEULFN¶V�¿OP�������A Space Odyssey3 
not such a far-fetched idea if we take it into ac-
count that the writer of the screenplay, Arthur 
&��&ODUNH��VSHQW�RYHU�¿IW\�\HDUV�RI�KLV�OLIH�OLY-
ing in India and greatly admired its culture 
(Jonas 2008).

Figure 2.�7KH�DGGLWLRQ�RI�QHZ�RI¿FH�VSDFHV�PDGH�WKH�FLUFXODU�FRUQLFH�RI�WKH�/HJLVODWLYH�EXLOGLQJ�������������E\�
Herbert Baker rise so high that the central dome disappeared completely (Vegas, 2006).
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Enter Guastavino Co.

Concerned about the acoustic problems that 
could arise from the circular shape and the 
dome (Baker 1944, 76), Herbert Baker decided 
WR�FRQWDFW�H[SHUWV�LQ�WKH�¿HOG�WR�DGYLVH�KLP��+H�
had probably heard of Guastavino Co. in 1921 
from his overseas friend the architect Bertram 
Grosvenor Goodhue (1869-1924) (Goodhue 
1921; Baker 1922). The latter had worked with 
Guastavino Co. in many buildings.4 Goodhue, 
along with Ralph Adams Cram (1863-1942) 
and Frank Ferguson (1861-1926), had been one 
RI� WKH� ¿UVW� WR� XVH�5XPIRUG� WLOHV�ZLWK� DFRXVWLF�
properties in St Thomas’s Church (1913), and 
ZDV� D� SHUVRQDO� DGPLUHU� RI� WKH� HI¿FDF\� RI� WKH�
products of Guastavino Co. in acoustic absorp-
tion (Pounds, Raichel and Weaver 1999, 33-9). 
At the inauguration of a church that Goodhue 
designed on his own, he wrote the following to 
Guastavino:

“On Easter Sunday I attended the dedica-
tory service at the First Congregational Church 
at Montclair. To the best of my knowledge and 
belief no such acoustical result has ever been 

Figure 3. During the coordination meetings, Lutyens managed to minimise the presence of Baker’s Legislative buil-
ding in the urban setting and, at the same time, to hide its dome in revenge for the disappearance of his own dome 
in the Viceroy’s House (Vegas, 2006).

Figure 4. The plan of the Legislative Building in the 
shape of a wheel with three spokes, each containing 
one of the three houses of parliament: the Legislative 
Assembly, the Council of State and the Chamber of 
3ULQFHV�� ZLWK� D� SRUWLFRHG� SHULPHWHU� KRXVLQJ� RI¿FHV�
and a main hall in the centre crowned by a large dome 
�%\URQ�������¿J���
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achieved before except possibly by accident. To 
you and Dr. Sabine all credit is due and it is dif-
¿FXOW�WR�H[SUHVV�P\�VDWLVIDFWLRQ�ZLWK�WKH�UHVXOW�
of the years of patient effort spent by you both 
in the perfecting of this wholly new material. 
Please accept my thanks and congratulations” 
(Goodhue 1916).

Also, we don’t know through whom, Herbert 
Baker got in touch with the acoustic expert Hope 
Bagenal (1888-1879). Bagenal originally be-
gan to study engineering at Leeds University, 
but gave it up to study architecture at the 
Architectural Association of London (Bagenal 
1984). Since he was interested in acoustic 
problems in architecture, he contacted Wallace 
C. Sabine (1868-1919) in 1914 to get informa-
tion for a text he was writing for RIBA Journal 
called “Acoustic Relative to Architecture” about 
acoustics in auditoriums,5 although it was never 
SXEOLVKHG�� %DJHQDO� SXEOLVKHG� KLV� ¿UVW� DUWLFOH�
about acoustics in 1919 (Bagenal 1919) and, 
from then on, began to work as an acoustic con-
VXOWDQW�IRU�FLQHPDV��WKHDWUHV��RI¿FHV��HWF�

At the same time, Baker heard about 
the opening of the Public Auditorium in 
Cleveland (Ohio) on 15th April 1922 and 
DVNHG� WR�EH� VHQW� D� OHDÀHW�SXEOLVKHG� IRU� WKH� LQ-
auguration (Anonymous 1922), which, among 
other things, explained the acoustic virtues of 
the auditorium thanks to the use of an acoustic 
gypsum called Macoustic Gypsum, produced 
by the Mechanically Applied Products Co. of 
Cleveland. Besides, probably through Hope 
Bagenal, he heard about the acoustic gypsum 
that the by then late Wallace C. Sabine had 
developed in the United States and that he had 
called Sabinite.

$IWHU�WKH�¿UVW�FRQWDFW�VWHS�PDGH�E\�%DNHU��DW�
WKH�HQG�RI�������WKH�¿UP�*XDVWDYLQR�&R��ZURWH�
to Baker to propose the construction of all the 
vaults and domes in the building that would later 
be covered with Akoustolith tiles. Guastavino 
Co. proposed to send their employees to New 
Delhi to make the tiles on site in order to avoid 
transport costs (Baker 1923a). Baker never un-
derstood the process very well and was loath 
to trust it from his own experience, for he said 
to his engineer in New Delhi, “I don’t know 
whether you know that it has been a custom in 

America, invented in California I believe (sic), 
to build large domes structurally of two or three 
OD\HUV�RI�ÀDW�VPDOO�WLOHV�OLNH�(QJOLVK�URR¿QJ�WLOHV�
without any support other than a tie at the base” 
(Baker 1923b).

With rare exceptions, Baker had never 
used domes and vaults in his work prior to 
New Delhi. Apparently, it was the lack of this 
tradition in South Africa that led him to use lin-
tel-like solutions above all. However, India had 
a long-standing tradition of that sort of struc-
ture. In 1912, before being appointed architect 
for New Delhi, Baker wrote an article for The 
Times (Baker 1912) discouraging direct imita-
tion of any Indian or orthodox classical style 
for the new capital (Metcalf 1989) and suggest-
ing that it would be better “to build according 
to the great elemental qualities and traditions, 
which have become classical, of the architecture 
of Greece and Rome (…) and to graft thereon 
structural features of the architecture of India as 
well as decoration expressing the myths, sym-
bols, and history of its people”. In this text, in 
seeking common elements that would repre-
sent the essence of both cultures, he mentioned 
the dome, pride and joy of Indian architectural 
tradition, with its most outstanding example in 
St Paul’s cathedral, designed by his venerated 
architect Sir Christopher Wren (1632-1723). 
'XULQJ� KLV� ¿UVW� YLVLW� WR� ,QGLD� LQ� ������ IROORZ-
ing the advice of the Viceroy Lord Hardinge, 
Baker and Lutyens visited several ancient cities 
and monuments in the north and centre of the 
country, among others, the Mughal monuments 
in Delhi, the Taj Mahal and the sacred hill of 
Sanchi with its famous domes. Baker read sev-
eral texts about Indian art and architecture in an 
attempt to trace the genealogy of the dome in the 
subcontinent. Lord Hardinge urged them to use 
the pointed Mughal horseshoe arches, whereas 
Baker and Lutyens were more inclined to use 
the round arch (Lutyens 1980, 103-4), follow-
ing Wren’s doctrine that said that only simple 
geometric forms possessed “the Attributes of 
the Eternal” (Baker 1944, 71-2; Lutyens 1980, 
113). Due to his interest in discovering the ori-
gin and development of vaulted forms in India, 
Baker studied several books (Baker 1944, 70) 
and even went to a lecture6 and wrote to the per-
son who was then considered the greatest expert 
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in Islamic architecture, Sir K.A.C. Creswell 
(1879-1974), who kindly replied explaining the 
genealogy of the double-shell dome in India 
(Creswell 1914).

This fascination with vaulted spaces per-
sisted after his time in India and can be seen 
in his sketches for Kenya government build-
ings in 1925. Speaking about this project, 
T.E. Lawrence (1888-1935), better known as 
Lawrence of Arabia, a close friend of Baker’s7 
(Baker 1944, 206), gave him interesting advice 
about this project in a letter, which, consciously 
RU�RWKHUZLVH��VHHPV�WR�VXJJHVW�ÀDW�EULFN�YDXOWV��
“Do not fall into the Khartoum fault of wide 
streets. In tropics, air (fresh or foul) is an enemy. 
Also sunlight. You want houses of immense 
height and vigorous overhang. Streets like al-
leys, half dark, and full of turnings to exclude 
the wind. All pavements should be covered over 
with light vaulting” (Baker 1944, 107).

In any case, throughout his life Baker con-
centrated mainly on the form of these vaulted 
spaces without paying any type of special atten-
tion to the construction, as we can gather from 
his own work, where vaults and domes were 
PDLQO\�EXLOW�RQ�PHWDO�ODWKLQJ�KXQJ�IURP�ÀDW�FRQ-
crete slabs or metal structures or occasionally on 
concrete shells like in some parts of Salisbury 
cathedral (Rhodesia) or the Ninth Church of 
Christ Scientist in Westminster (England).

It’s a real shame that the proposal of 
Guastavino Co. to build a tile vault in the four 
large spaces of the Legislative Building literally 
aroused hilarity in Baker, an architect of metal 
structures and concrete in classical style. It’s a 
pity that this possibility, apparently advanta-
geous from an economic point of view, was not 
even considered, because otherwise they would 
have built a great central dome 60 feet in diam-
eter and three semicircular cupules with a radius 
of 70 feet in the same building, a feat that would 
have become part of the history of architecture.

Acoustic tests

With the data at hand, Bagenal immediately re-
jected Macoustic gypsum (Baker 1923c). One 
month later, showing proverbial dedication to 

the building’s acoustics (Bagenal 1929, 851-2), 
%DJHQDO� VWXGLHG� DOO� WKH� RSWLRQV� DQG� ¿QDOO\�
recommended the Akoustolith tiles made by 
Guastavino Co. rather than Sabine’s acoustic 
gypsum (Bagenal 1923a). Nevertheless, from 
the outset and up to the time the design was 
well under way, Herbert Baker preferred acous-
tic gypsum to acoustic tiles, perhaps because 
of the neutral character of the plaster in com-
parison with the rougher appearance of the tiles. 
Maybe for that reason, it was decided to carry 
out acoustic absorption tests at the Building 
Research Board in London in order to decide for 
one or the other solution once and for all (Chief 
Engineer N. Delhi 1923). Due to the danger of 
losing this contract, Guastavino Co. began to 
make experiments with acoustic absorbing ren-
GHU�DQG�¿QDOO\�SDWHQWHG�RQH�SURGXFW�RI�KLV�RZQ��
that apparently was never used in the Legislative 
Building (Guastavino 1925).

Baker, who seems to have had his doubts 
from the beginning about Guastavino Co. or 
the long distance from United States to India, 
intended to compare prices and have a second 
option to fall back on in case of failure in the de-
livery of supplies from the States (Baker 1923d). 
In a letter dated 12th April 1923, Baker wrote, 
“I have felt after my interviews with Blodgett 
of Guastavino Company that although the pros-
pect of using his tiles seems very hopeful yet 
there might be many a slip between cup and lip 
of your entering into a satisfactory contract” 
(Baker 1923e). For his part, Bagenal felt it was 
a waste of time to carry out these experiments 
from scratch, seeing as Guastavino’s products 
had seen the light after many years of toil and 
had already proven their worth.

Half-way through the process, Baker even 
consulted other experts in acoustics, such 
as Richard Glazebrook (1854-1935) and the 
Nobel prize William Bragg (1862-1942), who 
had given him lectures as a student at London 
University (Baker 1923f; Baker 1923g; Baker 
1923h; Bragg 1923a; Bragg 1923b). Finally, it 
was decided to perform tests on Akoustolith’s 
absorption properties at the Building Research 
Board in London, as he was not convinced of 
the 40% absorption factor that Guastavino Co. 
FODLPHG� LQ� WKH� RI¿FLDO� GRFXPHQWV�� 6R�� WKH\�
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contacted Guastavino Co.’s representatives in 
England, Building Products Ltd.

:LWK�LWV�RI¿FHV�LQ�D�ODWH���WK�FHQWXU\�EXLOG-
ing at 44-46 Kings Road, Building Products Ltd., 
managed by the engineers J. Chapman and A.G. 
Huntlye, looked after the affairs of Guastavino 
Co. around the nineteen twenties. Although the 
initial idea was to build an Akoustolith acoustic 
tile factory in England (Blodgett 1923a), in fact, 
apparently, they only intervened in the construc-
tion of two buildings: the Legislative Building 
in New Delhi in India, and the cladding with 
acoustic tiles in the main hall of the Ironmonger’s 
Company in Shaftesbury Place, near the 
Barbican, in London, completed in 1925. Today, 
this little-known building in which Guastavino 
Co. collaborated is still standing, and the hall, 
surrounded by a wooden wainscot, lit by leaded 
windows and walls tiled with Akoustolith, is suc-
cessfully used for banquets and wedding parties, 
thanks to its virtues of acoustic absorption.

The participation of the representatives of 
Guastavino Co. in Baker’s Legislative Building 
was limited in principle merely to sending off 
on 25th June 1923 (Chapman 1923) the results 
of the US acoustic tests, which included both 
Sabine’s graphs and the results of the tests at 
the Federal Reserve Bank in Chicago, com-
pleted in 1922. The acoustic tests at the Building 
Research Board of London continued anyway, 
and they even contemplated the possibility of 
creating alternatives similar to Akoustolith tiles 
or Sabinite acoustic gypsum by copying part of 
the components (Weller 1923).

Suspecting the ploy, for a few months 
Guastavino Co. stopped sending samples of 
Akoustolith for acoustic tests in London that had 
already been tests at laboratories in the United 
6WDWHV�� /DWHU� RQ�� %ORGJHWW� ¿QDOO\� DFFHGHG� WR�
send the samples for testing, on condition that he 
received a copy of the results (Blodgett 1923b).

Mr. H.O. Welles of the Building Research 
Board in London, who can clearly be accused of 
KDYLQJ�FDXVHG�WKH�FRQÀLFW�GXH�WR�KLV�WDFWOHVVQHVV��
went so far as to produce acoustic tiles of his own 
imitating Akoustolith, but they turned out to be 
softer and coarser (Baker 1923b), so that, accord-
ing to Bagenal, they were harder to cut to make 

special pieces (Bagenal 1923b). During the whole 
process, Bagenal had to insist several times that it 
was impossible for other materials, both patented 
and otherwise, to outshine the acoustic virtues of 
Akoustolith (Baker 1923i; Baker 1923j).

Towards the end of 1923, Bagenal, in con-
tact with the York & Sawyer architecture studio 
of New York, which was at the time constructing 
the Federal Reserve Bank in New York, wrote 
an almost complete copy of a letter from these 
architects praising the properties of Guastavino 
Co.’s Akoustolith and the acoustic gypsum pat-
ented by W. Sabine and sent it to Baker to ease 
his mind (Bagenal 1923c). Like Bertram G. 
Goodhue, the architects Edward York (1863-
1928) and Philip Sawyer (1868-1949) had 
already worked with Guastavino Co. on a large 
number of projects.8 In one of his letters to Baker, 
Bagenal even went so far as to say: “In regard to 
the question of using Akoustolith the evidence 
of York & Sawyer and Goodhue was generally 
to the effect that Akoustolith was used because it 
was a commercial product that was reliable from 
all points of view…” (Bagenal 1924).

Nonetheless, the tests and the manufacture 
of alternative copies of both the tiles and the 
acoustic gypsum continued until 1925 was well 
under way. In mid June 1926, the engineers in the 
1HZ�'HOKL�RI¿FH�ZHUH�WU\LQJ�WR�PDNH�WKHLU�RZQ�
acoustic tiles to clad the Library Dome, based on 
WKHLU�REVHUYDWLRQ�RI�WKH�¿UVW�ORWV�RI�$NRXVWROLWK�
that had come from the United States (Baker 
1926). Bagenal was compliant with the situa-
tion, but warned about the texture and colour 
of their home-made tiles in comparison with 
the Akoustolith made by Guastavino Co. with 
ground Italian pumice stone (Bagenal 1926).

The application of Akoustolith on the 
Legislative Building

In the midst of this turmoil, Herbert Baker 
VHQW� WKH� ¿UVW� SODQV� RI� WKH�/HJLVODWLYH�%XLOGLQJ�
WR�WKH�%RVWRQ�RI¿FH�RI�*XDVWDYLQR�&R��RQ���WK�
August 1923 in order for them to prepare an 
estimate for the acoustic tiles required (Baker 
1923k; Baker 1923l). They were not only to 
supply the tiles, but all the mouldings, edgings, 
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cornices, etc. necessary to tile the space. Their 
detail and precision aroused Blodgett’s admira-
tion, and he praised their beauty and accuracy 
(Blodgett 1923a).

Unlike other works tiled with Akoustolith 
where the pieces were of diverse format, Baker 
asked for uniform pieces of 6”x12” for large 
surfaces and for the manufacturing of special 
pieces in order to make the mouldings and even 
decorative latticed Akoustolith panels, imitat-
ing traditional Indian jalis. Besides reminding 
him of the pressed system used for manufactur-
ing Akoustolith, Blodgett explained to Baker 
how these mouldings were made by carving a 
timber model and casting it in plaster and then 
emptying it to make a mould. On the other 
hand, Guastavino Co. didn’t think it possible to 
make these perforated decorative panels with 
Akoustolith, probably because they would have 
been too fragile.

Since Baker insisted the material be produced 
on site or at least in England, Blodgett suggested 
the possibility of making the plain tiles outside 
WKH�8QLWHG�6WDWHV�EXW�PHQWLRQHG�WKH�KXJH�GLI¿FXO-
ty in making the special pieces for the moulding, 
since they required great precision. Another in-
teresting point is Baker’s initial insistence that 
Guastavino Co. tile the dome with Akoustolith, 
to which Blodgett replied that it wasn’t a matter 
of building a tile vault and that any good builder 
could put the acoustic tiles in place.

This remark was to have important con-
sequences afterwards, as we shall see below. 
%DNHU�ZDQWHG�WR�HOLPLQDWH��DQQXO�RU�FDPRXÀDJH�
the presence of the joints as much as possible, 
but Blodgett told him that even Guastavino Co. 
hadn’t found a way of eliminating the joints ei-
ther in the ceramic bricks or the Akoustolith, so 
that in his opinion the best solution was to place 
them in a herringbone pattern. Finally, Blodgett 
recommended that the Akoustolith pieces, which 
weighed only 4 or 5 pounds per square foot, be 
applied with a lime mortar with a lime/aggre-
gate proportion of 3:8, with a small amount of 
Portland cement added to the mixture.

Based on the plans sent by Baker, 
Guastavino Co. drew up plans of the detail and 
measurements of all the pieces needed, and 
some of these plans are conserved in the Avery 
Library archives.

Figure 5. Summary of construction details of various 
chambers and the number of tiles needed drawn by 
the R. Guastavino Co. (11/26/1923). Guastavino 
Fireproof Construction Company architectural re-
cords, 1866-1985, Avery Architectural & Fine Arts 
Library, Columbia University.

Figure 6. Plans and sections of the Assembly Chamber 
at the Legislative building and the number of tiles ne-
eded drawn by the R. Guastavino Co. (12/16/1924). 
Guastavino Fireproof Construction Company archi-
tectural records, 1866-1985, Avery Architectural & 
Fine Arts Library, Columbia University.
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The precision and exactitude of these plans, 
like those of other projects performed by the 
FRPSDQ\��RQFH�DJDLQ�FRQ¿UPV�WKHLU�SURIHVVLRQDO�
competence in carrying out these works, even 
those commissioned thousands of kilometres 
away from their headquarters. The plans con-
served are dated between November 1923 and 
December 1924, which gives us an idea of the 
length of time required for counting, checking and 
making the pieces, apart from the problems aris-
LQJ�LQ�FKHFNLQJ�WKH�DFRXVWLF�PDWHULDO��¿JV��������

In November 1923, Baker asked for the size 
of the standard tile to be reduced from 6”x12” to 
5”x10”, apparently because they would be easier 
to handle and assemble. Blodgett made no objec-
tions to this change, considering the number of 
pieces to be made and the fact that the price per 
square foot would be the same. Besides, it was 
to be expected that having a smaller size would 
mean that fewer pieces would break during trans-
port, although it turned out to everyone’s dismay 
that up to 15% of the pieces in each shipment 
broke during the journey (Baker 1924a).

When Blodgett offered to make Akoustolith 
in slightly different shades, Baker again stated 
that he wanted the tiles to look like plaster, so 
he begged they would all be exactly the same 
colour (Baker 1923m). Finally, in an attempt to 
control even the slightest detail, Baker asked 
Blodgett about the problems involved in tiling a 
curved surface. Blodgett replied that it wouldn’t 
be a problem, especially if the projecting joints 
he had recommended were used, since the 
projecting parts between the joints would be ab-
sorbed by the curvature (Blodgett 1923c).

After performing some tests applying the 
WLOHV�ZLWK�QR�PRUWDU�DW�WKH�MRLQWV��ZLWK�ÀDW�PRUWDU�
and projecting mortar, Baker decided to apply 
the acoustic tiles without mortar at the joints 
for acoustic and, above all, aesthetic reasons. 
Blodgett sent Baker a drawing explaining how 
to apply the tiles to avoid rough edges and stains 
RQ� WKHLU� DEVRUEHQW� VXUIDFH� �¿J�� ��� �%ORGJHWW�
1923d; Baker 1924b). This decision would 
also have its consequences as a result of the 
incident described below. The Akoustolith tiles 

were applied on a metal lathing hung from the 
metal structure of the dome, a strange solution 
for Guastavino Co., nevertheless very similar 
to the employed system on those years by York 
& Sawyer in the Federal Reserve Bank of New 
York, with whom Bagenal had contacted in or-
GHU�WR�FRQ¿UP�WKH�HI¿FLHQF\�RI�WKH�*XDVWDYLQR�
Co. acoustic products (see Jalia’s text in this 
ERRN��¿JV���������

³:KHQ�,�GLH�\RX�ZLOO�¿QG�WKH�ZRUGV�
’Acoustic tiles’ engraven on my heart”

These were the words of the architect Herbert 
Baker (1923n) in the midst of the controversial 
hiring of Guastavino Co. for the Legislative 
Building in New Delhi. The building was in-
augurated in January 1927 by Lord Irwin, the 
new Viceroy of India, who spoke through a 
ORXGVSHDNHU�� TXLWH� D�QRYHOW\� DW� WKH� WLPH� �¿JV��
�������+DSS\�WKDW�WKH�ZRUN�ZDV�¿QLVKHG��%DNHU�
presented the Viceroy with a golden key with 
which he opened the gate and declared the 
building inaugurated. Baker had no idea about 
the troubles that still lay ahead, precisely with 
the acoustic tiles.

On 15th March of that same year, an acous-
tic tile fell from the dome and nearly hit the 
commander-in-chief. Investigations began imme-
diately to discover the cause of the accident and 

Figure 7. Drawing sent by Blodgett to Baker explaining 
how the Guastavino Co. applied the Akoustolith tiles to 
avoid rough edges and stains on their absorbent surfa-
ce (redrawn by the authors from the Blodgett’s letter to 
Baker, December 28th 1923, RIBA, V&A. BaH/61/1).
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Figure 9. The central dome at Baker’s Legislative building, clad-ded with Guastavino’s Akoustolith tiles 
(Baker 1944: 73).

Figure 8. The Council Chamber at Baker’s Legislative Building (Baker 1944: 72).
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the likelihood of similar incidents in the future 
and the way to avoid them, and the possible li-
ability of the architect, engineer, builder and/or 
Guastavino Co. as a subcontractor. The engineer 
Rouse, the project manager, was asked to draw up 
D�UHSRUW��5RXVH��������7R�¿QG�RXW�WKH�VWDWH�RI�WKH�
EXLOGLQJ��¿UVW�KH�VHW�XS�VFDIIROGLQJ�WDNLQJ�DGYDQ-
tage of the fact that the members of parliament 
had a few days’ holidays, and tapped a large num-
ber of acoustic tiles, whereupon he discovered a 
few that sounded hollow and two that were about 
to come loose altogether. They removed the ten 
least secure tiles although they needed two hefty 
screwdrivers to prise them loose.

The report on the incident drawn up by A. 
Brebner, chief engineer of the Simia Imperial 
Circle (Brebner 1927), provided data about the 
cement mortar rendering on the metal laths with 
cement/aggregate in 1:3 proportion, and about 
the mortar adhering the acoustic tiles, with a 
very high proportion, 1:1, much stiffer and di-
verse than that recommended by Guastavino Co. 
�¿J�������LW�GHHPV�XQIRUWXQDWH�WKDW�WKH�WLOH�FODG-
ding tests had been performed on a brick vault 
ZKHQ�WKH\�NQHZ�WKH�GH¿QLWLYH�VROXWLRQ�ZRXOG�EH�
to adhere them to a metal lath; and it criticises 
Baker for choosing an acoustic tile cladding 
without repointed joints both for aesthetic and 
acoustic reasons.

In view of the apparently good adhesion 
between the tile and the mortar, the following 
possibilities were considered: that the mortar 
coat on the lath had been completely dry when 
the tiles were attached; that due to the absorbent 
nature of the material, not having been soaked in 
water, the tiles might have absorbed the water in 
the cement mortar; that the thermal movements 
of the metal lath might have affected the ceramic 
cladding; or that not having scraped the mortar 
cladding to increase coarseness might have 
FDXVHG�WKH�WLOHV�WR�DGKHUH�OHVV�¿UPO\��$UFKLWHFW¶V�
2I¿FH�����D���7KH�H[DPLQDWLRQ�FDUULHG�RXW�IURP�
the scaffolding revealed that quite a few acoustic 
tiles were broken or cracked, although they were 
VWLOO�¿UPO\�VWXFN�LQ�SODFH��GXH�WR�WKH�H[SDQVLRQ�
of the metal lath base and the rigidity of the ce-
PHQW�PRUWDU��$UFKLWHFW¶V�2I¿FH�����E��

It soon became evident that the cause of the 
incident had been that the surface of the base of 
the tile had not been wet enough and that per-
haps the base was too smooth (Baker 1927). 
Furthermore, the documentation of the works 
was examined, and it was found that Guastavino 
Co., after making it clear that they wouldn’t cov-
er the spaces with tile vaults, had entrusted the 
application of its Akoustolith tiles to any good 
local workman.

In any case, after consulting Guastavino Co. 
about the matter, Blodgett said nothing like this 
had ever happened before with Akoustolith tiles, 
except for some coming loose during the work: 
but never months later. Blodgett recommended 
setting up a moveable scaffold and tapping the 
WLOHV�V\VWHPDWLFDOO\�WR�¿QG�RXW�WKHLU�VWDWH�DQG�DG-
herence from the sound. Finally, Blodgett, who 
had visited New Delhi in November 1926 on a 
trip around the world, was sorry he had visited the 
building before the incident and not afterwards, 

Figure 10.�'HWDLO�RI�WKH�¿QDO�FRQVWUXFWLRQ�RI�WKH�YDXOW�
(not to scale):
A. Light steel angles riveted to steel work in roof to 

carry the expanded metal lathing.
B. Expanded metal lathing (tied by wire F to A).
C. Rough coat of 3 to 1 sand and cement plaster to 

form a base for the Akoustolith tile.
D. 1 to 1 cement plaster (the spaces between D and D 

were due to the fact that the 1 to 1 mortar was put 
on each individual tile as it was laid, the idea being 
to avoid having mortar between the vertical joints 
of the tiles.

(��$NRXVWROLWK�WLOH�¿[HG�RQ�WR�FRDW�&�E\�FHPHQW�SODVWHU�'�

An examination of the ceiling showed that in some ca-
ses there was a tendency for separation to take place 
between d & E and between C & D due to the ad-
hesion being imperfect (redrawn by the authors from 
A. Brebner’s drawing in his report, March 22nd 1927, 
RIBA, V&A. BaH/61/1).
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because he could have helped clear up the reasons 
for the tiles coming loose (Blodgett 1927).

7KH�HQJLQHHU�5RXVH�ZURWH�D�FRQ¿GHQWLDO�OHW-
ter to Baker about this incident (Rouse 1927b), 
reminding him of a letter dated 25th October 
�����DQG�DI¿UPLQJ�WKDW�QRW�RQO\�ZRXOG�WKH\�¿QG�
his heart engraved with the words “Akoustolith 
tile” but also those of the other collaborators and 
HQJLQHHUV� DW� WKH� WHFKQLFDO� RI¿FH� LQ�1HZ�'HOKL��
The yellow press took the opportunity to forecast 
the ruin of the building and mindlessly criticise its 
acoustic virtues (The Pioneer 1927). The incident 
apparently died a natural death without more ado.

Tests were performed by hanging up to 100 
kg dead weight per tile from a large number of 
them, and proved with great satisfaction that they 
were perfectly adhered. A year later, the recent 
wound of this accident remained open and, while 
working on the design of a new bank in South 
Africa, Baker consulted Bagenal (Baker 1928) 
about the use of acoustic gypsum instead of tiles 
for the vaults. He probably felt wary about the 
material. Almost one hundred years later, current-
ly, a net still protects the four big vaulted spaces 
of the building from any detachments of the tiles, 
which remain suspended in the air over the net.

In his autobiography written years later, 
Baker didn’t refer at any time his collaboration 
with Hope Bagenal or Guastavino Co., and only 
mentioned in passing Professor Sabine’s acoustic 
principles, either because he still had bitter mem-
ories or because he didn’t want to minimise his 
role in the design of the building, for he did men-
tion other collaborators in this project and others. 
The hundreds of letters, negotiations and head-
aches arising from the purchase of Guastavino 
Co.’s acoustic tiles instead of hiring the company 
to build the whole dome were summed up in a 
single sentence: “The acoustics have proved, I 
believe, to be good” (Baker 1944, 76).

Lutyens following in Guastavino’s footsteps

The dome, 72 feet in diameter and 75 feet high, 
designed by Lutyens for Durbar Hall in the 
9LFHUR\¶V�+RXVH��¿J������LV�DQ�XQXVXDO�VWUXFWXUH�
comprising three domes one on top of the other: 
the inside one made of thick brick fabric, the 

middle one a dome-shaped cone also made of 
brick and the outer one of reinforced concrete 
covered with waterproof copper sheets. Lutyens 
didn’t need to pay attention to the acoustics of 
the space as Baker did for the parliament build-
ing. Furthermore, considering the hatred he felt 
since the Bakerloo incident, he would never 
have used Guastavino Co. had he known he was 
already working with Baker.

We do have information about the smaller 
saucer domes in the Viceroy’s House, made 
of gypsum-clad brick, built in a traditional lo-
cal ancient method without any kind of prop 
or formwork. The foreman placed a gang of 

Figure 11. Dome of the Durbar Hall designed by 
Lutyens in the Viceroy’s House, New Delhi, compri-
sing of three domes one on top of the other: the inside 
one made of thick brick fabric, the middle one a dome-
shaped cone also made of brick and the outer one of 
reinforced concrete covered with waterproof copper 
sheets (Vegas 2006).
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workmen around the edge of the dome to be 
HUHFWHG�� ,Q� WKH�¿UVW�SODFH��PRUWDU�ZDV�DSSOLHG�
all around the edge and, at a signal – which of-
ten consisted in the roll of a drum accompanied 
E\�D�IHZ�EDUV�RI�PXVLF�±�DOO�WKH�PDVRQV�DI¿[HG�
their brick at the same time, creating an instant 
circle of bricks that remained in place. Once 
the mortar set, the workmen repeated the op-
eration until the dome was completed (Irving 
1981, 270).

Lutyens would never have considered using 
a tile vault. There are several direct testimonies 
of his rejection of everything other than the solid 
DVVHPEO\�RI�EULFNV� DOZD\V� ODLG�ÀDW� DQG�QRW�RQ�
edge. For example, in 1927 when his disciple 
Arthur Gordon Shoosmith (1888- 1974) was 
designing St Martin’s Church in New Delhi, he 
gave him the following advice: “My Dear Shoo: 
Bricks! A building of one material is for some 
strange reason much more noble than one of 
many. It may be the accent it gives of sincerity, 
WKH�SHUVLVWHQFH�RI�WH[WXUH�DQG�GH¿QLWH�XQLW\��«��
Don’t use, whatever you do, bricks on edge or 
any fancy stuff. It only destroys and promotes 
triviality (…) Get rid of all mimicky Mary-Ann 
notions of brickwork and go for the Roman 
wall…” (Hussey 1950, 367-8).

He repeats his criticism of bricks laid on 
their edge throughout his career: “The thin 
walls are worth while, if only to watch your 
Client’s face glow with joy at winning a few 
square feet of carpet” (Lutyens 1980, 255). 
And he criticised not only the construction 
but the effect of the bays on excessively thin 
partition walls. “They cannot afford or see the 
essential differences of an arch carried on posts 
RI�VXI¿FLHQW�FDOLEUH�%�DQG�WKRVH�ZKLFK�KDYH�WKH�
bilious (thin) feeling A. Yet on paper in eleva-
tion they both look alike” (Lutyens 1915).

But, notwithstanding his rejection of the 
construction of tile vaults, Lutyens greatly 
admired the Guastavinos’ work, even though 
he had no direct knowledge of their existence. 
This became evident when he travelled to the 
United States in April 1925 to receive the Gold 
Medal conferred on him the previous year by 
the Institute of American Architects and, at 
the same time, to accept the commission for 

the design and construction of the British 
(PEDVV\� LQ� :DVKLQJWRQ� �¿J�� ���� �/XW\HQV�
���������������,QGHHG��RQ�KLV�¿UVW�YLVLW�WR�WKH�
docks at New York port when he disembarked, 
Lutyens saw Guastavino’s characteristic tile 
vaults in Walker & Morris’s Battery Maritime 
Terminal (1906-1909), which he confused 
with McKim, Mead & White’s Pennsylvania 
Station (1902-1911). Lutyens stayed at the 
University Club (1918), another building de-
signed by McKim, Mead & White, in which 
Rafael Guastavino collaborated by building 
the vaults.

The dinner in his honour was also held on the 
WHQWK�ÀRRU�RI�WKH�8QLYHUVLW\�&OXE��ZLWK�WKH�SUHV-
ence of 40 architects, among whom was Cass 
Gilbert. One day later, his visit to Pennsylvania 
Station to catch a train to Washington impressed 
him greatly, to such an extent that he compared 
it to Caracalla Thermal Baths. During his visit to 
Washington, among other buildings, he visited 
another two works by Guastavino Co. that were 
under construction: the Washington National 
Cathedral (1907-1990), by Frohman, and the 
National Shrine of the Immaculate Conception 
(1920-1962), by Murphy and Maginnis & Walsh 
(Lutyens 1925).

For the construction of the British Embassy 
in Washington, Lutyens chose a British-born 
contractor called Harry Wardman (1872-1938), 
a real estate developer and builder who special-
ised in dwellings and hotels, who in his lifetime 
built 4000 houses, 400 apartment blocks, 12 of-
¿FH�EXLOGLQJV�� EXW� ORVW� KLV� IRUWXQH� LQ� WKH� �����
:DOO� 6WUHHW� &UDVK�� EHIRUH� KH� KDG� WLPH� WR� ¿Q-
ish the embassy. As far as we know, Wardman 
didn’t work with Guastavino, but the matter is 
worth investigating. However, the architect as-
sociated with Lutyens in charge of interpreting 
the plans, Frederick H. Brooke (1876-1960), 
did work with Guastavino Co.9 What is more, 
it was Brooke who took Lutyens to see the two 
churches with Guastavino vaults during his visit 
to Washington in April 1925.

In fact, Brooke, who studied architecture at 
Yale and Pennsylvania Universities and later at 
the École des Beaux Arts in Paris (1903-1906), 
was the author together with Horace W. Peaslee 
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(1884-1959) and Nathan W. Wyeth (1870-1963) 
of the District of Columbia War Memorial in 
West Potomac Park in Washington, a Doric 
temple with a colonnade crowned by a dome 47 
feet in diameter built by Guastavino Co. The in-
trados of the dome is apparently rendered with 
classical mouldings with shallow coffers. The 
initiative to build a monument to the participa-
tion of the United States in World War I dates 
from 1924, although the preliminary project is 
dated May 1925. Once funding was complete, 
WKH�PHPRULDO�ZDV�HUHFWHG�LQ�������¿J������

Lutyens visited the United States on four oc-
casions in relation with his project for the British 
(PEDVV\�LQ�:DVKLQJWRQ��7KH�¿UVW�WLPH��LQ�$SULO�
1925, to receive the commission; the second and 
third, in October 1928 and September 1929, to 
make the only two visits to the site that he was 
able to (work had begun in January 1928); and 
the fourth, in May 1930, for the inauguration of 

the building (Stamp & Greenberg 2002, 129-
46). The construction of the embassy was left 
largely to the architect Frederick H. Brooke. 
Lutyens’s project, a cross between Georgian 
English and vernacular American style, is char-
acterised by the predominance of trabeated 
architecture, except, of course, for the staircase. 
In fact the double staircase at the entrance has 
D�YHU\�ÀDW�YDXOW�DW�WKH�FHQWUH��ZKLFK�PLJKW�VXJ-
gest the presence of a stone-covered tile vault. 
Without examining in greater depth the archives 
or making probes on the building, neither of 
WKHVH�SRVVLELOLWLHV�FDQ�EH�FRQ¿UPHG�

The Bank of England: Baker, Soane and the 
frustrated participation of Guastavino Co.

Baker also admired the work of Guastavino Co. 
during his visit to the United States in December 
1929. His good friend Goodhue had died in 

Figure 12. British Embassy at Washington D.C. (1925-1930) designed by E. Lutyens and construction supervised by 
Frederick H. Brooke (Vegas & Mileto 2013).
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1924, so it was Philip Sawyer, whom it seems 
he met through Hope Bagenal (Bagenal 1923c), 
who acted as his guide around the city. As he 
was engrossed in designing the Bank of England 
in London, Baker asked Sawyer to show him the 
banks he had built in New York in recent years, 
especially the Federal Reserve Bank (1924), 
which he had also shown to Alexander Thomson 
Scott (1887-1962), Baker’s partner, on his earli-
er visit to New York to prepare the initial design. 
Besides, the Bank of England and the Federal 
Reserve Bank of New York had worked together 
during the 1st World War raising funds for the 
Allies and it was only natural that they held cor-
dial relationships and exchanged ideas on their 
respective new buildings to be erected after the 
war (Abramson 2005, 205).

Apart from this bank, the York & Sawyer 
architecture studio had made a large number 
of banks in the city with the participation of 
Guastavino Co., among which it is worth pay-
ing special mention to: the Bowery Savings 
Bank Building (1922), the Broadway Barclay 
Building (1926), the Brooklyn Trust Co. 
Building (1926) and the Central Savings Bank 
(1928). In his memoirs, Baker says he visited the 
famous buildings in New York, Central Station 
and Pennsylvania Station among others, which 
he admired enormously and also compared them 
to Roman thermal baths (Baker 1944, 114). It 
is to be expected that he visited other works by 
McKim, Mead & White, especially considering 
that both Edward York and Philip Sawyer had 
been disciples and employees of this famous trio 
of architects.

Baker was also regaled with the hospital-
ity of William Adams Delano (1874-1960), 
another architect who worked many times with 
Guastavino Co. on the Kyhuit Rockefeller Estate 
in Tarrytown (1916), on Oak Knoll, the Bertram 
G. Work Estate (1917), and on Oheka Castle, 
the Otto Hermann Kahn Estate in Huntington 
(1919), among others. During his trip in USA, 
Baker also stated his admiration for the Memorial 
Amphitheatre in Arlington National Cemetery 
(1914-1920), built by Carrère & Hastings with 
WKH� FROODERUDWLRQ� RI� *XDVWDYLQR� &R� �¿J�� �����
Baker’s remarks and descriptions would lead us 
to believe he visited other Guastavino buildings, 
such as Rafael Guastavino Expósito’s own house 
on Long Island, accompanied by Delano; some 
buildings of Harvard University in Cambridge 
(“admiring a beautiful small domed building”) 
(Baker 1944, 119); and other buildings located 
in Washington, Boston or Philadelphia.

Despite all the foregoing and his sincere 
admiration for vaulted spaces, Baker clearly 
gave priority to the form and not the construc-
tive force of these buildings or, rather, to the 
form without attaching too much importance to 
the constructive solution adopted, as he would 
make clear in his refurbishment of the Bank of 
England. Baker received this commission in 
the spring of 1921, when he was still busy with 
the design and construction of the New Delhi 
buildings. Edwin Lutyens had been promised 

Figure 13. District of Columbia War Memorial 
(1925-1931) in West Potomac Park in Washington 
D.C. designed by Frederick H. Brooke, Horace W. 
Peaslee and Nathan W. Wyeth, and built by Guastavino 
Co. (Vegas & Mileto 2013).
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the commission years before by the then gov-
ernor of the bank, Lord Cunliffe (1855-1920), 
since dead, so that this affront was an addition 
to the enmity he already felt towards his rival 
(Lutyens 1980, 185).

The Great War had not only added more 
than a zero on to British national debt but had 
also quadrupled the number of employees in 
the Bank of England, which called for an ur-
JHQW� H[SDQVLRQ�RI�RI¿FH� VSDFH��7KH�ROG�%DQN�
of England building (Abramson 2005; Bank 
of England Museum 2003), with the extraor-
dinary vaulted spaces designed by John Soane 
(1753-1837) between 1788 and 1833, a verita-
ble symphony of vaults and domes, of masses 
intermingled with light, was starting to be seen 
as a museum (Kynaston 1999, 22). Baker’s 
blueprints for the Bank of England strove to 

respect “as much of Sir John Soane’s famous 
building as may be possible without too great a 
VDFUL¿FH�RI�RWKHU�YLWDO�FRQVLGHUDWLRQV�LQYROYHG´�
(Baker 1921). This initial intention of conserv-
ing the façade and a large amount of the bank’s 
¿UVW� RXWHU� ED\� ZLWK� PDQ\� RI� 6RDQH¶V� YDXOWHG�
spaces lost force little by little due to the in-
crease of built surface performed, caused by 
Baker’s love of symmetry and geometric or-
der and with the excuse that the old building 
suffered pathologies, and he eventually ended 
up demolishing Soane’s work completely. The 
building of a line of concrete domes in Soane’s 
style did not in any way compensate for this 
irreparable historic loss.

In general terms, the rebuilding process 
lasted between 1921 and 1942, but it continued 
even after Baker’s death in 1946 in the design 
of some interior spaces that were left to his 
SDUWQHU�6FRWW�WR�¿QLVK��(YHQ�WKRXJK�PRVW�RI�WKH�
photographs, plans and details are still kept in 
the bank and are not accessible to the public for 
safety reasons, some drawings dated 1947 are 
conserved and show that up to that time they 
were considering the possibility of covering 
over some false ceilings and vaults with acous-
WLF� WLOHV��*XDVWDYLQR�&R�¶V�¿OHV� WKURZ�QR� OLJKW�
on the matter, either because it never actually 
materialised or because of the documentary se-
crecy involved in this sort of institution (Baker 
& Scott 1947).

One of the reasons Baker gave for 
demolishing Soane’s work was the construction 
RI� D� EXLOGLQJ� ZLWK� D� ¿UHSURRI� PHWDO� DQG�
concrete structure, although Soane’s work 
had been conceived and constructed precisely 
DV� ¿UHSURRI� WR� UHSODFH� WKH� ZRRGHQ� VWUXFWXUHV�
of his predecessor in building the bank, the 
architect Robert Taylor (1714-1788). Indeed, 
in keeping with the Roman building tradition 
that he so admired, for his vaults and domes 
Soane used bricks and lightweight hollow 
clay pots (Abramson 2005, 107), a unique 
building method that had been reinvented by 
the architects Jean-Far Eustache de Saint Fair 
(1746-1828) and Victor Louis (1713-1800), 
DIWHU�WKH�UHVHDUFK�RQ�¿UHSURRI�YDXOWV�FDUULHG�RXW�
E\�&RPWH�)pOL[�)UDQoRLV�G¶(VSLH�������������
(d’Espie 1754). Furthermore, Soane showed 

Figure 14. Among other buildings with Guastavino 
vaults, Baker visited in 1929 the Chapel at the Memorial 
Amphitheatre in Arlington National Cemetery (1914-
1920), designed by Carrère & Hastings and built and 
cladded with Akoustolith tiles by Guastavino Co., 
Arlington, VA (Vegas & Mileto 2013).
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interest in this subject not only participating 
LQ� WKH� VWXG\�RI�¿UHSURRI� V\VWHPV�SURSRVHG�E\�
the Architects’ Club (Abramson 2005, 107), 
EXW�DOVR�FUHDWLQJ�¿UHSURRI�MDFN�YDXOWLQJ�ÀRRUV�
IRU� WKH� 1HZ� 6WDWH� 3DSHU� 2I¿FH� ������������
(Palmer 2006; Watkin 2000, 270), which 
SURWHFWHG� WKH� XQGHUVLGH� RI� MRLVWV� IURP� ¿UH��
a solution extraordinarily similar to the one 
proposed by Rafael Guastavino in many of his 
works and patents, such as those commissioned 
for the Fire-Proof building (Guastavino 1888) 
or the Hollow Cohesive Arch (Guastavino 
1892a).

And the fact is John Soane and Rafael 
Guastavino had many points in common, 
although the latter apparently did not know 
about the former. They both took up architecture 
for reasons of family tradition (Abramson 
2005, 96; Vegas & Mileto 2012, 132-56); they 
admired and tried to imitate Roman building 
methods (Richardson & Steven 1999, 62; 
Abramson 2005, 107, 226; Guastavino 1892b, 
12-4; Guastavino 1895, 101-16); they invented 
self-supporting construction systems (Darley 
1999; 130); they manufactured special ceramic 
pieces for the construction of their works10; 
they used Portland stone repeatedly because 
of its extraordinary resistant properties, either 
in its natural state or evoked in mortar with 
the same name of similar appearance and 
characteristics;11� WKH\� GHYHORSHG� ¿UHSURRI�
systems for their structures; they were as 
fascinated by technological excellence as by 
architectural detail (Darley 1999, 50; Tarragó 
1999, 227); they built beautiful domes and 
vaults that succeeded in dignifying and 
embellishing even the most mercantile or 
prosaic activities below them; they lit these 
YDXOWHG� VSDFHV� PDJQL¿FHQWO\� E\� LQVHUWLQJ�
oculi, lunettes and thermal windows; they 
inserted metal ties and rings inside the fabric 
to conceal them from view and protect them 
IURP�¿UH��$EUDPVRQ������������+XHUWD�������
334; Guastavino 1910). And, unfortunately, 
they both shared and suffered the disdain and 
incomprehension of Baker, who was incapable 
of preserving the work of the former or use 
the constructive potential of the latter in his 
great works, reducing his participation to the 
acoustic cladding of vaults.

Conclusion

History is always written by the victors. 
Lutyens lost his personal battle in New Delhi 
in the Bakerloo issue, but won the war in the 
end. Lutyens, an extraordinary architect but 
also the spoilt child of the English bourgeoi-
sie and on excellent terms with Country Life 
and Architectural Review Magazine (Gradidge 
2002, 147-148) managed to underrate and even 
wipe out the presence of Baker in the mono-
graph about New Delhi written by Robert Byron 
for Architectural Review in 1931 (Byron 1931), 
being adjudicated the merits himself later in the 
publications of Nikolaus Pevsner (1951, 217-
25) and the remarks of Le Corbusier12 (Boesiger 
1957, 50). Notwithstanding the architectonic 
quality of Baker’s previous work in South Africa 
and New Delhi, this discredit was exacerbated 
too by his project for the Bank of England at 
London with the polemic and surprising demo-
lition of John Soane’s vaults. Both Guastavino 
Co.’s real collaboration in the Legislative 
Building in New Delhi and their potential par-
ticipation in the new Bank of England, where, as 
well as the Akoustolith tiles, the tile vault would 
have established an extraordinary dialogue with 
John Soane’s historical domes, were left in the 
background. It is no surprise, therefore, that 
the extraordinary participation in the acous-
WLF� DEVRUSWLRQ� LQ� WKHVH� VLJQL¿FDWLYH� VSDFHV� E\�
*XDVWDYLQR�&R���D�¿UP�WKDW�DOZD\V�VWD\HG�LQ�WKH�
background behind the protagonists of the work, 
has gone unnoticed by the history of architec-
ture, an unforgivable omission that this article 
hopes to amend.

Acknowledgements

We are thankful for the help received during this 
research to the personnel of the Avery Library of 
the Columbia University of New York, especially 
to Janet Parks and Katherine M. Prater, who has 
allowed us to reproduce the original drawings 
by Guastavino Co.; National Archives of India 
and the Spanish Embassy in New Delhi; RIBA 
library and archives; Victoria & Albert Museum 
of London; Sir John Soane’s Museum Archives; 
to Teresa Vegas; and to the library of the UPV for 
getting us rare and old texts, articles and books.



Guastavino in India

122  |  Construyendo Bóvedas Tabicadas II | Building Tile Vaults II

References

ABRAMSON, D.M. (2005). Building the Bank of 
England. Money, Architecture, Society. New 
Haven: Yale University Press.

ANONYMOUS (1922). 2I¿FLDO� 6RXYHQLU�
Cleveland Public Auditorium, Cleveland, Ohio. 
RIBA. V&A. BaH/61/1.

site due to its poor reputation as builder (Stamp & 
Greenberg 2002).

10 Soane did not only used especial lightweight hol-
low clay pots (Richardson & Steven 1999, 237; 
Darley 1999, 129), but also chose sometimes to 
produce and use white limey bricks for the main 
façade instead the usual red ferrous bricks due to 
aesthetical reasons, for example at the stables of 
Burnham Westgate (1786) (Darley 1999, 77). On 
the other hand, Guastavino also did it (Guastavino 
1892b, 21). It must be remembered that Guastavino 
required “Spanish tiles” in order to build the Boston 
Public Library (Mroszyk 2004, 28-29). Besides, he 
¿QLVKHG� WR� HVWDEOLVK� KLV� RZQ� FHUDPLF� NLOQ� DW�:R-
burn, Ma.

11 Soane often used Portland stone because of its 
strength performance at cantilevered staircases like 
the one at Letton Hall (1783), Tendring Hall (1784), 
Shotesham Hall (1785), Pitt’s country villa at Hol-
wood (1799) or at his own house at Lincoln’s Inn 
Fields (1794), among others, much in the way the 
Prun stone is used in Verona and Vicenza to build 
cantilevered staircases, which he probably saw 
while visiting the area in September 1779 (Darley 
1999, 50). He also used Portland stone to face some 
pillars and walls at the Bank of England. Besides, 
6RDQH�ZDV�RQH�RI�WKH�¿UVW�DUFKLWHFWV�WR�XVH�3DUNHU¶V�
roman cement, a proto Portland cement developed 
during the 1780s and patented in 1796 by James 
Parker, in the Moggerhanger House (1790-93, 
1806-12) (Dean 2007). Joseph Aspdin (1778-1855) 
patented Portland cement in 1824. We do not know 
if Soane used it in his last buildings, as he only re-
tired in 1834, when he was aged 81. Guastavino 
defended the use of Portland cement (Guastavino 
1892b, 21-23, 26-27).

12 “New Delhi, capital of Imperial India, was built by 
Lutyens over thirty years ago with extreme care, 
great talent and true success. The critics may rant as 
they will but the accomplishment of such an under-
taking earns respect” (Boesiger 1957, 50).

Notes
1 This text is the content of a lecture given by the au-

thors at the meeting organized by The Construction 
History Society of America (CHSA) at the Massa-
chusetts Institute of Technology on November 3rd, 
2012. See: http://web.mit.edu/cron/Backup/project/
guastavino/www/chsa_papers.htm).

2 7KLV�ZDV�/XW\HQV¶�¿QDO�YLFWRU\��³$QRWKHU�VWUXJJOH�
with Baker over the site of the Legislative Chamber, 
but I have got the building where I wanted and the 
shape I want it” (Lutyens 1920b).

3 Other people criticized the building’s form and 
pointed this apparent movement of the whole, as 
the good friend of Baker’s, Sir William Marris, 
who commented that this building was about “to 
go slowly turning round” (Irving 1981, 299). The 
6SDFH�2GLVVH\� FRPSDULVRQ�ZDV�¿UVW� VXJJHVWHG�E\�
Volwahsen (2002, 221).

4 Among others; US Military Academy, cadet chapel 
in West Point (1903-1910); Goodhue’s New York 
RI¿FH� ������������� &DOYDU\� (SLVFRSDO� &KXUFK� LQ�
Pittsburgh (1906); St. Thomas’s Church in New 
York (1906, 1911-13); South Church (now Park 
Ave. Christian Church) in New York (1910); First 
Baptist Church of Pittsburgh (1911); Laboratories 
at the Rice University in Houston (1912); Tyrone 
Railroad Station (1914-1918); St. Vicente Ferrer 
Church in New York (1915); California Building 
(now Museum of Man) in El Prado, Balboa Park in 
San Diego (1915); Henry Dater Residence (now Val 
Verde Estate) in Montecito (1917) (Wyllie 2007; 
Ochsendorf 2010, 226-40).

5 We have the answer to this letter (Sabine 1914).
6 The lecture took place at the end of March or begin-

ning of April 1914 at the Royal Asiatic Society.
7 In his most clamorous years, Lawrence of Arabia 

hid in the attic of Herbert Baker placed in 14th Bar-
ton Street, where he wrote his book The Seven Pil-
lars of Wisdom (Baker 1944, 206).

8 See among others: Gould Stable in New York 
(1902), New York Historical Society (1902), Rock-
efeller Institute for Medical Research (1908), Fifth 
Ave. Hospital in New York (1921), Bowery Savings 
Bank Building in New York (1922), and the already 
named Federal Reserve Bank in New York (1924) 
(Ochsendorf 2010, 226-40).

9 Several options were considered for the American 
partner for Lutyens in the British Embassy, among 
them, the architect Cass Gilbert, who had initially 
KHOSHG�VXJJHVWLQJ�WKH�FKRLFH�RI�³D�¿UVW�FODVV�%ULWLVK�
Architect in conjunction with some reliable Ameri-
FDQ�DUFKLWHFW´��&DVV�*LOEHUW�ZDV�¿QDOO\�UHMHFWHG�DV�
possible partner of Lutyens to manage the building 



ARCHITECT’S OFFICE N. DELHI. (1927a-03-
17). Letter to Baker. RIBA. V&A. BaH/61/1.

ARCHITECT’S OFFICE N. DELHI. (1927b-04-
05). Letter to Baker. RIBA. V&A. BaH/61/1.

BAGENAL, H. (1919). “Acoustic for Churches 
and Choral Music”. Architect’s Journal.

BAGENAL, H. (1923a-03-28). Letter to Baker. 
RIBA. V&A. BaH/61/1.

BAGENAL, H. (1923b-11-02). Letter to Baker. 
RIBA. V&A. BaH/61/1.

BAGENAL, H. (1923c-12-20). Letter to Baker. 
RIBA. V&A. BaH/61/1.

BAGENAL, H. (1924-02-14). Letter to Baker. 
RIBA. V&A. BaH/61/1.

BAGENAL, H. (1926-07-02). Letter to Baker. 
RIBA. V&A. BaH/61/1.

BAGENAL, H. (1929). “The Acoustics of the New 
Legislative Chamber at Delhi”. Architect and 
Building News, 121: 851-2.

BAGENAL, J.S. (1984-01-26). Hope Bagenal 
(1888-1979). Lecture. RIBA. V&A. BaHo/1/5.

BAKER, H. & A.T. SCOTT(1947) (August). New 
Rooms on First Floor at East & West Ends 
RI� 5HJLVWHU� 2I¿FH�� /D\RXWV� DQG� VHFWLRQV. Sir 
Herbert Baker drawings, RIBA Archives.

BAKER, H. 1912-10-03. New Delhi. The problem 
of style. The Times.

BAKER, H. (1916). Papers. RIBA. V&A. 
BaH/2/1/14-26.

BAKER, H. (1921a-02-21). Letter to his wife. 
RIBA. V&A. BaH/58/2.

BAKER, H. (1921b-04-29). Opinion on rebuilding. 
RIBA. V&A. BaH/27/2.

BAKER, H. (1922-01-10). Letter to Goodhue. 
RIBA. V&A. BaH/58/2.

BAKER, H. (1923a-01-10). Letter to Keeling. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923b) (no date, probably Nov. 1st). 
Letter to Keeling. RIBA. V&A. BaH/61/1.

BAKER, H. (1923c-03-08). Letter to Keeling. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923d-03-29). Letter to Keeling. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923e-04-12). Letter to Keeling. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923f-05-25). Letter to Bragg. RIBA. 
V&A. BaH/61/1.

BAKER, H. (1923g-06-05). Letter to Bragg. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923h-06-07). Letter to Keeling. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923i-04-19). Letter to Keeling. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923j-05-03). Letter to Keeling. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923k-08-09). Letter to Guastavino 
Co. RIBA. V&A. BaH/61/1.

BAKER, H. (1923l-08-15). Letter to Guastavino 
Co. RIBA. V&A. BaH/61/1.

BAKER, H. (1923m-12-20). Letter to Blodgett. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1923n-10-25). Letter to Keeling. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1924a-05-29). Letter to Bagenal. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1924b-02-14). Letter to Blodgett. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1926-07-01). Letter to Bagenal. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1927-04-06). Letter to Blodgett. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1928-12-10). Letter to Bagenal. 
RIBA. V&A. BaH/61/1.

BAKER, H. (1944). Architecture and Personalities. 
London: Country Life Ld.

BANK OF ENGLAND MUSEUM. (2003). The 
architecture of the Bank of England. From its 
foundations in 1694. London: The Governor & 
Company of the Bank of England.

BLODGETT, W.E. (1923a-10-01). Letter to Baker. 
RIBA. V&A. BaH/61/1.



Guastavino in India

124  |  Construyendo Bóvedas Tabicadas II | Building Tile Vaults II

BLODGETT, W.E. (1923b-10-23). 41 Letter to 
Baker. RIBA. V&A. BaH/61/1.

BLODGETT, W.E. (1923c-12-06). Letter to Baker, 
sent from Montreal. RIBA. V&A. BaH/61/1.

BLODGETT, W.E. (1923d-12-28). Letter to Baker. 
RIBA. V&A. BaH/61/1.

BLODGETT, W.E. (1927-05-02). Letter to Baker 
from Boston. RIBA. V&A. BaH/61/1.

BOESIGER, W.E. (1957). Le Corbusier. Oeuvre 
complete 1952-1957. Zürich: Girsberger.

BRAGG. (1923a-05-23). Letter to Baker. RIBA. 
V&A. BaH/61/1.

BRAGG. (1923b-05-31). Letter to Baker. RIBA. 
V&A. BaH/61/1.

BREBNER, A. (1927-03-22). Copy of the report 
secretly given by Rouse to Baker. RIBA. V&A. 
BaH/61/1.

BYRON, R. [1931] (1997). New Delhi. The 
Architectural Review, Vol. LXIX.

CHAPMAN, J. (1923-06-25). Letter to Baker. 
RIBA. V&A. BaH/61/1.

CHIEF ENGINEER IN NEW DELHI. (1923-
03-21). Cable to H.O. Weller. RIBA. V&A. 
BaH/61/1.

COLLINS, G. (1968). The Transfer of Thin 
Masonry Vaulting. Journal of the Society of 
Architectural Historians 27, nº 3, 195.

CRESWELL, K.A.C. (1914-04-24). Letter to 
Baker RIBA. V&A. BaH/58/3.

D’ESPIE, F.F. [1754] (1996). Manière de rendre 
WRXWHV�VRUWHV�G¶pGL¿FHV�LQFRPEXVWLEOHV��R�7UDLWp�
sur la construction des voutes. Venezia: Il 
Cardo.

DARLEY, G. (1999). John Soane. An Accidental 
Romantic. New Haven: Yale University Press.

DEAN, P. (2007). It was Unimaginable that this 
House Would Emerge as a Soane Masterpiece. 
The Architect’s Journal 3: 24–35.

GOODHUE, B.G. (1921-12-30). Letter to Baker. 
RIBA. V&A. BaH/58/2.

GOODHUE, B.G. (1916-05-05). Letter to Rafael 
Guastavino Jr. Box 2, Folder 13, GCC, Avery 
Library. Reproduced by COLLINS, G. 1968, 
195.

GRADIDGE, R. (2002). Baker and Lutyens in 
South Africa or, the Road to Bakerloo. In 
HOPKINS, A. & GAVIN, S. 2002. Lutyens 
Abroad. Rome: The British School at Rome.

GUASTAVINO, R. [1892b] (2006). Escritos sobre 
la construcción cohesiva y su función en la 
arquitectura. Madrid: Instituto Juan de Herrera.

GUASTAVINO, R. [1895] (2006). Función de la 
fábrica en la construcción moderna. Madrid: 
Instituto Juan de Herrera.

GUASTAVINO, R. Jr. (1910). Patent n. 947,177 
for Masonry Structure.

GUASTAVINO, R. Jr. (1925). Patent n. 1,563,846 
for Sound Absorbing Material for Walls and 
Ceilings.

GUASTAVINO, R. Sr. (1888). Patent n. 383,050 
for Fire-Proof building.

GUASTAVINO, R. Sr. (1892a). Patent n. 471,173 
for Hollow Cohesive Arch.

HUERTA, S. (1999). Las bóvedas de Guastavino 
en América. Madrid: Instituto Juan de Herrera.

HUSEY, C. (1950). The life of Sir Edwin Lutyens. 
London: Antique Collectors Club Ltd.

IRVING, R.G. (1981a). Indian Summer: Lutyens, 
Baker and Imperial Delhi. New Haven: Yale 
Univ. Press.

IRVING, R.G. (1981b). “Lutyens in India”. 
Progressive Architecture 12: 93-8.

JONAS, G. (2008). “Arthur C. Clarke, Premier 
Science Fiction Writer, Dies at 90”, The New 
York Times, March 18th.

KYNASTON, D. (1999). The City of London. 
Illusions of Gold, 1914-1945. Vol. 3. London: 
Chatto & Windus.

LEDOUX, C.-N. [1804] (1994). L’Architecture. 
Considérée sous le rapport de l’art, des moeurs 
et de la Législation. Madrid: Akal.

LONDON INDIAN OFFICE. (1913-01-08). Letter 
to Herbert Baker, RIBA. V&A. BaH/58/3.



F. Vegas, C. Mileto

Construyendo Bóvedas Tabicadas II | Building Tile Vaults II  |  125

LUTYENS, E. (1915-01-03). Letter to his wife. In 
Percy & Ridley 1985: 308-9.

LUTYENS, E. (1916-01-16). Letter to his wife. In 
PERCY, C. & RIDLEY, J. 1985. The Letters of 
Edwin Lutyens to his wife Lady Emily, 328-331. 
London: Collins.

LUTYENS, E. (1919-12-24). Papers 1.159. RIBA. 
V&A. LuE/17/7/1-5.

LUTYENS, E. (1920a-01-13). Papers 1.160. RIBA. 
V&A. LuE/17/8/1-5.

LUTYENS, E. (1920b-02-08). Papers 1.161. RIBA. 
V&A. LuE/17/9/1-7.

LUTYENS, E. (1925-04-28). Letter to his wife. In 
Percy & Ridley 1985: 403-6.

LUTYENS, M. (1980). Edwin Lutyens. London: 
John Murray: 187-9.

METCALF, T.R. (1989). An Imperial Vision. 
London: Faber & Faber.

MORRIS, J. (1983). Stones of Empire. The Buildings 
of the Raj. Oxford: Oxford University Press.

MROSZYK, L.J. (2004). Rafael Guastavino and 
the Boston Public Library. Boston: unpublished 
MIT Thesis.

NATH, A. (2002). Dome over India. Rashtrapati 
Bhavan. Mumbai: India Book House.

OCHSENDORF, J. (2010). Guastavino Vaulting. 
The Art of Structural Tile, 226-240. New York: 
Pricenton Architectural Press.

PALMER, S. (2006). Sir John Soane and the Design 
RI� WKH� 1HZ� 6WDWH� 3DSHU� 2I¿FH�� �����������
Archivaria 60: First International Conference 
on the History of Records and Archives, Journal 
of the Association of Canadian Archivists: 39-70.

PEVSNER, N. (1951). Building with wit. The 
architecture of Sir Edwin Lutyens. Architectural 
Review 111: 217-225.

POUNDS, R., D. RAICHEL & M. WEAVER (1999). 
The Unseen World of Guastavino Acoustical Tile 
Construction: History, Development, Production. 
APT Bulletin 30, 4: 33-9.

REDFERN, M. & J. OCHSENDORF (2010). 
Selected List of Extant Buildings with Guastavino 
Tile Vaulting. In OCHSENDORF, J. 2010, 
226-240.

RICHARDSON, M. & M.A. STEVEN (1999). Sir 
John Soane. Master of Space and Light. London: 
Royal Academy of Arts.

ROUSE, I. (1927a) (probably March). Report. 
RIBA. V&A. BaH/61/1.

ROUSE, I. (1927b-04-07). &RQ¿GHQWLDO� OHWWHU� WR�
Baker. RIBA. V&A. BaH/61/1.

SABINE, W.C. (1914-04-13). Letter to H.Bagenal. 
RIBA. V&A. BaHo/1/1.

SHOOSMITH, A.G. (1931). The Design of New 
Delhi. Indian State Railways Magazine 4: 
423-33.

SINGH, K. (2006). My Father, the Builder. Delhi, 
The Imperial City. Delhi: The Attic.

STAMP, G. & A. GREENBERG (2002). Modern 
Architecture as a very Complex Art: The Design 
and Construction of Lutyens’ British Embassy in 
Washington D.C. In HOPKINS, A. & GAVIN, S. 
2002. Lutyens Abroad, 131. Rome: The British 
School at Rome.

TARRAGÓ, S. (1999). Las variaciones históricas 
de la bóveda tabicada. In HUERTA, S. (1999). 
/DV� EyYHGDV� GH� *XDVWDYLQR� HQ�$PpULFD�� ����
240. Madrid: Instituto Juan de Herrera.

THE PIONEER. (1927) (no date, probably April). 
Press note. RIBA. V&A. BaH/61/1.

VEGAS, F. & C. MILETO (2012). Guastavino y el 
eslabón perdido. In ZARAGOZÁ, A., R. SOLER 
& R. MARÍN, 2012. Construyendo bóvedas 
tabicadas: 132-156. Valencia: Universitat 
Politècnica de València.

VOLWAHSEN, A. (2002). Imperial Delhi. The 
British Capital of the Indian Empire. Munich: 
Prestel.

WATKIN, D. (2000). Lecture XII. Sir John Soane. 
The Royal Academy Lectures. Cambridge: 
Cambridge University Press.

WELLER, H.O. (1923-07-20). Letter to Baker. 
RIBA. V&A. BaH/61/1.

WYLLIE, R. (2007). Bertram Goodhue. His Life 
and Residential Architecture. New York: W. W. 
Norton & Company.


