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The Search for Integrating Space and
Structure, to Frorq the Geometry of Nature

/ \
"Uhe spirit of the starty is the most marvelous
4 moment at any time\for amthing. Because m the start
’ ltes the seed for ali ll)l(tgs that must follow. A 1hings i
/ unable to start unless 1 can coman all that ever can
/ come fram " \

\
/ Lows 1. Kalin \
/ \

“At this moment in ﬂ,kﬁ:(rmn, tiving man knows
that he has evolved fraom jorms thqt are not -ltving., and
he has within ix rearch the possikility of giving life to
mamimate forms. He can give life to forms winch through
hiy own creative ane c,\'l’chvnmv of himdelf " 2

\

Anne GG Tyng.s A
/



The current rise of reconnections between architecture and
generative models of the nature are part of a larger story. This has sparked
interest in figures of architects, engineers and theorists who for more than
a century have sought the self-generation. Many of them have remained
hidden behind the great stories avoiding its visualization and causing a
partial view of the problem. One of these cases Is Anne G. Tyng (Fg 1),
whose Interest in the principles of generation or formation emerged in the
fifties in a relationship close to the practice of Louis | Kahn, one of the
most significant architecture of the twentieth century. However today we do
not know the true scope of this relationship and experimentation close to
nature. This therefore is still an undiscovered territory, therefore justified
enter it and decode it. This will contribute to the construction of a new
critical path for architecture. Thus, within the framework of these contrasts
we think that Is necessary 1o study The first explorations Initiated with
three-dimensional models by Anne G Tyng (g2 These explorations we
believe contain the fundamentals of their practice and the key to decode
his quest to integrate structure and space from principles formation implicit
in nature. In other words, at the beginning of Anne G. Tyng we find the
essence that allows us to understand what came later. In summary, our
purpose is to delineate the following key premises on which we rely to
prove our thesis. These premises are structured into four chapters: first the
context, second, concepts, third. the seminal works of Tyng and finally their
interaction with Kahn

The beginning of
Anne G. Tyng
inhabits the seed
that defines his
work, this seed
also preform
everything that
comes from it.

Figure. 2

First is important to understand the context, in other words the
gear of production the seminal work of Tyng. This will allow sharing and
linking elements or separate individual parts, both in time and space. This
strategy attempts to find the direct and indirect relationships of their
cultural imaginary, and its manufacturing real worid to try to explain them.
In this way Is possible to see the use and the appropriation, that makes
Tyng of these imaginaries. For example, this is the case of a worid given
by the science and technology, which caused, the mid-twentieth century a
space between nature and technic. This world is perceptible, from the
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geometry of the underlying structures in seminal works and texts by Tyng.
For instance, in which, Tyng extrapolate concepts of crystallography,
psychology. chemistry, physics or biology iFigs). On the other hand, this
strategy also serves to observe its connection with the architectural
theories of the nineteenth and early twentieth century between Europe and
the United States through an American educational system from French
and Germanic connections, linked to nature (rigs It's more, these
connections also allow equally appreciate the link Tyng with traffic of ideas
between the academic world and the professional world, between curricula
and key figures. Starting with the figure of Louis |. Kahn who was linked to
University of Yale and University of Pennsylvania, while working in his
office Tyng. Continuing with figures such as Walter Gropius, Marcel Breuer
at Harvard, where Tyng was formed as architect. Similarly, in this traffic of
ideas, are the work experiences of Tyng in New York. For example,
experience with Konrad Waschsmann as well as their pedagogical
experiences Beaver College and the Philadelphia Museum of Ar
Children's Art Classes , where Tyng come in contact with the progeressive
education.s Finally, the traffic of ideas prompted to Tyng to a turning point
in her doing, especially focused on the ideas of Richard Buckminster Fuller
(Figsy and somehow also in the work of engineers Pler Luigi Nervi and
Robert Le Ricolais, who were a professional reference to her.

Second is crucial, that we rely on the concepts that shape the
seminal works of Tyng. And so, understand the components of these
works, the creative mechanism that gives them life and their multiple
origins. For example, the concepts of unity, of growth and of form, strongly
tied to principles and generative models in nature. However, these studies
lack theoretical background developed at the time of manufacture. This
forces us to use little-studied guidelines to address their development
These guides found mostly in the writings by Tyng a posteriori, in the
theoretical sources of these writings, his practice and documents
consulted. An example of these guides, are texts like: Anatomy of Form/
Atom to Urban, Urban Space Systems as Living Form, Geometric

“He can give life
to forms which
through his own
creative are
extensions of
himself.”

Anne G Tyng




321

that even that transgressed the physical object itself of these projects, and
helped build some of the most impartant concepts of the work of Kahn As
was the case of concepts like: "Order* and "Form" or the concept of
"Roomt

In conclusion, at the beginning of Anne G. Tyng inhabits the seed
that defines his work, this seed also preform everything that comes from it
Which contains the implicit generative principles in spatial structures in
nature used by Tyng, in the early fifties, to give life to the forms that
through their cwn creativity were extensions of herself These explorations
challenge greater stories, like that of Louis |. Kahn and also is part of a

These
explorations
challenge greater
stories, like that
of Louis |. Kahn.

breader history of architecture interested in generative models of nature,
which currently affect contemporary logic design. Consequently, reveal this
story contributes to building a critical path new to the architecture and to
understand better how man comes into contact with the ideas and how
materializes, issue that has been inherent in the practice of architecture at

all times
Endnotes
1 Kad L | (2003) Lows [ Kahe Fereswtsad Tezt (R Twumbly, Ed) New
York-Londom W W Nomeo & Company. P 37
2 Tyng A G (I98E) Urhan Space Sysiomes a Living Fonn Farts |
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(Ed ). NON Mushrmmg Arvhiteeture (pp. 360-369) Londin Thames &
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4 Prog = 15 A pedagogical mo t Shat bagan n she
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Apéndice C. Presentacién tematica de tesis Visiting Scholar School of Design of University of Pennsylvania,
Philadelphia P. A . US, (2015)
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Resumen: Este articulo esrudié la transformacion sufrida por la City Hall Tower de 4.
G. Iymgy L I Kahn, entre 1952 y 1953, con relacion a la publicacion de febrero de
1953 de la revista Architecrural Forum, Iz Thiz Tomorrow's Strucnwre®. La cual,
analizo ¢l fondo y las implicaciones del diseflo mridimensional, en particular en los
marcos espaciales. E: decir, este articulo abrio um espacio de experimentacion
historiogrdfico, en ¢l cual, las especificidades pueden deconstruir lo: caso: giobales, en
@ste caso en relacion con L. I Kahn y 4. G. Tyng. T, en particular, este estudié reveld
las mangformaciones de la City Hall Tower, tanto en su método de representacion,
como en su légica esmrucitural.

Exte aniculo se dertva del estudio producidos de caso de la Ciry Hall Tower, de
Lows I Kaklm y Anme . Tng realizado en el marco de la tests docioral en
desarrollo: "La obra seminal de Anne G. Tymg, y Loun I. Kskn™. Universidad
Poliséeneca de Caralutta, Fspafha tests & I em cwrso da en ¢l afio 20) 2

1.INTRODUCCION

En febrero de 1953, la revista Architactural Forum, publico a manera de sumposio un
analisis sobre el fondo y las implicaciones del disefio tidimensional, en particular en los
marcos espaciales. Este hecho ocurria mientras, A G. Tyng y L. I Eahn estaban aum en
su procaso de formacion de la Ciry Hall Tower, en busca de la tan anhelada estructura
del maBana
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En partcnlsr, este simposio presento las experiencizs v opinionss del ingenisro
estuctural Feliz J. Sammely, v una apreciacion de ofros expertos ingenieros v
argquitectos, sobre la tendsncia hacis las  estuctura: marco-espaciales en Mome
America Las cualss, segin la revists, presagiaban una revolucion en 1a arguitectura.

La revista Architectural Fomum, 3 la cual, estaba suscrita A. G, Tyng, era editada por
Dionglas Pumam Haskell, interszado en las estmocmiras de marcos espaciales, y cercans 3
L. I Ezhn ¢Williams, 1996 Izualmente, en 1z seleccion de expertos hecha por la
revists para esta publicacion, desmacsban figuras relacionsdas con A. G Tvngv L. L
Eshn come por ejempls: B. B Fuller, Fobert Le Bicolal, Eonrad Wachsman v Walter

Gropins.

De lo anterier se inflere que, existio una relacion entre el debate de la revista ¥ el
proceso de disefio de la City Hzll Tower. Maxime, en momentos en que A G Tyag
hacia un segundo infento para resolver muchas dificultades de su primera version. Y,
ella urgia por algunas luces que le permitisran enCONTEr Oos Camings,

Maz sun, Kabn, ma: o menos un abo despuss escribia a A G. Tyng reconeciends la
importsncia del pensamiento de F. J. Samusly sobre &l v A G. Tynz. Ademas, Kahn
agregaba que FJ. Samuely ers un maravilloso ingeniero, era mas practice, ¥ mas visible
sus propuestas como productos, dignoe de comparir un bogar junto 3 BB Fuoller, B Le
Ficolzsd, v P. L. Mervi. (Tyng, 1087)

Para mostrar mejor este punto, el siguiente texte confronts las dos versiones de la City
Hall Tower, 1z de 1952 Fiel v la de 1953 Fig}, con las declaraciones de los experios en
el zimposio e mencion. Para asi, desvelar los apomes que hizo ests simposio a la
segunda version de la City Hall Towes, ¥ al final a la ultima vy definitiva version de la
City Hall Tower de 1057.

En partcular, los panelistas consideraron dos puntes fundamentales para afrontar el reto
de las estmucturas marco espaciales, primere, &l cambio de parsdigma proyecmal
bidimenszional por el tridimensionsl, v segunde el cambio concepmal de las lagicas
estruciarales tradicionales, por Duevas concepoiones irdimensionales.

Estas consideraciones, fueron confrontadas com las proceses de ideacion de las dos
versiones de la empa formativa para entender los derivaciones de este simposio sobre la
segunda version de la City Hall Tower. Asl como, para desvelar los artificios surgidos
de este cambio de paradigma proyecmal ¥ esmucniral, en el provecte sn mencion por
gjemplo 2] concepio de crecimiento.
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: i{ ¢ |1 | S
Figura 1. City Hall Towsr 1952, fachada y planta, Figura 2. City Hall Tower 1953, fachada y plants,
fugare: Tyng Collecton , AAUP. fusate: Tyng Collection , AAUP.

2. CAMBIO DE PARADIGMA PROYECTUAL

2.1 Del plano al espacio

Para empezar, por ejemplo, Felix J. Samuely principiando su ariculo “Space Frame
Defined” exponia gue: “Para que ouestros edificios se puedan colocar facilmente en el
tablero de dibujo, cada parte estructural junto con su carga 25 usuzlmente considerado
21 un plano.” (Samuely, 1953) Tal cual como. A G. Tyng planteo su primera version
de la Ciry Hall Tower.

Sin embargo, F. J. Samuely, afirmaba que este hecho resmmnge necesanamente lz
concepcion widimensional tanto a arquitectos como a ingenieros. ¥ ademas F.J
Samuely decia que. “La comsmuccion espacial no puede ser concebida en un plano:
25105 espacios tienen que ser mostrados en su totalidad ya sea en vanos planos o en
isometrias.” (Samuely, 1953} Asi como, Tyng, hizo en su segunda version de la City
Hall Tower.

Izualmente. W. Gropius profesor de A. G. Tyng, cuando, ella estudiaba en Harvard
University, coincidia con F. J. Sammely, y comentaba que efectivamente: “La formacion
actual del arquitecto [...] ha dado como resultado “la arquitectura del tablero de dibujo™
desarrollado en la llanura de la planta y la fachada ™ (Gropius, 1953)
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su comepcion estuctural, ocasionade por las restncciones de su  enfoque
mdimensional.

Aim mas, cuando, lz anterior descripcion de L. I Kahn es comparada con su descripcion
de la segunda version. las limitaciones en la comcepcion de la logica estuctural
tmidimensional de la primera version se hace mas evidente. Y al mismo tiempo, I3
claridad concepmal de 1a segunda version es innegable.

Por ejemplo. L. I Kahn decia sobre 1a segunda version: La City Hall Tower: “Es una
exploracion de las formas resultantes de extender un sistema marco espacial mriangular
en una direccion veracal.” (Kahn, 1953) Fig6

Asl gue, asta segunda version. esta vez, no pretende dar mas forma a2 marcos
triangulares a modo de columnas, como la version mas temprana. ni a ningun oo
elemento ajeno a su logica estructural. Esta segunda version solo deja fluir ibremente 1a
geometria en toda su extension

Por tanto, continna L. I Kahn describiendo la sezunda version de la City Hall Tower. y
dice: “Los planos de 1a planiz no estan directamente uno sobre el otro, [estos] cambian
en una relacion triangular entre si como resultado de la geometria de la estructura.™
(Kahn, 1953) Con esto Kahn quiere decir que, el edificio ya no es mas 2l resultado de
una prolongzcion bidimensional o extrusion ahora el edificio es el resultado del
desplisgue de una logica mdimensional del espacio.

Por tanto, A. G. Tyag dice que, comenzd durante este periodo de formacion de la City
Hall Tower a buscar en el nigor de una geometria tridimensional Por ejemplo. Tyng se
preguntzba ea ese momento: “/como se une la geometria, su tendencia genética
[disposicion namural] ¥ como y donde esa tendencia puede conducir a vanaciones?.”
{Tyng, 1997)

Precisaments, F. J. Sammely en su amiculo para el simposio definio, como se une ©
como era la disposicion narural de 12 geometria de los marcos espaciales a traves de lo
que &l denomino viga estrellas. Fig.§ Esto es. 1a conexion mridimensional de minimo tres
lados apoyados ea sus extremos. Por ejemplo, “las cupulas del gotico [las cuales decia
F_J. Sammely] eran realmente construcciones mdimensionales ™ (Samuely, 1953)

Al respacto, R.B. Fuller replico: “La viga estella de Sammely demuesira la unidad
estructural basica de [mi] “Energetic Geometric™ porque el tetraedro ( piramide de tres
lados) encierra el menor espacio con la mayor superficie v es 1a forma mas ngida contra
presiones externas.” (Fuller, 1953) Fig9

Conviene subrayar que, la investigacion que menciona R B. Fuller, seguida por A. G.
Tyng tiempo atras “Energetic Geometric”, puede ser vistas como un ambicioso intento
de R B. Fuller para masladar fenomenos a partr dal mundo de los cuerpos solidos y
fuerzas estaticas dentro de fenomenos en un regeneranvo patron ¥ dinamicas
energancas. (Fuller R B., 1999)
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Es decir, A. G. Tyng monvada por su interes por entender la disposicion namural de la
geometria, buscaba “ el orden (2l cual segim L. I Kahn) es la union a partir de la cual
2] disedio pueds trabajar, [...]7, para lo cual, esta vez A. G. Tyag zenerd herramientas
tmdunensionzles como insistentements recomendaron los participantes en el simposio
de la revista Architecural Forum.
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Hall Towsr 1952, Ia cmal mmoesta las legica 1953 Fuente, Kahn Collection, AAUP
sstractunal ds 12 version mas temprans.
Fueats, Kahn Collection, AAUP.
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Figura 4. Dotalls scports tetra octasdrico de Ia City  Figura 7. Modele City Hall Tower 1952, Fusats,
Haill Tower 1952. Fuente, Kahn Collection, AAUP.  Kahn Collection, AAUP.

Figura 5. Rscortes do patrozes do Jos vacios pan Figurs 8y 9. Vim ex sstella do F. 1. Sammaly,

ascensozos ¥ escaloras do Ia City Hall Towsr 1952, modeles de Ia  investigacion “Emargetic

Fuents, Kahn Collection, AAUP. Geemstric™ de R B. Fullar. Fusate Architoctural
Forum y Faller Colloctica.
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3.2 Modelo

Asi pues. ya esta modelo, permitio visualizar a A. G. Tyng un potencial de formas solo
posibles de descubrir a través de medios tndimensionales. De hecho, 2fos mas tarde, de
haber terminado la City Hall Tower, A. G. Tyng aseguraba que: “La creacion de espacio
madiante modalos ampliz el proceso de disefio de dibujos bidimensionales 2 otro mivel
de invencion de formas poteaciales.™ (Tyng, 197§}

Asi pues. este modelo, una zrilla de tetraedros, actud como una mawiz tmdimensional
que preformo tode aquello que broto de &l, y paralelamente, permutio 3 A. G. Tyag
descubnr formas mesperadas pero previsibles. Es decir, el proceso de hacer modelos o
disedar en tres dimensiones, dice A. G. Tyaz:

“[...] es una forma de descubrir un concepto en otro nivel de disefio. explorando un
nuevo conjunio de vanables en tres dimensiones que simplemente no existen en dibujos
de dos dimensiones, o en el ojo de las mentes.” (Tyng 1978)

Asi pues, el modelo de representacion tnidimensional en madera realizado por A. G.
Tyng desvele las relaciones espaciales complejas propias de unz esguctura Imarco
espacial. Fig. 7 Las cuales, difieren en gran medida de las relaciones de las estructuras
tradicionalmente octogonales.

Por gjemplo, &l simple acto de contener las columnas denmo del volumen de un edificio
octogonal, no amerita mayer esfuerzo. porque. una simple extrusion o la repeacion
bidimensional de la estructura bastarian.  Pero, hacer ests mismo sjercicio en una
estrucmira marco espacial dentro de una geomesria fetrs octaedrica. como lo hizo A. G.
Tyng. es algo muy distinto.

Asique, A G. Tyng resuelta 3 contener las columnas denro del volumen del edificio
de la segunda version de la City Hall Tower, explica que: “Al desplazar el centro del
conjunto de columnas por el plano (dice A. G. Tyng) pude eliminar las condiciones del
borde donde solo una o dos de las res columnas estaba contenidas por el volumen de la
torre “(Latour, 1986}

Sin embargo, A. G. Tyng mas tarde reconoceria que esta operacion de encasire enme
los bordes de los planos hexagonales con la finalizacion del comjunto de columnas
inclinadas en wes direcciones, en este segunde protoupo de la City Hall Tower. no fue
coordinada completamente, como si, lo fue en la propussta final de ests torre en 1957,
(Latour, 1986}

Para lo cual ella mvo que generar otro modelo midimensional de la Ciry Hall Tower.
(Latour, 1956) A través de este otro modelo de estudio. A. G. Tyng comprendio que:
“cada 66 pies de altura (20m) la unidad estructural (tetra octzedrica de la tome) era
idénnca en todos sus aspectos a cualquier otra unidad estructural ¥ los mures de anzulo
idéntico de las unidades “predestinaban” su “rotacion™.’

' Tyzg Collscttion AAUP. (741 C. 18)
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4. DESENLACE
4.1 Artificio rotacional version final 1957

En particular, este armificie rotacional, incomplsto en el segondo prowdpe de la Cigy
Hall Tower pero operative, fue alcanzado completamente, cuando, A. G Tyng, tres afos
despues, visnzliza un paron trisngalar en la rotcion de estas unidades estmachrales. El
coal |, dice A, G Tyng “[...] sigue un simple rianFulo en plants con cada umidad de G6
pies de aln::a moviendose herizonfalmente a lo largo de la mitad del lado del
triangulo.”

Por lo cual, cuenta A, G, Tyng que para comprender ¥ explicar mejor la City Hall
Tower, ¥a para su ultima version en 1957, mwve que gensrar (. dibujes
exploratorios (...} superponiendo varos planos en wn solo dibmjo o superponiendo
varias secciones diferentes en un dibujo, en efecto utilizande uwn tipe de técnica de
holograma como un paso intermedio snme dibnjar v modelar.™ (Tymg, 1978) Fig. 10

En otras palabras, &. &. Tyng represenio un modele de la City Hall Tower en
diferentes plancs al misme tempo, logrando asi que se entendiers como una imagen
mdimensionzl, goe complemento su modelo en madera. Estos modelos, permitieron a
ella dar forma hexagonsl a sus niveles ¥y descubrir el mesperado borde bhelicoidal de su
torme.

Esto quiere decir que, el uso de la grilla temra octaddrica en si, predesting siempre los
movimientes de la City Hall Tower. Por que, el control de las reglas o orden al interior
de esta grilla zolo dependio de 1a capacidad de A. G Tyng para descifrar o comprender
la logica procesual de formacien subyacents a esta geometria cercana @ la materia, para
asl, ajustar los problemas de disedo.

Es decir, “La geometria de la torre, a fin de completarse a 5i misma, “guiso™ roter la
planta sobre =i misma de nivel a nivel para formar una helice.” (Tymg, 1975)

Por tanto, 1a artiolacion estmucmiro espacial midimenszional conjuntaments con el orden
seometrico basado en principios estructarales en la namraleza v desde luego los ajustes
del disefio proporcionaron la forma helicoidal, por 1a que es hoy conocida la City Hall
Tower, version 1957, Figll

£ CONCLUSION

En definitiva, la segunda version de la City Hall Tower en formacion vire del plano al
espacie, ¥ con ello vislumbroe la disposicien nataral de su geometria estroctural, v de
esa forms comprendic ese orden de crecimienmto vertical gue permitie coaducir a
varaciomes y visualizar la estructura del mafana, como presagiaba la revista
Architecmral Forum.

328



329

!'igmltCnyHlllel”? dinoqlommo Figura. llCuyBa.llel”? Shdo Pnnn.
Fuents, Kahn Collection, AAUP. K2 Colloction, AA

Referencias

Fuller, R. B. (1953_ Febraury). Is This Tomommow's Structare? 150-160. (A. Forum,
Interviewer)

Fuller, R. B. (1999). Your Privare Sky R. Buckminster Fuller 4rt Design Science. (J.
Erausse, & C. Lichetenstein Eds.) Baden: Lars Muller Publizher.

Groprus, W_ (1953, Febraury). Is This Tomorrow’s Structure? 150-160. (A. Forum,
Interviewer)

Kahn 1. (1953). Toward a plan for Midtown Philadelphia. Perspecza (2), 11-27.

Latour, A. (1986). Lonis I Kakn I'uomo, 1l maestro. Edizioni Kappa.

Samuely, F. J. (1953, Febraury). Is This Tomorrow s Stucture? 150-160. (A. Forum,
Interviewer)

Tynz, A G. (1978). Crafting Space of Tossing Dice - Platonic Playthings of Baby
Bacchus.Great Models. The Student Publication of the North Caroiina State
Universiry School of Design , 27, 90-95.

Tynz, A G. (1997). Louis Eahn 1o Anne Tyng : the Rome letters 1953-1954. (A G.
Tyng, Ed.) New York: Rizzoli.

Wachsman K. (1953, Febraury). Is This Tomorrow's Sucture? 150-160. (A. Forum,
Interviewer)

Williams, S. (1996). Critiques of Liberal Individualism: Lowis Kahn's Civic Projects,
1947-57. Assembiage (31), 56-79.

Apéndice D. Ponencia oral para el Encuentro de Morfologia Metropolitana, Universidad de Buenos Aires-UBA,
Argentina. (2018)



330
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Abstract. The amargescs of complex phenomena o oo tos kas forced arsatons
to comact kmowledge with design. In architechoms, this siturtion has prowoied
an inbarest i hiddem or lifle-iosomas historical academics whe, for years, songht
dezign anewers in the tercoomection with diffarent dimemsioss of mality. In
partizalas, we hzve besa drsrasted iz kow this happees in the architicturs of e
Amurizan northeast, more precissly the derivaticss of Eropaan thaories m the
mid-tvantisth camtury.  Above all, s ware tmierasted = the pemca of Awwe
Griswold Tyng, —who kad 2 close professional and persemal relatiomship with
Lous Isaders Hahn, but specifically, in the war she materialized bar seeminal
work bateesen 1951 and 1853

In the taxt, thes subject is addrassed thromgh ber seerinal progect Elemansaey
Sehaal ie Bueks Cowndy F. A, which makes up the DRA of this architect’s wodk.
The projact s based om 2 prefabrisated geeerztive systson of imterconsected parts
of tetraiedrom: and octakedrons capahbla of prodocing 2 diversity of Tasponses at
dufferant scakes. Tharefore, methodologically, we will pesstrade A & Tyes's
iagmery and rsal-world of mamfacmrs. An idsclogy comcuived thanks to a
sezxch to mtegrate spacs and structrs. Thare, geomatry actd 2= an mstromant
to extract the structure] codes wrdarbying mathar, whet snabled bar to defy gravity.

Tha rasults of the stmdy indicated that the ideal of progmess, 2long with scianos
and teckmology in the Ueited 3tates in the mud-toentiets cantery, fmled a fow
of ides betwesz the profissiomal and edocatiomal woclds This led to a
readjustment of the then-domisant redoctice and totzlizing architéchra! modals.
This fact goided Awne . Tyng tovards reflactive inter- and travedisciplnery
medals close to generatve systams and comsplex thiwicing, which kelped this
architect i bar search 1o find the stwcturss of somemon.

Keywords: Amne . Tyng, Lows L Hahn, Geomeetry, Stroctars, Bamimal Warks.

1 INTREODUCTION

"The spirit af the stans iz the most marvelous mament at any time for anything. Bacause
i tha start lis: the :eed for all thmss that mmst follew. A thing is unabla to start umisss
it can cantain all thet ever can come from it” [1]



In the 2arly day: of Anna G. Tymg's architacturs [ives the definmg s
Works such 23 the Elemenary Schoo! in Bucks Cou i
Walworth I'_'.ru‘-!,:.:a u‘ ga:r.a ]
the City Hail Tt
codasz to m.Jmnb]e h-::
zeminal w

a2

33, or in the early version: of
zrew 1!:-.- a.ed mt contams the

7
2

S3—uthekavto xr.xemm the norms 2nd rules
-practical world of A G Tynz. Thezet baginning: ozcwred
of L. I Xahn; amid the optimizm for the future, the
US educational system, and the movement of
tology betwaen Europe and North Amesrica, which
t 12 _r_h.tecmrﬂ ofy tigth century
In the foliowinsz text thi: subject is addressed throush her semimal project
Elsmentary School in Bucks Coungy P. A., which makes up the DNA of thiz architects
work. The project is based on 2 prafabricated genarative systam of intercormectad p;';
capable of producing a diversity of respomse: at different scales Therefore,
metkodologicall e will penetrate A G : imagmary and real world of
manufacturs. Anidsolozy conceived thanks: to 3 search to intesrate space and structure
Thers, zeometry actzd s an instrument to extract the swructural codes underiying
. what enablad her to defy zravity

b

Tyng 1851-1852. Bourcs
Griswold Tyng Collsctice 74
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2  CASESTUDY,ELEMENTARY SCHOOL, BUCKS COUNTY,
P A

21  The Geometry as a Decoder of Gravity

Inthe early 19305, A G. Tyng's recent interest in the principle: of gzometric formation
led her to 2n experimental exercize 2s pan of the desizn of an slementary school in
County Bucks, Penreylvania. This project wes finished in 1932, followsd by 2
publication introducad at the Mid-Atiantic States District Regional Conference of the
American Institutz of Architects, organized by the Philadelphia Chapter ofthe ATA [2]

Tha exercize focusad its search on the challengz of gravity, 2batractins the geomstric
codzs of matear itzelf To do thix, first A G Tyng tumad to L. [ Kahn's dizcourze on
morumertality. She —lke I [ Hahn— thouzk: that new architecturs should use
features whoz2 tectonic 2utherity wa: undeniable.

In pursuit of thiz cbjective, A C. Tvng 2lso appealsd to R B. Fuller's ressarch on
thz z2odesic dome, ' product of the development of 2 vactor system callad Energatic-
Swnerzetic Geomatry, whose besic unit was the tetrahedron. Thess explorations
represent=d R B Fuller's szarch for the fundamental structurs: of matter. In panticular,
it was an approach 1o cloze-packed-zpheres, which lad to basic confzuration: in space
R 3. Fuller 22 2 functional whole in general terms, idenucal to platonic solids,
conceived these confizuration: [3] (se2 Fiz. 2)

Figure 2: Intenicr tmags of the Archissctural Foruw magazing, Augast, 1951, part of tas article
thas spreads tias ressarch of Buckmanster Fullsr, i Slack Momatzin Collegs, 1048

' A G. Tz szid: T Hoeard a locturs by Fuller, aud I was very excited abom &t”,
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This starting pedint reveal: A . Tyng's Mietest in exploring the arder to mizerats
space ind the structure of the slementary school. A G Tyng explain: this idea as
fallews:

“The "classroom under a wee” (elemeantary schoel) was built up from the archetypal

arder of “mangle”. Space-flling octzhedron-tetrzhedron geometry fommed the canopy
af diminishing layers of “branch and leaf™ a3 well 23 the fapered “ranch and mmk™
suppart. Three triangular “wess” jeined theirr branches in a e claszroom friansular
unit o 2 largsr zcale. Om an even largsr :calz, 2 “growe” of fve trianglss of “trees”
fammed the auditorium-adminisrative buildng as an open-sidad hexzzon” [4].
Fram thiz poimt, we will dzscribe the wTiting proces: or geometric coding of this
experimental project [mthe caze of A G Tyng, it &2 2 question of considermg dazizn
23 3 Zeneraiive system or the art of unifying parts. In other words, it consists of their
relationships as 2 whole within 2 symargy, rather than the simpls addition of itz panis
This means that Fom now oa we will approach the subject of the elementary schoal
fram the relztions bemweean the two-dimensional :implicity of the riangle and the threa-
dimensional complexity of the tetrapcizhedral grometrias.

This creative proce:s was the result ef the idea: of A. G Tyne, imvelved in 2 systemic
paradizm, encoaraged by contemparary prafabrication techriques. A model where the
tectomics sets the courss through a saries of geamestric codes, capable of reordaring the
dynamic forces of a building.

It i3 neceszsary to clarify that The Whole —represented in the general dketch of the
clamantary school— {zee Fiz. 3) took thaps when beginning with logic of combnations
afthe miangle, the smallest and simplest fizure ar part in which we can divids the two-
dimensional space [3]. In tam, thiz part or rianzlar czll semved as 2 2eparate To0m or
spatial umit, 23 a mass or vodd that hald 2 different and similar mumber of project
activities, for example, the tiad of claswrosms or the vestbole to the administrative
arza ofthe school or, on a smaller scale, the cl2szroom: m fmetional units ar by schoal
levels

PEZINCT PON S8 [LIHEHTANT ITHOOL  BECED SOMHET FIHHITLYAHIA

Figure 3: Gemeral sikstch of the Elsasentary School, Bodks County P. A, Sourse: Architectural
Archive of Uehrsrstty of Pamnsylvania-Asme Grivaeld Trag Cellaction. 74, 114
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Moreover, these commections of combations provided the temam desizm Far
cxample, sarthworks M the general sketch divided the area info classrooms and the
adminisirative 2ection of the school. ardering the peris of the project and establishing
compnmication betwesn s parts®.

Basides, on 2 smaller scale. the fzure of the miangle provided the fomm of fextble
schon] fomitare, which allowed to compese and recompaose the spaces, groupins or
combining their different parts. Thiz iz bow A. G. Tyng represented it in the general
skzich of the elementary schoel, achieving se rich and varied results that they ressmbla
the combinations between alament: of 2 languaze.

Later, 4 . Tyng mentioned the triangle as an alphabet 2vatlable to the shape maker,
that iz, capable of zenerating many combinatons, of an 223y wcalar ransition 2nd a
zreat potzntial for the developmeent of complax shapes within simplicity or vice versa
14

Tha smucural shady we note iz the matertal testimony of tha theoretical applications
of A. G. Tyne Added to the seminal namre of the clemertary :chool project, these
propertiss ara considerad the DA or the prefomy’ of what will coms next in the work
af A. . Tyme's architeciure.

We can affirn thet & G Tyng used the “simochare for 2 clasreom mit™ as a
camerstans in the constnection of the three-dimensional space of her schoal Similarly,
thiz system was bazed on 2 triangzular logic, materialized m 2 minimal struchure,
consisting of the octzhedran and the tetrahedran

The latter, the teirzhedran, is a fisure compozed of the smallsst mmber of planss
that ancloses three-dimensional space mnd can form a structural system. At the same
e, it acts as a block, 2 aystallme cell. o 2 bullst from an idzalized mode] of spheres
ir a compact package, capebls of fillng or formng and strocharing the totz] space.

Indzad. with this order of solid bodis: innanme, A. & Tyng operated on the stnachara
af the module of the ri2d of clas:reoms in the project. At the same time, this was the
Tbazic spatial pattem to form the totality of ber elementary schoal By this, we mean thar
A G Tyng connected thres-dimensional spatial umits of a zmaller scals to make way
far larger space: in her school

Alza, thiz penerative guality made it posafbla to repeat is basic strochme or growth
patiern an different sczles without separating from the mahural symmetry or alterms the
arizinal figare in any of the cases. except for its carving. Thiz atrbate reveals a
principle phsamved by BLB. Fuller: “The zbility of the tetrabadron to “acocommadate
asymmetric 2berrations" withous altering the original fizure™ [7]. That is, the vohmstry
zrew as layers of a compact packags of tetrabedra and octahedra. which projected the

® Eahn L. 1 (2003). Mewsmestality (1944) In A, Lasowr, Losis I Eabm: escritos, confarancias
v antrevistas (B 23-33) Madnd: El Croquis Editoral P. 31: “The praject doss not begn or
sid with the space that the architect has wrapped, bot Som the carefol modeling of the
adiacent lzamd [...]. The contigaons terain moldng crders the architect's intantion to configure
it with geomeric plangs and mere pomvarfal cabes [..]7

! Eahe LI (1959) said in Cetelo: “Tan the preform —in the begixming, in tha first form—les
more powar tham in amythieg that follows [..]"
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figure of this geomstry 2= it chanzed scale or size®. For exampls, this order projacted
the shape of an inverted tetzhedron onte the suppert of the classroom module of the
schonl. At the same time, the conpaction of these modules forged the total vehoms af
thiz triad of clazsreams, like an imertad trumk of 2 realar fetrzhedron”.

As B_ B. Fuller already indicated in hiz theoriez, 4. . Tyng oaly had to remave the
sphares from the compact packaze: and l=ave the vectors, to obiain 2 tetracctabedral
zeomery ¥, in other words, 2n octes-trazs defined as follews: [...] Regular tetrzhedron
and regalar octzhedron operating as complementary space fillers™ [2].

In this way, A. & Tyng succesded in extending the shapes of her schoal differently
fram the izolated shaps: of . B. Fuller's domes and thes changed its scale, from one
size to another. In this regard she said:

“[-.. 11 was vary misrastad m fnding the asymemetric commectons which still follow
2 nafural geometric order, in other words, how they shift scale from one size fo another
[T [F]

Inshart A G Tyng plamted this prometric order as an abstract seed of the structural
potentizl in her architecthare, which grew and materialized within a tetranctabedral
zeperative system. In this case, it served to create her idea of school (rafure of the space
ar the instifution).

Arccordingly, this synergy allowed her to blur the limits of what 2 building covers
and suppers. In other words, the intaprated the stucnral feamures of the classoom
madule, allowing her scheal's layers of enveloping fetrahadra to descend to the door
Az supzested by L [ Eahn in his tepo of momonentality:

“Btmacharal problems center about the roof The pemmansnce and bemuty of this
surface i @ major problem confromting science. The sarfacing of the domes, vault and
arches appearing as pert of the exterior contours of the boilldine may be an intezral par
of the structural desizn™ [10].

A & Tyog worked on the wraparound cover ar canopy of her :chool not only in
relation to the form: produced by the tecknological capacity of ber time, bt alse with
the explomation of thoss basic forms of the past, such as vaults ar domes that eveked
the Fenaizsance, Fomanesque or Gothic style L [ Eahn introduced them when he
helped her fo prepare for the sfate exam a: 2n architect

In fact, L. I Eahn szid: “The great cathedral builders regardad the mamber of the
strochoral skelston with the same love of perfection and search for clarity of purpose

* Fuller, o B. (1875). Sursepetiz Explovation in thd Gedeiciey af Thinking. Mow York:
Macmillan Puklishing P. 337, 61107, The tetrahedrom and octahedrom cam ks prodoced by
zmultiple lavers of compact packing of spbarss.

* The pyremid tronk & the geometric body that Teslts fom cotting a pyramid aloag 2 plane

parallal 1o the base and separatmg the past that cowtrve the vertax That &, the tetrahadrom

can ka slced parallal to ome of 25 faces, removing 2 laver of 2=y thickness, to producs a naw
and smaller tetrahedron with the szme shaps, but diffarest sizs than the origmal

Fullez, B B. (1973). Sunerpetic Explovation id fie Geowmetry of TRinding. Now York:

Macmillan Puklizhing P 135 420.01: *Tihen the cemter of the spher in the compact

packaging & joined Ty the most sfFficdeat lwas [ ] an “iscfropic” matniy s discovemed [ ]

This matrix comsticmies 2 set of equilateral miangles that comesponds to the imtegral

ool iation mere sfcdeat mma [
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Chet of periods of mexperiance and faar when they erectad ower-massive core-filled
vensrated walls, grew a courageous theary of a stome over stone veolt skaletom
producing 2 dowmward and outward thoust, which forces were condocted to a column
ar 2 wall provided with the added characteristic of the bhutire:s which together toak this
cambination of action™ [11].

It iz understandable why throush thiz senerstive tefrz-octzhedrz] system the
challenzimg fom: meldsd by A G Tyme on her classroom modole cover mads it
possible to explore and depict the crossover covers of Gothic architeciure, 23 well as
the fullerian form: or prefabrication systems, particularities thet fascmated the
architect

Then it & no coincidance if we copsider that Gethic architecture and is thin ribbed
valts showed the way fram zolid consmuction to l2mirar or shell constraction of the
20k century, for example. Moreover, then A . Tyng wanted to study the evolution of
Tnuilding structures through history, and thos appreach the stroctures of her pressmt’.

We could even say that, from that moment, 4 & Tyng devoted herzalf 1o rezearch
an the evaluticnary development changes of buildings n architechore until the last years
af her professional lifs [12] In thiz period zhe zlso contiued with secmstric
exploration: in structural code mside mahors.

11  Prototypes

Epecifically, A G. Tyng worked an three cover prototype: in her classroom module
They had in commoen the exploration of concave space formation:, which follow the
zeometric principles of selid bodies m natore (s=e Fiz. 4]

In turn, the concepiion of thess thres protofypes took nbo account Cinommstances as
varted 2= the proces: of formation of the peodesic dome of B B. Fuller, the construction
ofa crozs vault by the masters of the Gothic or the plecement of the mega-struonres of
P L Mervi (Exhibition Hall of the Moto Show, Turin, 19457 (222 Fig. 5-8).

Having =aid that, we believe that & G. Tymg zought to explore the fundamental
principle: of past strachares to approach 2 sphere in an altemative way, although close
i the procedure of B B. Fuller and hiz geode:sic dome, or to what 2. L. Nemi mada
with hiz vaults marmfactured with prefabrcated blocks. A: shown m the Exhibition
Hall in Turin.

* Tyng, A . {1952). Bcholarshiz Falbright, proposed smamary. 74, ILA4E Anng Griswcld
Tyvng Cellectiom. Architsctural Archives, University of Pasesylvania, Philadglzhis

' Considering this, sha applisd for a Fulbright schalamidp o 1852, montis after fnishing bar
slamantary school project. As 2 work plan, she proposed 1o izcrsase ber understasding of the
historical-svolrticsary procmss i bexldieg stroctores. To ackiews this, A G Trag plamed o
trawal to Tialy 2md study this strachamal evobtbon Soen the primdtive hut of Trllo to thi gizs:
threa-dimansioeal sracheres of the Imlan engineer Pier Luigi Kard, 8o, A G Tyeg asL. L
Eahe snggests in his articls Momumantality, resorted o sciencs, technology, but alsa, to the
st to Legitimizs her architecturs.
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Figure 4: Drawing of the thros prototypss mads by A. G. Tyng for the Strocture for a Classrccm
Unit", Elementary Sckool, Becks Couwsy . A, 1951-1952°. Scurcs: Architectaral Avchivs of
Undveesity of Panmaylvania-Asng Grisweld Tyng Collection. 74. 01142

Figure 5: Interior imags of tae Architsctural Fonus wagasing, July, 1951, past of ds article that
spreads tho Exhibition Hall of Turm, mads by P. L. Narvi, Italy, 1948, Vanlt under coustraction,
mads with prefeknicatsd drse-dimensicual piaces, similar to the manufacturing matsod wied by
Thrag in her slamentary sckeol.

" The directicn of sach Layer iu the prototypes provides its fnal shaps.
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Trissidsm

Figums € Projection of palyhedroes prade by R 5. Fullar 2o reach the shaps ofkis gecdsstc doma.
Mome accuresaly, 2 drawving of Tetrebsdron explotted o the geometry of 2 sphere. Eoumeec B 50
Fullar {1875}, Eymargstic Explesation in the Geometry of Thinkies Mewr York: Macmellas
Publizhing. P 321 -610.20.

Figme 7: Bock page Minory of drefitdctore. The book of Anmusts Chodry was megulaly
conmiehed by L. I Ezhm whao kalped A & Tyng prepers her architectomal history sxam for bar
licanss 25 an architect in 1945 Tha graphdic shows tve unvom of the Layems to berdld a Gofhic vault

In other words, A. & Tynz wanted to leam with the “clarity of forme and the logic
af wale” [13] of the past, as well az the kmewlzdze of her time and the way to adapt
forms for the fishae. This is what she establizhed with the three protonype: of ber
elamartary school

For this stroctoral stody on the connection of three of her strocbare for 2 classroom
unit, she carved sach prototyps of these coverz, adding sach anz cell or miwed block,
23 if to cover 2 cell of a veolt. A G. Tyng lined up each kollow row of tegzhedra
perpendicular to what appeared to be the cutlne of the xues of the leading arche: of the
cower. Tetrzhedra nn perpendicular fo the sncounter of bricks at the edz=s of a vanlt
10

Zimilarly, B B. Fuller does it with his dome {3 page fom Energetic Geometry
{({Geometry in Action):

“In order to approach the sphere {dome), Fuller compounded tetrahedra into an
octzhedron, then inte an icosahedron [..], then in 2 senze, he exploded the icoszhedron
ante the surface enclosing it This dividad the surface of the sphere into @ mamber of
spherica] riangles, of triansles with three bowed legz™ [14].

This projection of pelyhedron: mada by B B. Fuller to reach the shape of ks
zendesic dome would be compared with what happened with the prototype: of the
cower af A . Tyng She inflated this cower ar palyhedral body like a ballopn —az wall

'® Eahm, L. {1953 Toward a plan fior Midtown Philadelphia. Ferggeses (13 11-27. *Tn Gothic
timogs the architects tailt with solid stong. W's cam wowy do it & ballew stome”|
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2: . B Fuller with his dome— but with the differance that A G. Tyng inflated it layer
Try Lzyer, block by block, miping principles of the past, of nature md of prefabrication

technologiss of bar tima.
3 EFILOGUE

A G Tymg comtinued with her seminal ideas about the eszence of geomefry as an
irstrument for extracting structural codes in the matter, to the point of immediataly
impacting the strucharal desimn of the mezzanine plate of L. I Hahn's Yale Gallery Am
in 1932, In other words, the decoding of B B. Fuller's research geometries within the
clemantary school project led her to a tetrz-octahedral geametric ordar. In fact, 2t the
end of this seminal period and untied from L 1. Kahe's office, A. G. Tynz built the
Walworth Tynz House in 1933 mn addition {0 her parents’ house, which she called the
first habitable spatial framework, in 2n attempt to inkabit thess geometric coda: that
directed the dynamic forces of the stractores that constineed her habitabls spaces. In
that same vear, the project received 2 mention. within the framework of the ALA
Chapter Philadalphia, for its “inpemiouws smuciural system” [13]. The previous
callabaration and work with L I Eakn on some stodiss not commizsioned for tha city
of Philadelphia —czlled by him Plan for Midtown of Philadelphiz— allowed both
architects to dzvelop n 1952 and 1933 “ths first concept of a fully rianmulatad thres-
dimensional towsr™, whese hellow gecmetry pemmits its eccupation. Thiz iz the
vertical development of zsometmic codes of the concept of 2 habitable spatial
framemwork

Ten years after the discovery of these rometric key: in 1940, A & Tyne proposed,
without soccess o the University of Pennsylvanta, the study of geomey as 2 source
far the development of basic architectural and more oman forms. This was an att=mpt
o discover the applications of the findamental principles of structures in namre, which
ske had already incarporated imo her practice. In 1963 zhe was awarded the ALA
Brunner gramt for the development of the shady of these thres-dimensionz] forms, 2id
that fostered the contizuation of her research an bazic forms. Thus, Tyns managss to
gestatz an wpublished mamescript called Axoromy af Form / dom to Urbax 1947-494,
the btz of her theory of fomm. With tha name The Divine Proportion i te Platonic
Soiids (196477,  the project was presemted at the University of Pemsylvantz, inan
attzmpt to undarstand the principls: of arder in smtic geometry, necessary far the
creation of mors uman forms Likewise, Tyng had the halp of the Grakem Foundation
(1843) to develop theze works, which were the basis of her theory of form. Thanks to
thiz schplarship the wrote the amicle: Lvdan Space Spstesis av Living Form and
(reomatric Externcions gf Consciousmess.

" Awme Griswold Tyng Collection, Architechiral Archives, Univarsity of Peansylvamia 74
OC1s.

'* The Platonic Solids, mugest, 1964, University of Panssylvamia Sourcs: Trag Collechion,
AATR, T4 MA3IRT
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4  CONCLUSION

The seminal work of A. & Tyng betwasn 1951 and 1833 comes from the mativation
for scientific and tecknological izsuwes, related to struchores and prefabrication. This led
her to 2 search for pew technologies that commectad her with ressarch on the miTinzic
Zeometry in the organization of mattar, a: a key to the infegration of space and struchare
in architectare. Therefors, in the:e bepinnings, the foundations or the prefomm are
fmmd These fundamentals comtam principle: of prometmic arder challansing the
dymamics of forces. That allowed ber to constroct spaces in the practice of architechara
during her profeszional Life and at the same time cemented her postalate: afier 19460,
which focused on the form ftsalf and itz processes of creation linked to 2 synthesis or
holistic concept incloding sromstry, architectors and iman conscipoess. In shart,
this story contribites to 2 new path of critique for architechars, and providss evidence
o reaszess the scope of Lovis Isidere Kahn, ans of the greats in architechurs. Far o
tme it revezls the visionary theorie: of A G Tvns, usefol for other researchers
interested in mumberz, in the benefft of similacity with the logic of computer-a:sisted
dezign, ar dezien closs to the scientific paradizm and complex thought
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Anexo A. Publicacion de Cret, P. P. (octubre de 1938). “A Recent Aspect of an Old Conflict”.
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Anexo A. Publicacion de Cret, P. P. (agosto de 1933). “Ten Years of Modernism”. Architectural
Forum, 91-94
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Anexo C. Publicacion de Cret, P. P. (1928). “The Architect as Collaborator with the Engineer”.
Architectural Forum, 49, 97-104

Anexo D. Curriculum Vitae de Tyng, 1952.

Fuente: aaup, Anne Griswold Tyng Collection, carpeta 74. 1. D.1
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Anexo E. Record of Employment 1972, aaup, Anne Griswold Tyng Collection, carpeta, 74.1.D.4

Anexo F. Introduccidn para presentar a Kahn en Drexel University, 1973.

Fuente: aaup, Anne Griswold Tyng Collection, Carpeta 74. 11.E.2.9 Drexel University. General
Lectures Series-Intruduction of Louis Kahn, 1973.
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Anexo G. Catalogo Victory Home de General Housing Company, de 1943. Catalogo Quonset Hut,
de 1941.

Fuente: Anne Griswold Tyng Collection, Aaup Carpeta 74.11.LA.120 y Anne Griswold Tyng Collection,
AAUP
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Anexo H. Correspondencia de Stuart Frreman, quien colaboraba con Tyng en la patente de su
“Tyng Toy”, a G. D. Wilson, empresario. Julio 17 de 1947.
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Anexo J. Catalogo publicitario “Tyng Toy”.
Fuente: Tyng Collection AAUP. 74. 1. A.148.
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Anexo K. Planificador semanal y bloc de notas de Tyng y Kahn, 1948.

Fuente: Anne Griswold Tyng Collection, The Architectural Archives, University of Pennsylvania.
Carpeta, 74.1.F.2.1
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Anexo L. Cartade Tyng a Lancelot Law Whyte en 1964.

Fuente: Aaup, Anne Griswold Tyng Collection, carpeta 74. Il. A. 39.2
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Croquis general

Planta triada de médulos de aulas
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Planta estructural de cubierta

Vista lateral de la estructura
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Dibujo exploratorio de la organizacion de capas de tetraedros que conforman la estructura del
modulo de aulas, como una plementeria de una boveda.
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Anexo M. Dibujos del proyecto seminal Elementary School, Bucks County, P. A. 1951-1952. Fuente.
Aaup, Anne Griswold Tyng Collection, carpeta 74.111.14
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Anexo N. Correspondencia de Tyng a E. M. Benson director del programa de educacién del
Philadelphia Museum of Art.

Fuente: Anne Griswold Tyng Collection, Architectural Archives, University of Pennsylvania.
Carpeta 74. 1l. A.109.



Anexo O. Correspondencia de Tyng para aplicar a una Fulbright Grant (1952-53), propuesta corta.

Fuente: aAaup, Anne Griswold Tyng Collection, carpeta 74.11.A.48.
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e

Mapa de la costa oriental de Chesapeake Bay, Cambridge, Maryland, donde estaba localizada la
adicion de la casa de campo de sus padres.

Fuente: aAaup, Anne Griswold Tyng Collection, carpeta 074.111.44.

Primer esquema de la adicién a la casa de campo Walworth Tyng.
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Planta de la adicion de la casa de campo Walworth Tyng.

Planta del segundo piso de la adicion de la casa de campo Walworth Tyng.
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Seccion de la adiciéon de la casa de campo Walworth Tyng.

Vista de la adicidn de la casa de campo Walworth Tyng.
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Vista de la adicidn de la casa de campo Walworth Tyng.

Vista de la adicion de la casa de campo Walworth Tyng.

Anexo P. Dibujos de la adicién de la casa Walworth Tyng.

Fuente: aaup, Anne Griswold Tyng Collection, carpeta 074.111.44.
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Anexo Q. Planificador semanal y bloc de notas de Tyng y Kahn 1952.

Fuete: AauP, Anne Griswold Tyng Collection, carpeta 74.1. F.2.1



394

e concept of naturel growth




395

Anexo R. Publicacién promocional de la Universal Atlas Cement Company “A City Tower: A
Concept of Natural Growth” (nd)

Fuente: carpeta 74.1.E.50 de Anne Griswold Tyng Collection, The Architectural Archives, University
of Pennsylvania.
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Anexo S. Primeros dibujos de la segunda versidn de la City Hall Tower, probablemente de enero de
1953.
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Anexo T. Propuesta del plan para el “Penn Center”, publicado el 21 de febrero de 1952 en The
Eveling Bolletin.

Fuente: aaup, Anne Griswold Tyng Collection, carpeta. (074.1.F.1.6).
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Anexo U. Correspondencia de Tyng para aplicar a una Fulbright Grant (1952-53), solicitud de
recomendacion a George Howe.

Fuente: aaup, Anne Griswold Tyng Collection, carpeta 74.11.A.48.
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Seccion en planta de la version mas temprana de la City Hall Tower.

Fuente: aaup, Louis Kahn Collection, 0.30. IA.385.1

Seccidn en planta. Puntos fijos de la version mas temprana de la City Hall Tower.

Fuente: AAuP, Louis Kahn Collection, 0.30. IA.385.1.
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Seccion en planta de la version mas temprana de la City Hall Tower.

Fuente: aAaup, Louis Kahn Collection, 0.30. IA.385.1.

Vista de la version mas temprana de la City Hall Tower.
Fuente: Aaup, Louis Kahn Collection, 0.30. I1A.385.1.
Anexo V. Dibujos de la primera version de la City Hall Tower Philadelphia.

Fuente: AAuP, Louis Kahn Collection, 0.30. IA.385.1.
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Anexo W. Revista Architectural Forum, de febrero de 1953, articulo titulado “Is This Tomorow’s
Structure?”.

The Divine Proportion in the Platonic solids Funding (1959-1963). Aaup, Anne Grislwold Tyng
Collection. Carpeta 74. Il. A.39
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Anexo X. Propuesta para la beca de investigacion sobre la geometria de la viga en estrella al Dean
Holman Perkins, Fines Arts, University of Pennsylvania.
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Seccion en planta de la segunda version de la City Hall Tower.

Fuente: aAaup, Louis Kahn Collection, 0.30. IA.385.1.
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Seccion en planta cubierta de la segunda versidn de la City Hall Tower.

Fuente: aAaup, Louis Kahn Collection, 0.30. IA.385.1.

Seccion en corte de la segunda version de la City Hall Tower.
Fuente: aAaup, Louis Kahn Collection, 0.30. 1A.385.1.
Anexo B. Dibujos de la segunda versién de la City Hall Tower.

Fuente, AAaupP, Louis Kahn Collection, 0.30. IA.385.1.



Anexo Z. “Symbols for Communicating in Three Dimensions”, Philadelphia AIA Bulletin,
(noviembre de 1961).

Fuente: Aaup, Anne Griswold Tyng Collection, carpeta 74.11.C.115.
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Anexo AA. Definicion de la hélice por Tyng. Texto para curso outline en Upen Verano, 1998.

Fuente: Anne Griswold Tyng Collection, The Architectural Archives, University of Pennsylvania.
Carpeta 74.11.E.1.82.
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Anexo BB. Correspondencia de Tyng para aplicar a una Fulbright Grant (1952-53), nota preparativa
de respuesta ante la negativa de la beca Fulbright parair a Italia.

Fuente: aaup, Anne Griswold Tyng Collection, carpeta 74.11.A.48.



415

Anexo CC. Carta arector de Oak Lane, Country Day School, sobre juguete “Tyng Toy”, 29 de

marzo 1950
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Anexo DD. Carta de Tyng al Dean Joseph Hudnut Graduate School of Design, con el propdsito de
aplicar aunabeca
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Anexo EE. Carta de Barclay, amigo de Tyng, sobre el disefio de la calle y las conferencias que
Fuller hace a Chapel Hill University en marzo de 1952, quince dias después de la conferencia que
diera en UPenn
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Anexo FF. Carta de la Revista Architechtural Forum para Tyng, interesados en el juguete “Toy
Tyng”, fechada 13 mayo 1952
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Anexo GG. Correspondencia de Tyng para aplicar a una Fulbright Grant (1952-53), solicitud de
recomendacion a W. Gropius
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Anexo HH. Correspondencia de Tyng para aplicar a una Fulbright Grant (1952-53), solicitud de
recomendacion a Marcel Breuer
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Anexo JJ. Carta de recomendacion escrita por Fuller, dirigida a John Stenza Graham Fundation
con el propésito de apoyar a Tyng para una beca en 1965
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Anexo KK Dibujos exploratorios de estructura de la Gltima version de la City Hall Tower

Anexo LL. Dibujos exploratorios de estructura de la Gltima versién de la City Hall Tower



