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When the neo-concrete artist Hélio Oiticica stated in around 1960 that “all true art 
does not separate technique from expression,” the twelve Argentine, Uruguayan, and 
Brazilian artists to be discussed here were already able to look back on roughly twenty-
five years of their own avant-garde research.1 The resulting works—paintings, sculptural 
objects, and works in hybrid categories such as “nonobjects”—are all characterized by 
a severely reduced, geometric vocabulary, the seeming simplicity of which often belies 
the artists’ painstaking approach to materials and technique. The relative scarcity of 
compositional elements to distract the eye invited the concrete and neo-concrete artists 
to lavish their attention on every little detail: the exact method used to paint a straight 
line, for example; or the process employed to achieve a perfectly homogeneous surface. 
Their struggle to realize utopian concepts using earthbound means is inscribed into 
the surfaces of their artworks, and the degree to which the artists admitted individual 
traces of the human hand indicates where they placed themselves within the tradition of 
modernist abstraction.

The Italian philosopher and writer Umberto Eco wrote that “the work of art is 
at the same time the trace of that which it wanted to be, and of that which it actually 
is, even if the two values do not coincide.”2 What follows is an examination of this gap 
between intent and realization as it emerges from a consideration of historic events; 
documents such as manifestos, artists’ statements, and interviews; art historical litera-
ture; and insights gleaned from close examination and scientific analysis of the works 
themselves. By thus re-creating the genesis of this selection of works in the Colección 
Patricia Phelps de Cisneros, this study aims to make a first contribution toward a deeper 
understanding of a period in the history of art-making that in some respects has so far 
been only sketchily known.

This study’s findings can be organized and presented in several ways because the selected 
works were made by artists working in different countries and cities and during only 

MAKING CONCRETE ART
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OPPOSITE  |  Gregorio Vardanega (Argentine,  
b. Italy, 1923–2007).
Detail of top left corner of Sin título, 1948, under 
ultraviolet illumination, with elements containing 
zinc white fluorescing most strongly. See pl. 34.
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partially overlapping time periods. Despite numerous intersections in development and 
aims between the artists, the discussion below largely follows a chronological order, from 
1946 to 1962. Within that chronology, the discussion is divided into two broad geographic 
categories: Buenos Aires and Montevideo, in the Río de la Plata region; and São Paulo and 
Rio de Janeiro. The earliest concrete works represented here were made by artists in the 
first-mentioned region, starting in 1945/46, and the earliest Brazilian work discussed here 
dates from 1952. Brief introductions to the artistic movements and groups in which the 
artists organized their activities, found at the beginning of these two sections, are meant 
to situate the artists’ material choices in a larger context. Pertinent technical issues, such 
as support and paint preferences, are discussed as they arise from descriptions of the 
works themselves. However, the overall emphasis is placed on the highly inventive artistic 
processes that, to differing degrees, accomplished the Zen equivalent of clapping with one 
hand: the impersonalization of the traces of their own making by artists in the Río de la 
Plata region, the nearly complete erasure thereof in Grupo Ruptura in São Paulo, and the 
swing of the pendulum toward somewhat more tactile surfaces again in Grupo Frente and 
the neo-concrete movement in Rio de Janeiro.

Río de la Plata:  
 Asociación Arte ConcretoInvención, Arte Madí, and Perceptismo
Accounts of the emergence of the Asociación Arte Concreto-Invención (AACI), Arte 
Madí, and Perceptismo in Buenos Aires generally begin with the publication of a maga-
zine, Arturo, in April 1944. A group of young Argentine and Uruguayan artists and poets— 
among them Tomás Maldonado, Edgar Bayley, Lidy Prati, Rhod Rothfuss, Carmelo Arden 
Quin, and Gyula Kosice—banded together to collate poems, articles, and reproductions of 
artworks in order to promote “invención contra automatismo” (invention against automa-
tism). The publication presented anything but a unified stance.3 But it paid homage to Piet 
Mondrian and Joaquín Torres-García, the revered masters of neo-plasticism and “univer-
salismo constructivo,” as a way of stating that these young artists considered themselves 
the new avant-garde—aware of historical precursors while distancing themselves from the 
prevailing local, figurative traditions.

The most programmatic contribution came from Rhod Rothfuss, in the form of an 
essay titled “El marco: Un problema de plástica actual.”4 Following a brief summary of 
the development of modern art from Paul Cézanne to neo-plasticism and constructivism, 
Rothfuss comes to the conclusion that an orthogonal painting will always be read like a win-
dow, as an illusionistic, partial rendering of the world in the Albertian tradition: “A painting 
with a regular frame leads to a sense of continuity of the object beyond the margins of the 
painting. This situation only disappears when the frame is structured rigorously according 
to the composition of the painting.”5 The artists’ first proposal that addressed the problem 
of the shape an artwork was the marco recortado (cutout frame), which is essentially con-
structed from the inside out: the perimeter of the work follows the edges of the geometric 
composition, leading to irregularly shaped supports with corners jutting out at sometimes 

sharp angles.6 The reduction to colored forms lying parallel to each other in a single, unified 
plane allowed the artists to claim the abolition of the hierarchy between figure and ground. 
Despite the artists’ acknowledgment of important precursors such as László Péri’s works 
from the 1920s, the marco recortado represents a major contribution to the history of art 
(fig. 1).7

In the so-called heroic8 period of Argentine art-making that followed Arturo until 
1948, set within the politically turbulent period of Peronismo, the artists were joined 
by others in search of similar goals, such as Alfredo Hlito, Raúl Lozza, Juan Melé, and 
Gregorio Vardanega: they aimed to address the problem of representation and figure-
ground dialectics in artworks that referenced nothing outside of themselves, least of all 
nature. They distributed their ideas in numerous manifestos, pamphlets, and journals,  
and exhibited mostly in private homes and commercial galleries.9

A fundamental reference point for these artists became Theo van Doesburg, 
founder of de Stijl in 1917 and a close ally of Mondrian’s for several years, who in April 
1930 published the manifesto “Art Concret: The Basis of Concrete Painting.”10 It appears 
that Van Doesburg’s concepts were initially introduced to the Argentine and Uruguayan 
artists in the mid-1930s via Torres-García’s column in the Argentine newspaper La Nación 
and subsequently through concrete art’s self-appointed promoter Max Bill, with whom 
Maldonado would maintain an active exchange from 1948 until the mid-1950s.11

With the exception of Marxist political aims, which are not included in the mani-
festo, “Art Concret” clearly lays out all the principles fervently embraced both by the 
Argentine artists and by the Brazilian concrete artists a few years later: art is universal 
and artworks should not contain “any natural form, sensuality or sentimentality.” They 
should be constructed only with planes and colors leading to “no other meaning than what 
it represents.” Most relevant for the current context, however, is concept number five: 
“The technique should be mechanical, that is to say, precise rather than impressionistic.”12 
In “Comments on the Basis of Concrete Painting,” published as an addendum to the 
manifesto, Van Doesburg further specifies his vision of clarity:

Most painters work like pastry-cooks and milliners. In contrast we use mathemati-
cal data (whether Euclidean or not) and science, that is to say, intellectual means.

Before it is physically made material, the work of art is fully conceived  
by the spirit. Thus its production must reveal a technical perfection equal to  
that of the concept. It should not reveal any trace of human weakness such as 
trembling, imprecision, hesitation, nor any unfinished parts.

In the name of humanism one has tried to justify quite a lot of nonsense  
in art. If one cannot manage to draw a straight line with the hand, one may use a 
ruler. [. . .]

If one cannot draw a circle by hand, one may use a compass. All instru-
ments which were created by the intellect due to a need for perfection are 
recommended.13

FIG. 1  |  László Péri (British, b. Hungary,  
1899?–1967). 
Raumkonstruktion 3, 1922 (reconstruction from  
the early 1950s), painted concrete, 52.5 × 39.5 ×  
2 cm. Paris, Musée National d’Art Moderne,  
Centre Georges Pompidou.
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As we will see in the following, the exact lengths to which concrete artists went in order  
to achieve this “technical perfection” in surfaces and lines differed in significant ways.

By November 1945, tensions between the various Arturo contributors erupted, 
resulting in a split into two groups: the staunchly rationalistic, Marxist-influenced AACI, 
with its intellectual leaders Tomás Maldonado and Edgar Bayley, and the more playful, 
Dada-inspired Madí group, led by Gyula Kosice. The latter would divide again in 1948 
when Arden Quin set up a rival Madí group in Paris. Of the artists under discussion 
here, Rothfuss would side with Kosice, while Hlito, Lozza, Melé, and Vardanega joined 
AACI. As art historians María Amalia García and Gabriel Pérez-Barreiro have pointed 
out, it is difficult to reconstruct the precise order of events between 1945 and 1947 due 
to antedated works, questionable attributions, posterior reconstructions, contradictory 
memories, and a general lack of documents.14

But all accounts credit Raúl Lozza and fellow AACI member Juan Alberto Molen-
berg with the next evolutionary step: the creation of the “coplanar” (sometimes called 
“coplanal”). In 1946, Molenberg cut three pieces of cardboard into polygonal shapes, 
painted them white, and initially connected them with sticks.15 The spatial separation 
of the painterly elements in this work, Función blanca, was Molenberg’s solution to the 
problem of how to eliminate the picture plane as an illusionistic element while being able 
to control the exact position and orientation of elements relative to each other.

Lozza contemporaneously worked along similar lines. Then, as a response to the 
subsequent challenge of the wall being read as a separate plane, a background, that 
could be painted or decorated by a collector any which way, in 1947 Lozza (alongside 
Melé) devised “portable walls”—that is, solid, monochrome supports to which the 
sculptural shapes were permanently attached (for an example by Melé, see pl. 29). 
In the same year, Lozza founded Perceptismo, which remained ultimately a one-man 
undertaking. Perceptismo is based on Lozza’s personal color theory, cualimetría, which 
includes a rather impenetrable set of mathematical formulas that describe the relative 
relationship of color to form.

The Flattened Brushstroke
Most of the Argentine artists in this study trained at fine–art academies, and this expo-
sure not only profoundly influenced their relationship to materials and technique but 
also provided them with an intellectual environment in which to find similarly minded 
artists. Melé in 1939 began to take night classes at the Escuela Nacional de Bellas Artes 
Manuel Belgrano, where he met Gregorio Vardanega and Tomás Maldonado. In 1942, 
Melé entered the Escuela Nacional de Bellas Artes Prilidiano Pueyrredón, where he met 
Maldonado again, yet both Melé and Vardanega kept their respectful distance for a while 
and started to exhibit with the AACI only in October 1946, at the Sociedad Argentina de 
Artistas Plásticos.

Melé’s Marco recortado no. 2 from that same year is among the earliest works in this 
study to be discussed (see pl. 28). Very few marcos recortados survive, for a combination 

of reasons: a dearth of personal resources, resulting in the use of sometimes unstable 
materials such as cardboard; a scarcity of art materials due to war shortages; and dislo-
cations that often led to works being damaged or lost altogether. Several of the artists 
considered here moved to Europe, North America, or Mexico, some of them permanently, 
leaving artworks behind in sometimes uncertain care. As the earliest marcos recortados 
were made from fragile cardboard,16 they were easily damaged, lost, or destroyed.

The supports of the marcos recortados were irregularly shaped and needed to be 
perfectly flat, so it made sense for the artists to switch from cardboard and traditional 
canvas to more solid boards or panels. For Marco recortado no. 2, one of a few early 
examples that survive, Melé chose a hardboard panel consisting of wood chips left 
over from other wood-manufacturing methods (see pl. 28b). Following the Masonite 
process, first patented by William H. Mason in the United States in 1926, wood chips 
are hydrolyzed and pressed into flat metal plates or screens (or both), held together only 
by the naturally present lignin, rather than an added adhesive. The panels have either 
two smooth sides or one smooth and one textured, canvas-imitating side. It was the 
perfectly smooth surfaces of these panels, without canvas texture or wood grain, that 
made them such a popular choice with the concrete artists. Hardboard panels are also 
easy to cut, lightweight, and an inexpensive alternative to solid wooden panels. But they 
are prone to warp and twist, which is probably the reason Melé nailed wooden bars cut 
to size to the reverse of the panel. The bars also added some depth (2 centimeters to the 
0.5-centimeter-deep panel; see pl. 28a), protected the edges from fraying and denting, 
and at the same time provided a hanging mechanism. Melé was well suited to making 
such an object himself, as he had inherited from his father, a cabinetmaker, a love of 
working with tools.17

After a brush application of thick white ground to the smooth side of the panel, 
Melé proceeded to add the yellow, red, and green forms in oil paint. The ground is alkyd-
based and therefore likely a house paint mixed with solvent, which is more suitable for 
acidic and hygroscopic hardboard than an aqueous preparation.18 Depending on factors 
such as layer thickness, artists’ oil paints can take months and even years to fully dry, 
whereas house paints were specifically developed to be dry within a few hours. Ready-
mixed house paints were first developed at the end of the nineteenth century for interior 
and exterior applications. The main binders in house paints introduced between the 
1890s and the 1950s are oleoresin, nitrocellulose, alkyd, and polyvinyl acetate. These 
inexpensive paints come in large cans and are formulated to be self-leveling—that is, 
to produce a flat paint film without much visible brushwork. In contrast, traditional oil 
paints are much more expensive and their viscosity allows brushwork and impasto to be 
preserved, if the artist desires such an effect.

Before Melé added black paint to the sides and painted the black grid to unify the 
composition and emphasize the structure, he applied at least one second thin oil layer 
in each area of the composition, staying mostly within the same tonal range (fig. 2). The 
chromatic range, particularly among the fourteen greenish forms, is so finely elaborated 
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that no hue appears twice. The brushwork is clearly visible, except in the narrow grid lines 
that Melé painted with the help of a straightedge such as a ruler: this technique results 
in a discreet straight ridge where the brush meets the edge of the tool. The ridge is less 
sharp where the paint is brushed parallel to the tool rather than in a right angle toward it. 
Comparison of the surface of this work to the very similarly constructed Marco recortado 
no. 3 (1946) at the Museo Sívori in Buenos Aires makes evident that the presence of a 
thick layer of varnish on the Cisneros work creates a saturation, a color depth, that the 
unvarnished Marco recortado no. 3 does not display (figs. 3, 4; cf. fig. 2).19

Cuadrilongo amarillo, the second work in the Colección Cisneros that follows the 
principles of the marco recortado, albeit in harmonious cohabitation with principles of 
the coplanar, is by Rhod Rothfuss (see pl. 32). Rothfuss was born Carlos María Rothfuss 
in 1920 in Montevideo, where he trained as an artist and where in 1940 he met his future 
Madí colleague from Uruguay, Carmelo Arden Quin. Rothfuss, about whom little is known, 
was introduced to Maldonado, Prati, and their colleagues in Buenos Aires in 1942, but he 
kept his teaching job in Montevideo and only occasionally visited the Argentine capital. 
By around 1955, the year from which Cuadrilongo amarillo dates, most of Rothfuss’s artistic 
activities seem to have ceased, and in fact less than half a dozen safely attributable works 
of his survive.

The shape of Cuadrilongo amarillo is determined by the narrow oblong yellow 
element that sits vertically on the left-hand side of the work. Rothfuss cut the outline of 
the 5-millimeter-deep multiply paper panel so that it could accommodate the placement 

FIG. 2  |  Juan Melé (Argentine, 1923–2012).
Detail of Marco recortado no. 2, 1946, showing 
central large yellow and aqua-colored forms with 
brighter-hued underlayers and a shiny varnish on 
top. See pl. 28.

FIG. 3  |  Juan Melé (Argentine, 1923–2012).
Marco recortado no. 3, 1946, oil on hardboard,  
85 × 55 cm. Buenos Aires, Museo Sívori. 

FIG. 4  |  Juan Melé (Argentine, 1923–2012).
Detail of top left corner of Marco recortado no. 3, 
with visible brushwork, underlayers, and an 
unvarnished, matte surface.
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of the yellow rectangle beyond the otherwise orthogonally aligned outer edges of the 
other forms (see pl. 32a). Rothfuss then prepared the surface with an application of an 
unpigmented, strongly fluorescing organic layer (perhaps shellac), followed by thin layers 
of an off-white alkyd-based paint.20 The abraded and delaminating edges of the paper 
panel indicate how fragile the support has become through oxidization as well as how this 
inevitable aging process also affected the earliest marcos recortados, which would have 
been made from very similar cellulosic boards. By contrast, the colored rectangles were 
cut from the sturdier hardboard, which was again followed by the application of a whitish 
ground and alkyd-based paint layers, this time in red, green, yellow, and blue. As a final 
step, Rothfuss brushed on the black borders with gum-based, matte gouache, probably 
with the help of a set square (fig. 5). As his friend the sculptor Horacio Faedo told Pérez-
Barreiro in 1993: “I remember popping in at any time and sharing his mate amargo (always 
freshly prepared) and always finding him humble and straightforward, as though what he 
was doing were not even worthwhile, with his pencil, paintbrush, set square, compass and 
Golden section compass.”21 Rothfuss’s adoption of the black outlines might be a tribute 
to Torres-García, his compatriot, whom Rothfuss visited first on 17 March 1943, and who 
remained an influential figure for him.22

As a photo of Cuadrilongo amarillo in raking light shows, the surfaces of the attached 
elements are glossier than the exposed off-white background of the panel, which might 
be due to the presence of pine resin in the colored paints (see pl. 32c). However, this 
contrast, which accentuates the sense of two parallel pictorial planes, is today somewhat 
more pronounced because the unexposed background paint on the panel underneath 
the elements—which, unlike the rest of the background, did not undergo a bleaching 
treatment in 2011—also appears similarly shiny and homogeneous.23 The fact that the 

background is monochrome white, which would blend optically with a white wall behind it, 
links it to the concept of portable walls as put forward by Lozza (and also Melé), but any 
sense of illusion is mitigated by the jutting extension around the cuadrilongo amarillo, the 
yellow shape on the left-hand side.

Painted black grids, a legacy from constructivism and Torres-García, feature 
prominently in marcos recortados, and a few unusual examples survive from Lozza. 
In these works, instead of applying the grid with paint and brush like Melé did, Lozza 
tensioned and adhered black or white ribbon cloth to the paint surface. He adopted this 
material from one of his day jobs, women’s underwear design.24 As he came from a rural 
working-class background and did not receive any formal artistic training, Lozza perhaps 
felt less constricted by academically taught painting techniques than did his colleagues. 
He stated in interviews with Pino Monkes, conservator of paintings at the Museo de 
Arte Moderno de Buenos Aires, that the most important artistic aim of Perceptismo 
was to “matar el ilusionismo”—to kill the illusion of space.25 Relieve no. 30 from 1946 
represents a crucial step in this undertaking, through a centrifugal composition con-
sisting of four thin, irregularly shaped, hand-sawed wooden pieces (see pl. 25). Lozza 
liked to scour his neighborhood for discarded furniture, a continuous source of free and 
seasoned wooden panels.26 The pieces are connected with a continuous, looping length 
of wire, to which the elements are attached with nails and wooden blocks (see pl. 25a). 
The wire in between the elements is painted a matte black, perhaps in an effort to 
reduce the reflective quality of the metal.

The uppermost, alkyd-based paint layers appear matte and remarkably close in 
hue (and medium) to those in Rothfuss’s work (cf. pl. 32). In particular, the green element 
underwent a circuitous genesis from white ground to two different red hues (mixtures 
of cadmium red, two organic reds, dolomite, and the ubiquitously detected zinc white), 
followed by a blue layer (probably French ultramarine) and the final opaque mossy green 
(a mixture of chrome yellow and probably Prussian blue). The three other elements 
display similarly convoluted layering, yet remained tied to the same tonal range (fig. 6). 
The ochre element is likely a later addition for two reasons: it is painted on the reverse, 
unlike the others, with some ochre paint specks on the wire indicating that the paint was 
applied after assembly; and one of the binders identified in the yellow paint layers is 
acrylic. Two dates are inscribed on the work—“1946” on the reverse of the ochre element 
and “1945” on the dark red one—but the presence of acrylic, which wasn’t yet available 
in the 1940s, suggests that the yellow element must have been executed or reworked 
later still. All of these observations show that at different points during his process Lozza 
experimented with a range of color combinations—it was evidently a matter of arriving at 
the ideal balance between hue and shape within each element, as well as with regard to 
the overall relationship between forms.

In the above-mentioned interview with Monkes, Lozza explained that through 
trial and error he found that a mixture of Rembrandt tube oil paints and Alba house 
paints27 provided him with the desired combination of tinting strength, drying time, and 

FIG. 5  |  Rhod Rothfuss (Uruguayan,  
1920–69). Detail of Cuadrilongo amarillo, 1955, 
showing large green element with black, matte 
gouache and glossy, smooth alkyd paint; off-white 
ground visible in scratch. See pl. 32.

FIG. 6  |  Raúl Lozza (Argentine, 1911–2008).
Paint cross section of Relieve no. 30, 1946, at 200x 
magnification, from reverse of dark red element, 
with seven red oil and alkyd paint layers contain-
ing three different synthetic organic dyes (PV23, 
PR57, PR3) as well as zinc white, titanium white, 
dolomite, and gypsum. A white ground layer, pres-
ent underneath the paint layers on the element, is 
missing here. See pl. 25.
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hardness28—oil paint by itself would have dried too slowly and into a more malleable 
sur face. In his words, “matar el brillo” (to kill the gloss of paint to a matte, more velvety 
sheen) was a central part of his process, for which he used water and initially powdered 
pumice stone, later sandpaper, in laborious, repeated campaigns.29 Medium analysis 
carried out on samples from Relieve no. 30 indeed confirms the presence of alkyd (with 
pine resin) and linseed oil in the red and green elements, albeit in separate layers.30  
A mixture of linseed oil and alkyd was detected in the white ground of the ochre ele-
ment, along with polishing marks in the form of minute scratches on the surface of all 
four elements.

Examination of the following three works by Alfredo Hlito and two works by 
Tomás Maldonado suggests that Hlito’s and Maldonado’s interest in extensively 
manipulating surface qualities was limited (unlike in Lozza’s case) and that they were 
more or less unencumbered by the desire to embrace recent advances in paint tech-
nology; instead, they focused on formal problems. Hlito and Maldonado first met as 
students at the Escuela Nacional de Bellas Artes Manuel Belgrano in 1940. Hlito was 
more introverted than the charismatic and disputatious Maldonado, produced a steady 
output of articles and essays, and was in charge of the design section of Nueva Visión, 
the magazine he cofounded with Maldonado. Hlito’s earliest known works from 1945 
are clear homages to Torres-García, but nothing seems to survive from 1946, one of 
the group’s most experimental years. The five paintings discussed here—executed 
on preprimed canvas and square in format—date to after the artists’ return to the 
orthogonal format in around 1947 and 1948, which Maldonado in an essay from 1948 
attributed to the realization that the Argentine concrete artists’ dissolution of the ground 
was unsatisfactory, that the transformation of the constructions into “transportable 
structures was a serious mistake,” and that he saw potential in a development of 
Max Bill’s proposal—“to make the ground vibrate by means of subtle nonfigurative 
elements”—by waging a “battle against the limited in the free realm of space.”31

Hlito preferred to work in oil on canvas throughout his life.32 Although no store 
labels are present on the stretchers of Hlito’s three works to be discussed, there are two 
on paintings from 1952, also in the Colección Cisneros, that indicate he bought stretchers 
with white oil-and-chalk-based grounds at Pinturería Colón, an artist’s supply store on 
calle Sarmiento in Buenos Aires.33 The three paintings here are from 1947, 1948, and 1949, 
and are characterized by an extremely thin and homogeneous layer of white oil paint 
extending over the entire preprimed surface (see pls. 18, 19, 20). Hlito then proceeded to 
transfer his compositions with graphite, which at least in the case of Ritmos cromáticos III 
he had first worked out in a sketch on paper, followed by painting, again with oil paint, the 
various straight lines.34 Comparison of the sketch for Ritmos cromáticos III with the painting 
itself makes clear that the grid structure dividing the surface all the way to the support’s 
edges—according to the half and golden mean35—remained unchanged, even down to 
the differently weighted line widths, but Hlito deviated from the sketch’s restriction to 
primary colors to include gray as well as the secondary colors green and purple. Both Hlito 

and Maldonado often chose these colors, presumably as a willful, creative, or symbolic 
misreading of neo-plasticism—and of Mondrian’s work in particular.36

To paint the composition, Hlito used a ruling pen: in the case of the thinnest black 
lines, sometimes a single pass was sufficient, while for the wider bars and colored rect-
angles, he would first draw the two outer edges of the bar or shape with the ruling pen, 
followed by filling the spaces in between with more oil paint and a brush (fig. 7). The 
technical mastery evident in the finely equilibrated compositions is exceptional and can 
undoubtedly be attributed to the extensive experience Hlito had as a technical draftsman. 
With regard to craftsmanship, Hlito said that he had no “masters” but had to “invent for 
himself a manner to paint.” Like several of his colleagues, Hlito was deeply disappointed 
when he saw for the first time in Europe in 1953 Mondrian’s pasty textures and black lines 
“that were like furrows.”37

Ruling pens have been used throughout the twentieth century in technical draw-
ings by architects and graphic designers, but work best with free-flowing ink rather than 
oil paint, the latter of which Hlito used. As Maldonado attested in an interview with the 
author, he also worked with this tool for some time but found its use challenging because 
oil paint has to be thinned with a diluent such as turpentine to the exact right consistency 
in order to make it flow from the pen, which holds only a small amount between its metal 
tips due to capillary action.38 Because the width of the line is regulated by the opening 
of the tip, adjustable by a small wheel, a long wide line is particularly difficult to paint as 
the amount of paint allows only a few centimeters of length to be drawn in one stroke. 

FIG. 7  |  Alfredo Hlito (Argentine, 1923–93). 
Detail of blue element in top right corner of  
Ritmos cromáticos III, 1949, with scratched double 
line left by ruling pen and dilute oil paint, and a 
thicker brush application of paint below the line. 
See pl. 20.
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The pointed metal tips often leave incisions in a softer underlayer, as can be observed in 
Hlito’s Ritmos cromáticos II, the earliest of the three works, and Hlito often refrained from 
drawing the vertical lines—that is, the left- and right-hand edges of the rectangles. Instead 
he “cleaned up” the scalloping ends, the messier beginning and end points of the lines, by 
scratching away excess paint with a razor blade to straighten up the sides (fig. 8).

In the absence of any known images of ruling pens used by Hlito, a photograph 
of the collection of ruling pens in Bauhaus master Josef Albers’s possession can give an 
idea of the large variety available (fig. 9). Albers, who was greatly admired especially by 
the Brazilian neo-concretists Lygia Pape and Lygia Clark, used a ruling pen in a few early 
paint ings on Masonite from around 1937 but ultimately switched to painting freehand 
with a palette knife. The main optical difference between lines painted with self-adhesive 
tape and those painted with ruling pens is that the latter dry to a softer, rounder edge 
rather than a sharp ridge. In choosing a technique that resulted in softer edges, while 
keeping those edges as straight as humanly possible with this tool, Hlito opted for a more 
craftsman-like quality in his works. The exceedingly high degree of perfection allows the 
viewer to fully concentrate on the rhythmical activation of the painting’s surface.

Hlito’s peer Maldonado, who served as the unofficial spokesman of the AACI, 
is a well-educated intellectual with a long career in teaching and publishing that spans 
from industrial design to information theory and philosophy. His close relationship with 
the Swiss artist and designer Max Bill prompted him, in 1948, to be the first Argentine 
concrete artist to travel to Zurich and Milan, establishing contacts with similarly minded 
artists such as Bruno Munari, Richard Lohse, and Georges Vantongerloo. Unlike Hlito, who 

FIG. 9  |  Collection of ruling pens owned by Josef 
Albers, at the Josef and Anni Albers Foundation, 
Bethany, Connecticut. 

credited Torres-García’s work as a motivation to become an artist,39 Maldonado, after 
an initial period of admiration, became exasperated by the older artist’s symbolism and 
integration of Amerindian pictographs. At the time of Arturo, Torres-García still provided 
a crucial link for the younger abstract artists due to his association with the avant-garde 
movements in Paris before his return to Montevideo in 1934. But with access to more 
publications after the end of World War II, these young Marxists, and for a while card-
carrying Communists, saw that Russian constructivism provided a much more suitable 
model than Mondrian’s and Torres-García’s spiritually inflected trajectories.

Maldonado’s proverbial killing of the father figure happened in a 1946 essay titled 
“Torres García contra el arte moderno,” in which Maldonado criticized the older artist 
for his “pseudo Uruguayan Constructivism,” the causes for which Maldonado detected 
in “the narrowness of his colonial mind” that makes him “incapable of appreciating the 
profound and emotive meaning that palpitates on a white surface, washable, painted with 
duco.”40 Duco was the brand name of a popular industrial paint by the North American 
company DuPont. Initially, in the 1920s and 1930s, it was based on nitrocellulose (also 
called pyroxy lin), a synthetic resin suitable for automobile finishes. By the late 1940s, 

FIG. 8  |  Alfredo Hlito (Argentine, 1923–93). 
Detail of lower yellow element in center of Ritmos 
cromáticos II, 1947, with graphite underdrawing; 
scratches in white background and discolored 
retouching at end of green bar. See pl. 18.
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the formulation had changed from nitrocellulose to oil-modified alkyd,41 and a nitro-
cellulose version was also sold at one point under the trade name Dulux. The uncertain-
ties surrounding these facts have led to considerable confusion, as often the artists 
themselves remained unaware of the change in binding medium. Duco (and similar prod-
ucts by other manufacturers) was famously used by the abstract expressionist artist 
Jackson Pollock, with Pollock most frequently employing the alkyd-based version.42 The 
use of the nitro cellulose version of Duco has been documented for the Mexican muralist 
David Alfaro Siqueiros in the 1930s,43 and in the 1950s for the Venezuelan artist Alejandro 
Otero in his Colorítmos series, and the Uruguayan “no figurativos” José Pedro Costigliolo 
and Maria Freire.

Returning to Maldonado’s indictment of Torres-García’s trajectory, where Duco 
assumes the role of main witness, the lowercase d in duco signals that he, like many 
artists in the Americas, used it as a synonym for house paint generally. It is all the more 
interesting, therefore, that in the aforementioned interview Maldonado stated that he only 
painted with tube oil paints in those years because he is technically quite conservative.
Analysis of the multilayered paint sequences in his works confirm that they were mostly 
painted with a drying oil, such as linseed, but at least one gray stripe in Composición 208 
and the larger purple circular segment in Tres zonas y dos temas circulares turn out to be 
alkyd-based (see pls. 26, 27).44 He might have used imported Duco or a domestic, more 
affordable brand such as Alba, preferred by Lozza. However, the fact that Maldonado used 
alkyd paint so sparingly and did not manipulate the texture to make it visually distinct 
from the other areas painted with artists’ tube oil paint suggests two things: first, that he 
was simply experimenting or choosing it for other properties such as hue; and second, 
that in his text about Torres-García he did not necessarily refer to his own art-making but 
indicated his awareness of contemporary art practices in general.

Every shape in these two paintings by Maldonado has been painted freehand, in 
multiple layers, with brushwork generally following the outlines of the shapes. The art-
ist explained that although he started using self-adhesive tape in 2000, he did not in the 
“heroic” period between 1944 and 1948 because, in his experience, the only kind available 
was incompatible with oil paint.45

Composición 208 bears a stamp on the stretcher by L. Kober, an artist’s supply 
shop in Neu-Ulm, Germany, and a stamp by A. Schutzmann, a well-known colorman 
near Munich who also produced paints (see pl. 26b).46 The painting’s previously assigned 
date, 1951, suggests in the absence of any signature or date on the work itself that it 
was made between Maldonado’s first trip to Europe in 1948 (which did not take him to 
Germany, however) and his move to Ulm in 1954, when he took up a teaching position at 
the Hochschule für Gestaltung. In a recent communication with the author, Maldonado 
explained that he made a sketch for this work in tempera on carton in Buenos Aires 
in 1952, brought it with him to Ulm, and executed the painting there in oil on canvas, 
probably in 1955.47 As the Brazilian artist and graphic designer Alexandre Wollner said in 
a recent interview, students at the Hochschule, where Wollner was a student from 1954 

to 1958 and where Maldonado was a professor until 1967, were encouraged to focus on 
design rather than painting.48 Soon after his arrival, Maldonado also stopped his painting 
activities, not resuming them for well over forty years, as it would turn out.

São Paulo and Rio de Janeiro:  
 Grupo Ruptura, Grupo Frente, and Neoconcretism
While Argentina in the 1940s and 1950s was struggling with the establishment of a 
demo cratic order, with severe setbacks due to militaristic coups and economic instability, 
Brazil was succeeding in making more positive strides toward a stable society. Several 
recent art historical accounts of the development of the Brazilian avant-garde movements 
in the 1950s have unfolded in a sociopolitical context, stressing the pivotal role the 
govern ment, led by presidents Getúlio Vargas and Juscelino Kubitschek, played in encour-
aging the fast growth of domestic industries.49 This undertaking was also fraught with 
many difficul ties, but the desire to become a forward-looking, democratic country had 
already gained momentum during World War II, when increasing independence from 
imported goods established Brazil as an indispensable international player. And although 
Brazil undoubt edly ended up usurping Argentina’s cultural and economic hegemony, 
recent research suggests that Argentina’s industrial development in the sectors that 
concern us here, industrial paint and hardboard panel manufacture, was perhaps not 
lagging that far behind in the same period. The intersection of industry and concrete art 
especially in the context of Grupo Ruptura, based in the economic capital of São Paulo, 
was to a great extent inscribed into the rhetoric of the group by its own members.

Waldemar Cordeiro, a key member of Grupo Ruptura, was, like Maldonado, a 
strikingly tall, erudite, opinionated, and natural spokesman who joined forces with fellow 
Paulistas Geraldo de Barros, Kazmer Féjer, and Luiz Sacilotto, among others (Hermelindo 
Fiaminghi and Judith Lauand participated later), and the group followed avant-garde tra-
ditions by publishing the Ruptura manifesto on the occasion of its first exhibition, at the 
Museu de Arte Moderna de São Paulo (MAM-SP) in December 1952. The group’s pro-
grammatic name, “rupture,” derived from the desire to part with “those who create new 
forms out of old principles,” namely naturalism and “hedonistic non-figurativism.” The 
manifesto’s text continues to extoll “the new,” which the artists see in “the renovation of 
quintessential values of visual art (space-time, movement and material).”50 Not explicitly 
stated at this point were several other aims of the group, expanded upon in later publica-
tions (along with the introduction of the term concrete), which especially in the case of 
Cordeiro and de Barros were fed by Socialist ideas that called for artworks to be repro-
ducible, affordable objects devoid of any subjective traces of the artist’s hand. Like their 
Argentine colleagues, artists in Grupo Ruptura reduced their imagery to clearly outlined, 
schematic forms that did not allow associations with outside referents, and many works 
betray their interest in laws of perception, in particular the systematic studies of Gestalt 
psychologists in Germany in the early twentieth century. As art historian Mónica Amor 
has written, Gestalt “refers to events (perceptions, experiences, thought processes) 
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that cannot be described as the sum of their parts (sensations). Gestalt psychologists 
suggested instead that humans organize sensations into perceptive wholes that are 
discernible in figure-ground relationships.”51 One well-known example is our ability to 
mentally complete an incompletely drawn circle, as illustrated in Maldonado's Tres zonas  
y dos temas circulares (see pl. 27).

Roughly a year and a half after Grupo Ruptura’s presentation of works to the pub-
lic, Grupo Frente’s first exhibition opened at Galeria do IBEU in Rio de Janeiro.52 Based in 
the same city, Grupo Frente was a more loosely connected group with a visually pluralis-
tic output. The critic Mário Pedrosa and the poet Ferreira Gullar often spoke on behalf 
of the group, which included Aluísio Carvão, Lygia Clark, Lygia Pape, and Ivan Serpa, the 
latter of whom had taught several of the artists in his art classes at the Museu de Arte 
Moderna do Rio de Janeiro (MAM Rio).53

The main philosophical differences between the two groups came to the fore dur-
ing their only joint exhibition, in 1956 and 1957, at the Exposição nacional de arte concreta at 
MAM-SP and subsequently at the Ministério da Educação e Cultura in Rio. The publicly 
conducted disputes between Cordeiro and Gullar centered around a supposed lack of 
formal and chromatic rigor on the Cariocas’ part—with Cordeiro singling out Serpa’s use 
of brown as a sign of “disorientation”54—whereas an apparently slavish adherence to sys-
tematic and phenomenological principles of composition on the Paulistas’ part was in turn 
attacked. A subtext to this conflict was the age-old rivalry between the two cities that 
included stereotyping inhabitants into rational, cold, and businesslike versus sensuous, 
hot, and carnivalesque. According to Gullar, the artists active in the two cities in 1957 
could be further grouped with regard to their approach to materials: “The Rio group, with 
the exception of Lygia Clark, uses oil paint from tubes; the [group in] São Paulo employs 
ripolin or variants of this type of paint.”55 Ripolin was the name of an oleoresinous paint, 
originally developed in the Netherlands in the 1890s as a mixture of oil with the addition of 
resin to speed up oil’s long drying time as well as to impart hardness and gloss. Intended 
for indoor and outdoor applications, its use has also been documented in artworks from 
the 1910s and 1920s by Pablo Picasso, Francis Picabia, and László Moholy-Nagy, among 
others.56 Although Gullar’s statement is not entirely accurate, as we will see, it none the-
less provides a first indication of the important role material choices played in the dis-
course of the period.

After the polemical discussions surrounding the exhibition in 1956 and 1957, the 
concrete undertaking gradually lost momentum over the next few years. Several of the 
Cariocas—in particular Carvão, Clark, and Oiticica—perceived a need to surmount the 
prioritization of theory over practice as well as the flatness and didactic aspect of many 
of the works. Clark and Oiticica also sought a deeper integration of art into the sociopo-
litical realm. Inspired by these artists’ first explorations, Gullar in 1959 wrote his “Teoria 
do não-objeto” (“Theory of the Non-Object”) and the subsequent “Diálogo sobre o não-
objeto” (“A Dialogue on the Non-Object”), in which he dismissed the frame as the by now 
outmoded mediator between fiction and reality.57 Gullar’s new category of art object, the 

nonobject, defied categories by being neither painting nor sculpture. It questioned the 
self-referentiality of concrete art, instead seeking engagement with the “real space, the 
body and the vernacular,” as Mónica Amor has observed.58 Art historian Irene Small has 
described some of Clark’s and Oiticica’s new strategies as “folding the frame”—literally 
folding metals into reliefs as well as renouncing frames and pedestals.59

Toward an Ideal Industrial Finish
Like many Brazilian concrete artists, Geraldo de Barros could not support himself and his 
family with his artistic work. Before he set up the successful furniture design companies 
Unilabor and Hobjeto in 1954 and 1964, respectively, he had a day job at Banco do Brasil.  
His first recognition as an abstract artist came in 1951 in the form of an exhibition of his 
experi mental photographic work, the so-called Fotoformas. De Barros’s small Objeto plástico 
dates from a year later, 1952, after his return from an extended stay in Europe, and was 
made with alkyd-based paints on an unusual wooden panel (see pl. 10): the reverse is 
embossed with a canvas-imitating texture underneath a tough, white ground. The artist’s 
daughter, Fabiana de Barros, considers this work “proto-concrete” because de Barros sign-
ed it in the bottom right-hand corner with his initials, in Bauhaus-tradition lowercase. Later 
that year and throughout his concrete phase, which ended in 1954, de Barros habitually 
scratched a logotype into the paint layers (see pl. 11c).60

The centrifugally arranged geometric shapes on a smooth white background were 
applied with a brush and probably self-adhesive tape. Close examination of the shapes 
reveals that they stand slightly proud because they were first painted in white, on top of the 
white background, followed by ochre, red, and black (see pl. 10a). Presumably dissatisfied 
with the outcome, de Barros then added another white layer over the entire surface to pro-
vide a “blank slate” for the final color scheme, in which only the ochre parallelogram in the 
bottom left quarter remained the same color (see pl. 10b); the red shapes and ochre vector 
were initially painted black, and the now-black shapes were initially red.

When comparing this work with de Barros’s second work in the exhibition, Função 
diagonal (1952), it is evident that over the course of 1952 the artist made a quantum leap 
in terms of perfecting his technique (see pl. 11). De Barros’s keen interest in principles of 
Gestalt psychology led him to inscribe the square-format hardboard panel with an overlay 
of alternating black-and-white squares, each half the area of the previous one, so that the 
largest black square is 128 times larger than the smallest white one. Because of the overlay-
ing and the gradual rotation of the squares by forty-five degrees, no square is seen in its 
entirety until the final square in the center of the composition.61 The panel displays a very 
smooth, gray, alkyd-based ground, which was either commercially prepared or sanded by 
the artist. De Barros then brushed on a matte layer of white chalk-based paint, followed by 
laying out the composition with a blue ballpoint pen and a ruler. He subsequently masked 
the edges of the outer black forms with Scotch tape62 and spray-painted them, leaving 
perfectly straight paint ridges with occasional “bleed” where paint seeped under the tape 
(see pl. 11b). Next, de Barros taped off the edges of the outer black triangles and brushed 
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a second coat of white onto the diamond shape, after which he taped off the edges of 
the inner shapes and spray-painted them black (fig. 10). The subtle difference in sheen 
between the more matte, brushed white and the somewhat shinier, sprayed black areas is 
the result of careful polishing of the black areas (see pl. 11a).

All the steps of this process culminated in a surface impressively free of manual 
traces, the closest to the ideal of an industrial finish that to the Socialist de Barros equaled 
a “less elitist” approach to art.63 But an additional, highly unusual technical aspect came 
to light during medium analysis of the paints: the black and white paints turn out to be a 
polyurethane-modified short-oil alkyd. The paints also contain castor oil, a nondrying oil, 
and pentaerythritol. While the latter two components are related to the alkyd formulation, 
the admixture of the synthetic plastic urethane especially at this time, in 1952, indicates 
that it was not a store-bought paint.64 As Fabiana de Barros suspects, it may have been 
concocted by Kazmer Féjer, a Hungarian-born Ruptura artist and industrial chemist who in 
his kitchen experimented with paints and other plastic substances.65

Of the Ruptura artists, de Barros and Cordeiro were the most open to trying out 
new materials, as they were always in search of faster-drying and self-leveling paints. 
Féjer, a willing accomplice in their quest, might have shared with the artists some of his 

discoveries in the commercial sector, such as novel ways of mixing pigments into plastics. 
He apparently developed rosa boneca (doll pink), a method of tinting plastic rather than 
painting porcelain to make dolls’ cheeks pink. Féjer sold his discovery to the Brazilian 
company Estrela, which from the 1950s made dolls from polyethylene and no longer from 
porcelain.66 In 1977, while already living in Paris, Féjer filed a hugely lucrative patent for a 
method of dispersing pigments in thermosetting plastics.67

Cordeiro, Féjer, de Barros, Wollner, and Fiaminghi all shared studios at various 
times, and Cordeiro also experimented with Féjer’s mixtures despite his fear of Féjer burn-
ing down the shared house.68 However, Cordeiro’s Idéia visível from 1956 was not executed 
with the same kind of paint, polyurethane-modified alkyd, although medium analysis 
showed that it was also an unusual short-oil alkyd formulation, perhaps with tung oil (see 
pl. 9). The background paint, containing a dark red synthetic pigment, was brushed on 
unevenly, followed by laying out the interlocking equilateral triangles, lines, and spirals 
first with a pencil—a number of stray pencil lines in the center suggest that perhaps there 
was no preparatory sketch (fig. 11). Cordeiro employed a ruling pen and viscous white and 
black paint to first draw the outer edges of the lines, then filled the spaces between the 

FIG. 10  |  Geraldo de Barros (Brazilian, 1923–98). 
Detail of largest black form in center of Função 
diagonal, 1952, with scratched-away bleed of 
black paint and spray droplets on white, brushed 
underlayer. See pl. 11.

FIG. 11  |  Waldemar Cordeiro (Brazilian, 1925–73). 
Detail of center section of Idéia visível, 1956, 
showing pencil lines and white painted lines with 
drying cracks underneath more thinly painted black 
lines. See pl. 9.

FIG. 12  |  Waldemar Cordeiro at work in the 1950s 
with a ruling compass and a template cut from 
plastic sheeting.
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lines with more paint. One set of black lines in the center of the composition was at one 
point scratched away again. Unlike some of his contemporaries such as Judith Lauand, 
Cordeiro in these years did not reach for self-adhesive tape or a spray gun (the latter only 
from 1960 onward); instead he preferred a ruling pen or compass and a brush (fig. 12). 
These tool choices, with their characteristic impact on how paint sits on a surface, stand 
in contrast to Cordeiro’s progressive rhetoric about the widening “gap between romantic 
and handcrafted art, and concrete and industrial art”69 and were perhaps, notwithstanding 
subsequent highly experimental processes, rooted in his classical training at the 
Accademia di Belle Arti in Rome prior to his immigration to Brazil in 1948.

The hardboard panel of Idéia visível is very similar to the one de Barros used for 
Fun ção diagonal: it has a smooth, gray, alkyd-based ground and is 5 millimeters deep and 
roughly 60 × 60 centimeters in size (see pl. 9b). Standard hardboard panels came in 
depths of 3 to 5 millimeters and a length of 1.20 meters, which might indicate that the 
artists had the panels cut in half, considering the enduring popularity of this format. The 
very specific support descriptions of only the concrete artists’ works in the exhibition 
catalogs of the São Paulo biennials from 1951 to 1961 allow the conclusion that these 
artists initially used mostly European imported hardboard panels, with trade names such 
as Nordex, Kelmite, and Pavatex; then, as a result of the emergence of Brazilian companies 
such as Eucatex and Duratex in the mid-1950s, they also began to work with local 
brands.70 Eucatex, named for the eucalyptus tree from which the panels were made, also 
began to be used as a syno nym for hardboard, much like Masonite in the United States.71

The Ruptura artists including Cordeiro habitually adhered wooden box construc-
tions to their works to impart a more object-like depth and make the works appear to 
hover in space.72 The reverse, rough side of Idéia visível is painted a similarly dark red as 
the front, but unlike de Barros’s Função diagonal, there are no glue or mechanical traces 
of a previous hanging device (see pl. 9b; cf. pl. 11d). De Barros in the 1970s replaced the 
original wooden hanging device with the current aluminum frame to prevent warping 
of the panel, which in humid climates such as Brazil’s can swell by up to 25 percent of 
its volume.73 A photograph of the installation of Idéia visível by Cordeiro himself, at the 
Exposição nacional de arte concreta at MAM-SP in 1956, shows the work framed as it is 
now, with 1.5-centimeter-wide, flat wooden laths painted white (fig. 13).74 In addition, the 
work is turned ninety degrees to the right, with the longest white spoke pointing toward 
the ceiling. However, the work has been displayed for many years, in the absence of any 
inscriptions on the reverse, with the same spoke oriented horizontally. Changes in an 
abstract artist’s mind with regard to the orientation of a work are not uncommon, espe-
cially when working in a series as Cordeiro did here, but in the current absence of further 
visual documentation, both the prominent frame and the vertical orientation must be 
considered original.75

Cordeiro’s contemporaries Hermelindo Fiaminghi and Judith Lauand created their 
paintings with essentially the same materials: house paint on hardboard or plywood with 
particularly deep hanging devices of up to 5 centimeters. For Alternado 2 (1957; see pl. 16), 

Fiaminghi applied alkyd-based paint with the help of a ruling pen and a soft brush to the 
smooth side of a hardboard panel that he had first primed and sanded.76 In the interest 
of creating easily legible forms, heeding the Gestalt principle “Prägnanz” (conciseness of 
form in relation to ground), he mapped out the elongated and partially interlocking loz-
enges of Alternado 2 on the chalk-based, whitish polished background by using pin points 
at all four corners of each form, followed by connecting the points with incisions (using a 
thin blade or pointed tool; see pl. 16b). As revealed by infrared imaging of the work, the red 
shapes were first painted an opaque, brownish red with a ruling pen, followed by taping 
the outlines and painting the lozenges with a darker red paint that contains an organic azo 
pigment (PR3) (see pl. 16a). Fiaminghi probably also drew the outline of the gray lozenges 
with a ruling pen, but the higher density of the opaque paint might prevent them from 
being detectable.

Fiaminghi excelled at fine-tuning differences in gloss and chroma between different 
areas: after the opaque gray shapes had dried, he polished the entire surface, thereby 
flattening the edges of the gray lozenges and making them more compact. By contrast, 
the subsequently applied red, semitransparent shapes still display the sharp edges left by 
the taping process (fig. 14). The artist himself attributed his interest in transparency and 
strong chromatic contrasts to his training as a chromolithographer in the 1930s.

FIG. 13  |  One of the rooms of the Exposição 
nacional de arte concreta at the Museu de Arte 
Moderna de São Paulo, 1956. Cordeiro’s Idéia 
visível is the second work from the right, with the 
white frame and the longest white spoke of the 
composition pointed toward the ceiling. 

FIG. 14  |  Hermelindo Fiaminghi (Brazilian, 
1920–2004). Detail of center of Alternado 2, 
1957, with red, glossy, sharp-ridged tip of lozenge 
showing incised lines and paint bleed (partially 
removed with mechanical tool). Partial polishing 
of the surface left minute scratches in the white 
background and gray lozenges. See pl. 16.
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The infrared image also reveals an earlier pencil signature in the bottom left 
corner of the work, which is now covered by white overpaint that appears to have 
been added along with the narrow wooden strip frame. However, all of the labels and 
inscriptions on the reverse indicate that the work was always displayed in the current 
orientation (see pl. 16c), and another work by Fiaminghi from 1956, signed along the 
left-hand edge, suggests that his intention in both cases was to make his signature less 
visually prominent.77

In Seccionado no. 1 (1958; see pl. 17), Fiaminghi introduced two new strategies to 
increase the visual differentiation between similarly hued areas emerging from a complex 
overlay of squares and circles. The distinction between forms and ground is blurred by 
the mirroring of the composition along a vertical and horizontal axis and by the fact that 
the shapes read like negative and positive inversions. Fiaminghi decided to paint on the 
screen-imprinted, rough side of the panel, which textured the paint surface especially in 
the glossy areas. The screen pattern becomes clearly visible when the work is viewed in 
specular light (see pls. 17a, 17b). In addition, the artist brushed an exceedingly thin mat-
ting layer, con taining talc, onto the salmon-colored background,78 whereas the very shiny 
orange and red shapes were painted with an alkyd medium that includes pine resin. Indus-
trial paint manufacturers add varying amounts of pine resin and other types of natural 
resin in order to impart gloss, faster drying time, and hardness. Fiaminghi exploited these 
different for mulations here to his full benefit—the salmon-colored alkyd paint indeed does 
not contain any pine resin, thus allowing it to retain mattness.

The artist created the complex curved and straight-edged elements in several steps, 
including drawing and incising the design as well as taping and cutting away the tape after 
the paint had dried (fig. 15). But the curved segments made the use of regular 1-centimeter-
wide tape practically impossible, and Fiaminghi explained that because of the current 
unavailability of Letraset (a black thin tape, used by graphic designers, that could be 
stretched to create round outlines), he cut “masks” from wide strips of Durex.79 The North 
American company 3M introduced Scotch tape in Brazil under the name Durex in 1946.

Like Fiaminghi, Judith Lauand was not a member of Ruptura from the outset; she 
was a latecomer in 1955. Lauand underwent a traditional fine-arts education at the Escola 
de Belas Artes de Araraquara, in the state of São Paulo, and made her first concrete work, 
Composição I, in 1954. By her own account, she was fascinated by the wide variety of 
indus trial paints,80 she meticulously polished monochromatic expanses, and she taught 
herself to use self-adhesive tape as well as ruling pens in pictorial solutions to problems 
arrived at through “a process of mathematical thinking.”81

Concreto 61 (1957) is an example of Lauand’s “use of the spray-gun instead of a 
brush to achieve a depersonalized paint,” as the artist explained in around 1994 (see 
pl. 23).82 She applied an off-white layer of alkyd-based paint to the entire surface, then 
taped off the black vectors and sprayed on a layer of black alkyd paint. This was followed 
again by masking off the black vectors themselves and spraying another layer of off-
white paint onto the background. The purpose of the last layer might have been to hide 
imperfections such as paint bleed from underneath the tape. The razor-sharp edges of 
Lauand’s elements indicate that she, like all artists in this study who used tape, decided 
on transparent tape made from cellophane, unlike the majority of contemporary European 
and North American artists, who preferred masking tape, which is made from crimped 
paper and which leaves a slightly ribbed edge (see pl. 23a).

In her work, Lauand often found several possible solutions to the same pictorial 
problem, thus applying another Gestalt principle embraced by many artists in this study: 
seriality, in the sense of creating several works in a series based on similar themes. Two 
small-scale works on plywood, Concreto 36 and Concreto 37, are examples (see pls. 21, 
22). The inscriptions on the reverse—“tinta esmalte” (enamel paint) on Concreto 36 and 
“tinta en massa Wanda” (a pigment-rich, light-colored type of industrial primer) on 
Concreto 37 (see pls. 21b, 22c)—suggest that both paints were industrial products, with 
Wanda being a very popular industrial paint produced in Brazil. Despite being different 
paint products, medium analysis indicates they are both alkyd-based—their identi-
cal nature probably unbeknownst to the artist. But this fact explains why they dried to 
such a similar and unusual, reticulated pattern: Lauand probably applied the paint with 
a roller, or else sprayed the viscous paint onto the unprimed panels from relatively far 
away, and polished the surface of Concreto 37 to reduce some of the paint bumps (see 
pls. 21a, 22a).83 Concreto 61, Concreto 36, and Concreto 37 are in any case examples of the 
great interest Lauand had in the experimentation with and manipulation of a wide range 
of materials.

FIG. 15  |  Hermelindo Fiaminghi (Brazilian, 1920–
2004). Detail of bottom left quadrant of Seccionado 
no. 1, 1958, with salmon-colored background and 
streaky matting layer, graphite and ballpoint pen 
underdrawing, incised lines, and paint losses from 
tape removal. See pl. 17.
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Reanimation of the Surface
Aluísio Carvão’s work from his Grupo Frente and neo-concrete period differs from the 
work of his colleagues in that he focused on color, often earthy in hue, and various subtle 
differentiations thereof within a single work. Born in Belém, Carvão started out as a self-
taught artist who made his own easels, brushes, and paints, and only with his move to Rio 
in 1949 did he begin to have access to higher-quality art materials and more formal artistic 
training in Ivan Serpa’s renowned classes at MAM Rio.84

 Construção 6 (1955) is an unusual work in this study because it incorporates 
relief elements: narrow wooden sticks painted white, which Carvão had cut to size by a 
car penter (see pls. 2, 2a).85 The second work to be discussed, Cromática 6 (1960), also 
differs fundamentally from works of his concrete colleagues, in the sense that Carvão 
“activated” the dichromatic yellow and ochre-colored surface with granular paint layers 
(see pl. 4). Vera Pedrosa, Mário Pedrosa’s widow, recounted that Carvão leached his 
paints by removing excess media such as oil,86 which led to extremely dry, underbound 
paint lay ers. Cross sections of these two works demonstrate that his homemade, brushed 
ground and paint layers are tightly packed with colorless, lumpy aggregates of fillers such 
as gypsum, talc, silica, barite, and dolomite (see pl. 4c). Surprisingly few coloring agents 
are present; however, in addition to chrome yellow, zinc chromate—a pigment with high 
tinting strength commonly used as a rust inhibitor for metal surfaces—was identified. 
Polyvinyl acetate (PVA) was identified as the medium in Construção 6, and a mixture of 
alkyd, drying oil, and beeswax in Cromática 6. The beeswax was probably added by Carvão 
to increase mattness, and although the synthetic PVA is a rarity in this study, it was and 
still is commonly found in waterborne house paints.

When viewing Construção 6 under ultraviolet light, it becomes apparent that the 
artist achieved the very subtle tonal differences between fields of the grid by brushing 
exceedingly thin layers on top of the first light ochre–colored background layer, with only 
minimal additions of black and blue pigments (see pl. 2b). The background fluoresces 
strongly where no toning layers were applied—that is, along the brown lines and in the 
“nucleus,” a warm ochre rectangle in the bottom right quadrant. In contrast, Carvão 
structured the surface of Cromática 6 by slightly increasing the overall coarseness of the 
paint layers on the yellow left-hand side, mixing in fibrous matter and what appear to 
be grains of sand (fig. 16). Scientific analysis, however, showed that no sand is present. 
Andréa Proença, the artist’s stepdaughter, explained in a recent interview with Zanna 
Gilbert that Carvão never used sand and instead incorporated Maizena, a Brazilian brand 
of cornstarch, into his paints.87 Cornstarch, a white powder, becomes translucent when 
added as a thickening agent to soups and sauces, and in cold (rather than hot) liquids it 
tends to form clumps. These small aggregates probably resulted in the grainy effect we 
can observe on the surface of Cromática 6.88 The two parallel, bright yellow and orange 
lines traversing the field were drawn with ink and a ruling pen into a recessed groove, 
and, similar to the nucleus in Construção 6, are the only indicators of an earlier chromatic 
stage of the work; indeed, it is surprising how much the extremely thin, uppermost toning 

layers in Cromática 6 manage to suppress the vibrancy of the underlying yellow and 
orange paint layers (see pl. 4c).

Comparison of the surface qualities and layer sequences of these works by Carvão 
with those encountered in Lygia Clark’s works makes the heterogeneity of the Rio-based 
group almost tangible. From 1947 to 1949, Clark trained with the painter and landscape 
designer Roberto Burle Marx in Rio, and from 1950 to 1951 with Fernand Léger in Paris. 
In 1954, Clark developed an interest in what she termed the organic line, which in her 
work emerges for example in the gap between two adjacent picture planes, such as in 
the space between the canvas and the frame in Composição no. 5 (see pl. 6). This work 
belongs to a series called Quebra da moldura (Breaking the frame), which kept Clark 
occupied throughout 1954 and in which she attempted the “destruction of the painting 
through the frame.”89

Clark’s visual strategy in this technically very complex work consisted of applying 
a multitude of bright green paint layers to the very wide frame made from tropical 
hardwood as well as to the store-bought stretcher and canvas, placed in the center with 
the above-mentioned narrow physical gap between the edges of the canvas and the 
frame (see pl. 6c).90 The frame-canvas-frame width ratio is 1:3:1. While almost all of the 
paint layers on the frame were sprayed on, as evidenced by the streaky surface sheen 
especially in the black areas, all paint layers on top of the primed canvas in the center 

FIG. 16  |  Aluísio Carvão (Brazilian, 1920–2001). 
Detail of center of Cromática 6, with coarser texture 
on the left side and double ink line in groove drawn 
with ruling pen. See pl. 4.
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were brushed. A patchy, bright green, shiny layer was applied last to the canvas and to 
the grayish-green L-shaped form in the bottom left corner of the frame, uniting the center 
with the periphery (see pl. 6b).

For both the frame and canvas, Clark chose paints containing linseed oil, but while 
on the frame it is likely an oleoresinous house paint (with large amounts of pine resin 
present), on the canvas it is unadulterated tube oil paint. The stark difference in layering, 
as documented in cross sections from the frame (figs. 17a, 17b) and canvas, allows only 
a partial reconstruction of the process:91 a staggering fourteen green paint layers are 
present underneath the L-shaped form on the frame, but only three green and three gray 
and black layers are present in the top right-hand corner of the frame, and about five 
green layers on the canvas. What can be ascertained is that Clark initially planned for the 
canvas and the bottom left-hand corner of the frame, as well as a narrower L shape in the 
opposite corner (no longer visible because of subsequent black paint applications), to be 
equally bright green.92 Only then did she begin to “break the frame” for good by gradually 
toning down the frame with gray and black paint, entailing several taping campaigns. 
The resulting spatial ambiguity is further enhanced by what appear to be intentionally 
misaligned black lines on the canvas (see pl. 6a). These lines stand proud, as they were 
first laid out with a ruling pen and then reinforced with a brush, probably to counteract 
and at the same time match the width of the negative space between frame and canvas.93

In Planos em superfície modulada (1956), the organic line was created also by join-
ing supports, in this case plywood panels, which exude a smell suggestive of cedar (see 
pls. 7, 7d). Clark explained in interviews in 1957 and 1959 that after her decision to stop 
painting on canvas, she learned how to saw, plane, and glue wood as well as how to oper-
ate equipment used for spray-painting cars.94 Anecdotes told by conservators and art 
historians close to the artist suggest that at one point, however, she left all of the manual 
labor to professional craftspeople, presumably in the interest of a high degree of perfec-
tion.95 This coincided with a switch to alkyd-modified nitrocellulose paints, first introduced 
in 1926 by DuPont as a more brushable alternative to earlier, more brittle nitrocellulose 

formulations for car finishes.96 Nitrocellulose paints are solvent-based, dry very fast, and 
lend themselves to applications in multiple thin, flat layers, usually with the help of a spray 
gun. Archival documents show that Clark chose primers and paints with brand names such 
as Polidura, Wanda, and Niulac.97 Planos em superfície modulada and Casulo no. 2 (see pl. 8), 
a sculpture from 1959 consisting of a single sheet of bent metal, were spray-painted after 
assembly with alkyd-modified nitrocellulose paint, of the kind often used on cars.

But as ultraviolet examination of Planos em superfície modulada shows, the set of 
painted organic lines—the colored rectangles that abut and transverse the negative gaps 
between the two wooden panels—evolved slowly. A bright yellow fluorescence underneath 
parts of the bright green and brown forms indicates another stepped, vertical form that 
continues along the lower edge of the panel to the bottom right-hand corner, as well as an 
additional smaller horizontal rectangle underneath the brown form of the inset panel (see 
pl. 7b). A cross section taken from the intersection of the bright green and brown areas 
with the gap allows the conclusion that these underlying shapes are bright pink (fig. 18).98 
They consist of about four thin layers of an organic pink pigment mixed with French ultra-
marine, zinc white, and linseed oil.99 Visual examination also revealed the presence of 
a dark blue layer and black layer in some areas, but their positioning in the sequence is 
unclear, in part because the high density of the gray paint layer might prevent the detec-
tion of the full extent of the underlayers. It appears, however, that initially the set of painted 
organic lines did not transcend the physical gaps. At any rate, the color choices of the origi-
nal composition differed radically from the final interplay of the more muted, earthy hues.

This study concludes with a discussion of works by Willys de Castro, whose Objeto 
ativo (cubo vermelho/branco) from 1962 is the youngest work included here. Because of per-
sonal and philosophical differences with Cordeiro, de Castro never joined the Ruptura artists 
of his hometown; instead, in November 1959, he began to exhibit with the neo-concretists.

De Castro was a modern-day Renaissance man with regard to his talents and occu-
pations: he had careers as a graphic, costume, and set designer and as a composer, singer, 
and poet. The visual arts were a comparatively late calling for him. The earlier Composição 
modulada (1954) dates from a period in which he still only intermittently made visual art-
works (see pl. 12). De Castro realized the geometric composition with alkyd-based paints 
(sprayed and brushed) and a ruling pen, as well as with a selective use of tape—and, most 
relevantly for the future direction of his work, he also painted the narrow sides of the 
hardboard panel as a way of dilating the perceptual depth of the viewer. The color scheme 
extends to the sides following the one laid out on the surface, including the hardly percep-
tible white, yellow, and black lines that connect the larger irregular shapes at the perime-
ter of the work (see pls. 12a, 12b). Although de Castro had trained as an industrial chemist, 
and in fact in the 1950s also designed several advertisements for the Brazilian paint manu-
facturer Tintas CIL, he experienced some technical difficulties particularly in the shiny 
yellow areas. This is somewhat surprising, since the presence of a drying oil, glycerol, pine 
resin, and chrome yellow in the alkyd paint should have contributed to a fast drying time, 
but perhaps the sheer accumulated thickness of the layers led to the for mation of the 

FIG. 17A  |  Lygia Clark (Brazilian, 1920–88).
Paint cross section of Composição no. 5, 1954, at 
400x magnification, from lower left edge of frame, 
with nine paint layers above the ground applied by 
spray, and the uppermost two layers hand-mixed 
and applied by brush. Identified pigments are 
French ultramarine, yellow ochre, viridian, chrome 
yellow (and probably chrome green), cadmium yel-
low, lead white, titanium white, and large amounts 
of zinc white. See pl. 6.

FIG. 17B  |  Lygia Clark (Brazilian, 1920–88).
Paint cross section of Composição no. 5, 1954, 
under ultraviolet illumination with zinc white being 
ubiquitously present and fluorescing most strongly.  
See pl. 6.

FIG. 18  |  Lygia Clark (Brazilian, 1920–88).
Paint cross section of Planos em superfície modu-
lada, 1956, at 400x magnification, from left edge 
of intersection between bright green and brown 
rectangles, with a white chalk-based ground; 
four thin oil-based paint layers of pink synthetic 
organic dye and French ultramarine; a crumbly 
white layer containing aluminum oxide; a green 
nitrocellulose-based paint layer with phthalo blue 
and an unidentified green pigment; and a brown 
nitrocellulose-based paint layer with chrome yel-
low orange. See pl. 7.
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“paint skin,” which kept the paint underneath the surface from drying evenly. At one point, 
presumably still during the artist’s lifetime, bubble wrap was accidentally pressed onto the 
surface, which stuck to the paint skin and left circular impressions in the softer paint lay-
ers underneath.100

We cannot know if experiences such as these, or perhaps de Castro’s professional 
knowledge of the often inferior aging properties of house paints, led to his switch to 
traditional oil paints. Without a doubt, the development of his surface textures chronicles 
the subtle yet momentous development from concrete and depersonalized, to neo-
concrete and tactile with discreet paint impasto. The objetos ativos (active objects), a term 
de Castro adopted for his works of the neo-concrete period, abandon a privileged frontal 
per spective, inviting the viewer to move around the works in space.

De Castro was known to be a perfectionist, and this trait shimmers through in 
everything that characterizes the three objetos ativos: for example, the detailed and 
accurate inscriptions on the reverse as well as the solid, neat working method (see 
pl. 14d). A single sheet of paper was wrapped around and glued to a piece of wood in 
Objeto ativo (1959; see pl. 13); white, preprimed canvas was glued to a hardboard panel 
in Objeto ativo (amarelo) (1959–60; see pl. 14d); and similar white, preprimed canvas was 
glued to a cube construction made from plywood and wooden corner splices in Objeto 
ativo (cubo vermelho/branco) (1962; see pl. 15c). In the latter case, de Castro took extreme 
care not to have any overlap of the canvas seams at the edges of the cube: he cut a single 
piece of canvas the exact length of four squares (1 meter) and one additional “flap” 
stacked at one end, in other words, with a height of 0.25 meter at one end and 0.5 meter 
at the other. The canvas is so firmly glued down, perhaps with the help of a roller, that the 
five plies of the plywood can be counted.

In Composição modulada, de Castro laid out the composition with incised lines, 
while in the three objetos ativos he used graphite. The artist’s careful brush-application 
of the paint near the blue and the white elements parallel to their edges in Objeto ativo 
(amarelo) (fig. 19) and Objeto ativo (cubo vermelho/branco), respectively, make it difficult to 
ascertain whether he used an aid. However, the fact that a few of the brushstrokes in the 
white squares of Objeto ativo (cubo vermelho/branco) are oriented in a right angle toward 
their edges suggests that he used a straightedge, and the subsequent narrowing of the 
white squares by scraping away a band of 2 millimeters all around might have eliminated 
a ridge (fig. 20). After de Castro inpainted the gap with red oil paint, the new length of 
each side of the white squares came to 12.5 centimeters, exactly half the length of each 
side of the cube, and the white paint edges are razor-sharp—an astounding manual 
feat and testament to de Castro’s superior craftsmanship. The fine difference in paint 
lev els, with the white planes standing ever so slightly proud, enhances the illusion of 
white cubes floating immaterially in space. De Castro stated in 1960 that “the technical 
require ments of the lasting and clear execution of the generating idea . . . are what 
guarantee the artistic state of the work, and increasingly what prevent it from returning 
to the primitive brutality of the raw materials.”101

FIG. 19  |  Willys de Castro (Brazilian, 1926–88). 
Detail of square at right edge of Objeto ativo 
(amarelo), 1959–60, with oil-based paint layers 
containing cobalt blue and a yellow organic 
pigment (PY3); a yellow retouching layer (also oil-
based) extends out onto the left edge of the blue 
square. See pl. 14.

FIG. 20  |  Willys de Castro (Brazilian, 1926–88). 
Detail of three-sided white square, Objeto ativo 
(cubo vermelho/branco), 1962, showing the razor-
sharp edge of the white, viscous area next to the 
original paint ridge 2 mm to the right. See pl. 15.
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Coda
While art historical narratives often tend toward highlighting overall thematic trends 
and predispositions within a certain period of art-making, by necessity a description 
of individual artists’ processes such as in the current study must move from a 
bird’s-eye view all the way to elemental, microscopic components and back out to 
a larger examination of artistic intent and results. It has to consider a multiplicity 
of factors, which prevent straightforward categorizations and instead call for more 
nuanced explanations: we are looking at an amalgam of visual observations like the 
presence of brushwork, often preserved in layers of oil paint (as seen in Melé’s or 
Maldonado’s paintings), along with analytical and process-related explanations for the 
particularly smooth surfaces in works by de Barros, for instance, as well as contextual 
considerations that are often hard to pinpoint.

One case in point for this multiplicity of factors in relation to particular paint sur-
face qualities is Vardanega’s Sin título (1948; see pl. 34). In 1948, Virgilio Villalba, Melé, and 
Vardanega moved to Paris, where they met Georges Vantongerloo, a Belgian artist who 
had been a member of de Stijl, Cercle et Carré, and Abstraction-Création. In the 1930s, 
Vantongerloo had begun to prepare panels with white, perfectly polished, porcelain-like 
grounds, not unlike the ones found in late fourteenth- and fifteenth-century Italian panel 
paintings. Vardanega in particular adopted Vantongerloo’s process of scrupu lous handpol-
ishing, traces of which can be discerned with the naked eye as tiny scratches and indenta-
tions in the background of Sin título (see pl. 34b). But one specific aspect distinguishes 
Vardanega’s and Vantongerloo’s works from many of the later concrete propo sitions in 
Brazil: Vantongerloo wanted to “dematerialize matter,”102 while the artists of Grupo Rup-
tura, for instance, aimed to achieve an industrial surface finish, in the tradition of Bauhaus 
masters or Russian constructivists. In other words, the results of a painting process can 
be very similar, in this case a smooth polished surface, whereas the context within which 
the works were made conveys a different meaning. Such contextual consid erations also 
include exterior factors outside of the artists’ control: for example, the Russian construc-
tivist Alexander Rodchenko did not yet have at his disposal modern house paints or spray 
equipment; he still had to struggle with traditional oil paints and brushes. By contrast, 
the wide range of paints and tools available to and used by the Argentine and Brazilian 
concrete artists amounts to a case study of twentieth-century painting process. Thus, 
when comparing expressed artistic aims and actual achievements, it is vital to take also 
into consideration technological limitations placed upon artists in any given period. More 
importantly still, once all technical obstacles are removed, when exactly does a work of art 
cease to be imbued with a human aura, and is that even a lofty goal? This question of how 
much visible manipulation of materials with hands, rather than machines, is acceptable and 
desirable runs like a red thread through abstract art-making in the twentieth century, and 
artists have given, and are still giving, many different answers.
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