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9. Drawing Rotated, Tilted, and Upside Down Objects. 
The Background to Auguste Choisy’s Revolving 
Axonometries of Architecture

In 1899, the engineer Auguste Choisy (1841 – 1909) published his fundamental work,
Histoire de l’Architecture. With this work, he introduced for the first time in the field of
architecture the massive use of axonometry as a means of studying and representing
buildings. Artful cutaways allowed their observation from many different vantage points
– often in a bold and previously unheard of way, such as using views from below (Abb.48/
Abb. 49).1 This is surprising in several ways. Firstly, the fact that he dared to take the step
of using axonometry in and of itself, which in France at least had previously been advised
against for the representation of buildings because of the theoretical tradition which
considered it suitable for only certain specific fields (military, carpentry, machinery). It
can be seen that, just a few years earlier, Jules Pillet was both indecisive and reluctant to
accept the cavalier perspective in architectural drawing in his popular treatise of 1885,
despite choosing to illustrate his paragraph on axonometry with a recent drawing by Choisy
which had appeared in Art de bâtir chez les byzantins.2

At the same time, it is also surprising that this transgression was accepted without any
cause to complaint; it was, in fact, even praised by architects and architectural historians,
almost as if they had been expecting it. Up to a point, one can speak of a certain mystery
in the use of axonometry by Choisy and how it was received.3 How could this change of
onthological status come about, with axonometry now on an equal footing with per -
spective? But if we are considering this to be unexpected, then the description given by
Choisy of the axonometric system in the foreword to his Histoire appears to be even
stranger by comparison:4

In this system, one single image, lively and animated as the building itself, functions as an abstract
representation, partitioned by plan section and elevation. The reader simultaneously has the plan,
the exterior of the building, its section, and its internal arrangements in front of him.

What does Choisy mean when he says that the axonometric image is “lively and animated”?
And what was the mindset of the time that made sense of this strange phraseology?5

Perhaps this relates to the freedom with which the building can now be observed, almost
as if Choisy were holding a scale model and could see it from every angle. To find out
more, we must enter the mental space that Choisy shared with his readers and delve into
the history of how it evolved. 

The Background to Choisy’s Revolving Axonometries

Before going any further with the discussion, it should be pointed out that the term
axonometry was relatively new at the time Choisy was speaking of it, as it had only been

109



110

Javier Giron

coined in Germany in the middle of the century.6 In previous texts, we can find the terms
‘cavalier’, ‘geometric perspectives’ and / or ‘oblique perspective’ to describe drawings which
today would fit into one of the established types of oblique axonometric projection. The
same happens with the word ‘geometral’: although usually applied to orthogonal projections,
such as ground plans and elevations, it is sometimes used to describe three-dimensional
representations of an object obtained by using its actual measurements, i. e. drawings
constructed as oblique axonometrics. The term ‘stereographique projection’ is also used to
mean the same thing. In other cases, we will come across orthographique projections of an
object, which depending on whether the object is inclined or rotated in relation to the plane
of projection, may correspond to one of the known orthogonal axonometries (isometrics,
dimetric or trimetric). Although this is an anachronism, we can nevertheless understand
these ‘geometral’ drawings or ‘orthographique’ projections to be axonometric.

Our proposition is that the appearance of axonometry and the ease with which it is
accepted as an architectural representation is less surprising when we take two points into
account. Firstly, during the 19th century, a new way of teaching drawing came to the surface
in France which upturned the hierarchical relation between ‘geometral’ representation and
perspective. The result was to make it of equal if not greater importance. Axonometry
would eventually represent what objects are like in reality and not just in appearance.

At the same time, the thought emerged that, in order to learn how to draw, it was
necessary to forge a three-dimensional image of the object beforehand, achieved by rotating
it on its axes, either physically by drawing various perspective views of the object, or
virtually by means of axonometry. 

Abb. 48: Auguste Choisy: Histoire de l’Archi-
tecture, Vol. 2, Paris 1899, p. 646

Abb. 49: Auguste Choisy: Histoire de l’Archi-
tecture, Vol. 2, Paris 1899, p. 651
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Given the necessary brevity of this contribution, we cannot make a detailed examination
of its development. We will focus therefore on some other anchor points, namely: the
theoretical texts of Jacques-Nicolas Paillot de Montabert aimed at a select audience; Abra -
ham Bosse, his most direct predecessor; and a few authors from the myriad of teaching
manuals which appeared during this period – aimed at young people, technical experts and
workmen – particularly those by Eugène Viollet-le-Duc.

This process has gone unnoticed by historians of representational systems. Texts of this
nature have seldom been examined in detail. This is in part due to some of their unappealing
qualities: the text of Bosse’s work is confused and tedious, while Paillot de Montabert’s
geometric formulations lack rigour.7 Meanwhile, the ‘minor’ or divulgatory manuals have
mainly been outside their focus of attention – including the surprisingly sparsely studied
Histoire d’un dessinateur by Viollet-le-Duc (Kat. 47).

At present, thanks to several monographic studies on Bosse and Paillot de Montabert,
we can find out more about their contributions. However, we do not have an overall view
of how the appreciation of axonometry and representation in movement was formed. Even
authors such as Massimo Scolari who show how a different history of axonometry is
possible (denominated in his work Disegno obliquo to prevent the anachronism) have not
detected it.8

We will firstly see how the seeds were sown for this change in the way of thinking to
come about, focussing primarily on those texts with the greatest theoretical weight, i.e.
those aimed at the training of painters. We will start with Bosse, as he was the predecessor
of Paillot de Montabert, and observe his dissemination and how it penetrated into
architecture.

Axonometry and the Controlled Movement of Objects in Abraham Bosse’s 
Lessons on Perspective at the Royal Academy of Painting

In a treatise summarising the classes he taught at the Royal Academy of Painting, published
in 1642, Abraham Bosse developed a method first devised by Desargues to construct
perspective based on developing a dimension scale.9 In this method, the object to be drawn
must be previously defined in three-dimensions (using axonometrical, or as Bosse termed,
‘geometral’ representations) in order for it to be easily converted into a perspective.10

At the beginning of the course, Bosse’s apprentice should learn to unfold and fold basic
solids (cubes, cylinders or pyramids) This exercise is intended to promote a better
understanding of basic solids and to make it clear to the student what a ‘geometral’ re pre -
sen tation of them will imply. Only then the student is ready to take the next step: to build
an axonometric representation of an object.11

Further to this, Bosse continues by saying that the object may be represented by what we
would now understand to be a military perspective, Egyptian perspective, oblique elevation
and cavalier. Of course, all of these fit into modern day oblique axonometries, yet none of
them are orthogonal. He later shows how the basic forms can be stacked to build composite
objects, such as the base of a pillar.12 Finally, he shows how axonometry can be used to
move an object by suspending, rotating or turning it over in diverse positions (Abb. 50).
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Of course, the freedom of movement
gained when charting this array of
perspectives is of great value.13 Bosse thus
provides a simple solution to what other -
wise would be very difficult to achieve:
drawing bodies supported in various ways
by others, with multiple vanishing points
not necessarily on the horizon line. This
was a challenge which was not always
tackled correctly – a notable example being
the trap into which the erroneous drawings
of Vredeman de Vries fell.14 For Bosse, the
problem was solved in a better way by first
moving in axonometric space and then
transferring the results onto a perspective
board.15

He concludes by showing how the most
advanced problems of drawing shade and
reflection can also be calculated ad van -
tageously in axonometric representations
and the results then transferred into per -
spective16: “There is no difference between
one method and the other; only that in
perspective, the scale decreases as we
recede from the foreground; and in a
‘geometral’ representation, the same scale
does not alter”.17

Axonometric perspective is not any -
more the poor, simple, fast and dis honest

substitute for a true perspective which, coming closer to the workings of the human eye,
has a superior status. What Bosse proposed was a change in people’s opinions on the two
kinds of representation, emphasised when he said: “A perspective is merely an un -
even geometral representation”.18

Stereography, Orthogonal Projections and Controlled Movement 
of Objects in Paillot de Montabert’s Treatise

No similar development occurred in France until the first part of the 19th century, when
the painter and ex pupil of David, Jacques-Nicolas Paillot de Montabert (1771 – 1849),
published his monumental treatise shortly before his death.19

In the sixth volume of this work, he describes his method for learning how to draw in
perspective. This consists of a series of steps: first decide on the shape and real geometry
of a body by doing a prior sketch of a stereography (i. e. oblique military axonometry).

Abb. 50: Abraham Bosse: Traité des pratiques
géométrales et perspectives enseignées dans
l’Aca démie royale de la peinture et sculpture,
Paris 1665, fig. 24
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Then, study different orthographic po si -
tions which a body can adopt in space
(similar to orthogonal axonometries) and
lastly, construct a perspective, using a
graded scale similar to the one proposed by
Bosse, in which the painter decides from
which accidental situation the scene will
be viewed (the distinction between these
two terms is for him very important, as po-
sition will always be related to axo no -
metric drawing, and situation with per -
 spective).20

What Montabert proposes is to recover
the art of ‘pourtraicture’ – as practised by
Dürer and Jean Cousin, which used ortho -
graphic projections to outline the per spec -
tive of the human body, a method which is
believed to date back to ancient Greece21 –
and then generalise it for many kinds of ob-
jects. To do so, he leaned on Bosse and De-
sargues, both of whom he admired and
claimed to rescue from oblivion.22

He took the idea from Bosse that it is
good practice to gain knowledge of the
shape in question by unfolding several
basic solids: a parallelepiped, a cylinder, or a pyramid.23 Also, that military axonometry (in
his language, ‘stereographique’) can be a first step in the construction of an exact
perspective, a representation which already has movement of its own, as he describes in
terms of drawing a cylinder: “in this kind of representation, the object is seen from inside,
outside, above and below, as if our eye were walking around all its faces, as if the object
were actually in three dimensions” (Abb. 51).24

The main novelty is that, while Bosse moves objects virtually in the actual cavalier
axonometry space where he constructed them, Paillot de Montabert after his ‘stereographic’
examination, places them in a different orthogonal axonometric space where, by using
orthogonal projections, he spins, rotates and revolves them in a series of very varied
positions. Here we can see how he does this with a box, a table, a vase, a cart (Abb. 51 /
Abb. 52). Paillot de Montabert’s objects flow across a single scene by means of re pre -
sentations which correspond to actual trimetric, dimetric or oblique elevations of an object
(he recommended the latter to his pupils, as “an excellent exercise” to represent “buildings
of greater or lesser complexity”.25

As occurred with Bosse, but here even more intensely, Montabert provides us with the
ability to move an axonometric image freely in space. The objective is to create perspectives
with the greatest skill, releasing us from the narrow limits of ‘antioptics’ and ‘catoptics’,
but with an important difference: his goal is to form a complete mental image of what the

Drawing Rotated, Tilted, and Upside Down Objects

Abb. 51: Paillot de Montabert: Traité complet de
la peinture, Paris 1829 – 1851, Volume de plan-
ches, fig. 48 
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object is. In doing so, Paillot de Montabert weakens, as Bosse did, the (onthological) status
of perspective: “Perspective is but an uneven and a little distorted ‘géométral’” (axo nomet -
ric representation).26

To underline this, Paillot de Montabert invites us to imagine a fictitious painter in
infinity who, having an eye “as big as the object” being drawn, could receive an orthogonal
projection of parallel beams on his retina; in short, see its ‘géométral’ picture.27

Impact of the teachings of Abraham Bosse and Paillot de Montabert

Did all this continue to be accepted and put into practice by following generations? At first
glance, one might be inclined to think not. 

Bosse became a somewhat distant figure, his text was not easy to find or read, and his
work in other areas had attracted much greater attention. When it was actually read, it was
usually only to gain access to Desargues.28 As for Paillot de Montabert, a colloquium on
his work in 2007 could be said to have rescued him from utter anonymity. According to
recent studies, the success of his huge treatise – a work of immense pictorial refinement –
was relatively short-lived. The fact that his contemporary, Poudra, criticised the work for
being inaccurate and tedious contributed greatly to his discredit.29 His memory, which lived
on for a few generations, was soon extinguished. 

But these recent approximations have paid more attention to Paillot de Montabert’s
encaustic painting technique than to determining the impact of his unusual theory of
perspective, although the former could have had a greater impact than initially might seem
to be the case.30 Thanks to research by Martin Bressani, we know for example that he had
a certain amount of indirect influence on the anatomical character of some of Viollet-le-
Duc’s architectural drawings, whose proposals for teaching the young to draw will be
discussed later on in this text. 31

His influence may also be found in minor texts, such as those teaching drawing to all
layers of the French population from the 19th century onwards – including craftsmen,
workmen and semi-skilled technicians. A study of the importance of drawing in society
cannot ignore this type of literature, capable of leaving an almost unconscious mark on many
young people, some of them future architects or engineers. It was in fact as a direct result
of this demand for young skilled workers to be trained in drawing that Paillot de Montabert
made a special, adapted edition of his treatise for workmen, in the form of a manual. Its use
in and influence on other teaching textbooks has been suggested as a worthwhile focus for
research.32 Although D’Enfert has convincingly stated that the success of this manual was
even more low-key than that of his great treatise,33 an indirect impact should not be ruled
out, if only because it encouraged the creation of alternative approaches to his method.34

This ‘practical’ Paillot de Montabert could, furthermore, have had predecessors and
travelling companions who independently created their own proposals and who should be
identified in order to mark out the train of thought they belong to. We shall now take a
closer look at some of the authors who, during the 19th century, shared with Montabert the
idea that before drawing in perspective, one must fundamentally consider solids on the
plane; and take on board the three-dimensional reality of the bodies to be drawn by means

Javier Giron
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of their virtual movement. Within the works of Montabert’s contempories, we can see
certain tendencies: for some authors, it is permissible to go straight on to drawing views of
different positions of the object after unfolding solids without passing through axonometric
representations, whilst for others, unless you teach perspective drawing, the movement of
bodies in orthogonal projections simply becomes a pedagogical goal, an end in itself. 

The Contribution of Elementary Manuals: Epipedegraphie as a First 
Step Towards Grasping the Reality of an Object to be Rounded

After Bosse’s proposals and in the early decades of the 18th century, the development of
surfaces of fundamental solids gained value: in his important treatise of 1737, Frézier re -
ferred to his development of solids as ‘epipedographie’ – using the terminology coined by
the scientist Lagny – he was to call it “epipedographie”, a form of representation to be
added to the vitruvian triad, “orthography, ichnography and sciography”.35

We can find the development of solids in the first third of the 19th century in technical
treatises such that written by A.J.B. Rondelet, or Charles Dupin (1828).36 And we see it
form part of the curriculum of some courses of line drawing, like that of Jules Thierry
(1832) for both architects and workmen. The unfolding of the shape here constitutes one
of the steps in the learning process, followed by rotation of fundamental solids in orthogonal
projections such as the cone, which “can be tilted at will”.37

It was with Paillot de Montabert’s book Le dessin linéaire, enseigné aux ouvriers, ou
les vraies leçons de la science graphique applicables à tous les arts,38 published in 1832
that the unfolding process was first fully theorised in a teaching manual as an integral part
of learning to draw bodies in space. The development of solids, the cube (or something
less abstract, such as a box), the cylinder and the cone all constitute a first step – not
inevitable but recommendable – of the process which would finally lead to “an exact
imitation of the shadows, and what painters call le modelé”.39

Once this is understood, they can be represented three-dimensionally by means of
stéréographique drawing, which provides us “not [with] the appearance of a thing, but its
real features”, emphasising once again the positive status of this representation. In
Montabert’s treatise, before proceeding to the next phase, moving the bodies virtually in
orthogonal projection, he makes a distinction between the position that they occupy and the
situation from which they are perceived, which is where the viewer stands. 

An alternative to Montabert’s method which should be taken into account, due to its
relation with Viollet-le-Duc (as we will see), is to directly draw the objects in perspective,
using a folding model – thus bypassing the drawing of any stéréographie. A few years
later, in 1838, Jean-Pierre Thénot was to claim that he was the inventor of a method of this
type in his Morphographie. 40. 

Thénot, after giving precise instructions to construct a cube with various materials by
using his design on a plane, carries on to place it in many different spatial positions, inviting
the student to draw it ‘from nature’ and from an ‘accidental view’. Those are very necessary
exercises, as only when “one knows perfectly the various positions that a body may adopt
and the direction of the lines that form it” can the pupil think about learning perspective.41
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This method, which combines the use of the hand with the study of drawing and the
construction of models and which tries to “enseigner à l’œil à voir juste” – despite its
detractors – was to achieve, in Thénot‘s own words, “a success beyond my expectations”.42

From this moment onwards, it is easy to find manuals proposing folding models as basic
learning materials.43

The Contribution of Elementary Manuals: Tilting and 
Foreshortening Objects in Orthographical Projection

In the first third of the 19th century, and before Paillot de Montabert published his treatise,
there were clear symptoms of the emergence of a pedagogy of drawing which understood
it necessary to move objects and solids virtually, generating various orthogonal projections
of them – although not always aiming at the later construction of a perspective. 

We would point out the work of J.B. Cloquet (1823), mainly addressed to painters, in
particular the first book in which, according to the author, the new knowledge of
Descriptive Geometry and traditional teaching methods come together. The author
understands cavalier as a perspective in which the viewer is located in infinity, thus
implicitly placing it, as did Paillot de Montabert, in the same onthological level.44 In some
of the exercises, Cloquet places solids in oblique positions switched around and investigates
the orthogonal projections of a cube spinning in space, emphasising its isometric
projection.45

Although in a somewhat different context, Antoine-Jean-Baptiste Rondelet clearly
invites the reader in his monumental treatise on construction to mentally imagine a cube
which, “rotating around its axis” in a fluid manner, generates a changing image on the
projection planes. In this way we will see how one of its faces ‘will traverse all dimensions,
between the image of a perfect square and the image of a single line when these two edges
come to merge”.46 Like Cloquet, he pointed out the isometric projection of the cube as a
particularly interesting case. 

Of those preceding Paillot de Montabert, one particular and spectacular case is worthy
of mention, which, whilst it did not occur in France, probably had something to do with
what was developing there. This was the treatise of the German architect Karl Friedrich
Steiner (1828), who had studied in Paris. This text targeted a broad audience – including
painters and architects – and, according to the author, aimed at bridging a gap not covered
by the treatises on teaching perspective which were either too learnèd or quite the opposite,
too empirical. Steiner supported his work on the authority of Dürer – like Paillot de
Montabert – and proceeded to present a fascinating number of exercises based on the
rotation and movement of different bodies in orthographic projections. 47

After the treatise of Paillot de Montabert – and apparently independently – we can find
other works dedicated to the teaching of technical drawing in which the pupil constructs
different views of a single object by means of oblique projections.

Interestingly, Jean-Baptiste Tripon, in his work for étude de toutes les écoles, des
architectes et des mecaniciens (1848), dedicated two of its four parts to studying orthogonal
and oblique projections. Several of the prints show various mechanical parts, gear



assemblies, gears and rods in various po si -
tions defined by orthogonal projections
(Abb. 5). The print showing a vase in the
‘dites de trois-quartes’ projection is parti -
cularly interesting, as it strongly resembles
one of the exercises by Paillot de
Montabert.48 Of Tripton’s other work on
drawing, we could mention the Cours Me -
tho dique, particularly the 1858 edition,
which is more basic and in which he re -
peatedly focuses on the study of oblique
projections – both of solids and mechanical
parts.49

Meanwhile, several exercises in Emile
Bède’s Les principes de dessin Linnéaire
(1852) place cylinders and a cogwheel in
oblique projections, a similar exercise to
that of Tripon, who considers it difficult for
the beginner.50 The aim is to get enough
practice that one can “easily draw a body
from all sides and in all its positions in
relation to other bodies”. 51

Alexandre le Béalle, in the 1851 edition
of his course, dedicates a volume to the
étude des solides, projections, where he
first examines how the projections of a rectangle vary when they change position in space,
going on to draw various solids in different positions.52

New Authorities. Charles Blanc and the Place of Epipedographie
and ‘Geometral’ in the Pedagogy of Drawing

Thus, as we have seen so far, the discourse of Paillot de Montabert was a stepping stone in
a century-long development up until the middle of the 19th century of practical, technical
or school teaching texts which sustained – in one way or another – the idea that, in order
to learn how to draw, it is a good idea to dissect solids onto a plane and then make a mental
picture of these same solids or other objects by means of movement and free rotation in
space, using either axonometric or direct perspective representations. 

Around 1870, these ideas were then given a new dimension. Two authors from the same
generation – the critic Charles Blanc (1813 – 1882) and the architect Viollet-le-Duc (1814
– 1879) – together added three new books to the field. In Blanc’s enormously influential
Grammaire des arts du dessin (1867) – a work which was reissued many times until 1908
– there is a section dedicated to the pedagogy of drawing. For Blanc, it is essential that the
nascent drawer should pass over from the simple to the complex and to the knowledge of
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Abb. 52: Paillot de Montabert: Traité complet de
la peinture, Paris 1829 – 1851, Volume de plan-
ches, fig. 55
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geometrics before drawing perspective. He should start with the surface of elementary
bodies, for example that of a pyramid, to analyse in depth its formal properties, “once he
knows that a pyramid is merely the assembly of these surfaces, he will draw it with
intelligence”.53

After constructing these simple solids and experimenting with them, the child must
then learn the essential aspects of perspective and the play of light and shadow. “The child
capable of putting a cube in perspective and rendering the complexity of a sphere will
possess the whole science of drawing in an abridged form”.54 Nevertheless, to achieve this,
the study of the permanent, the ‘geometral’ “which is for everything his way of being real
and permanent”, should come before that of perspective, as this is what “the philosophy
recommends”.55

Blanc thus joins in this quiet onthological revolution, emphasising the actuality of
‘geometral’ representation (based on actual measures), as opposed to the subjectivity of
perspective. To do so, he proposes orthographical architectural drawing as the model for
“how a beginner must proceed”.56 Blanc drives home his argument with a comparison: if
learning to draw were like learning a language (in this case a foreign language),
understanding ‘geometral’ drawing would be like knowing how to write it, and dominating
perspective would only be equivalent to coping with the pronunciation of various regional
accents. Blanc probably had Paillot de Montabert’s ideas in mind. He had great respect for
his work (his treatise is mentioned in other passages of his book) and also for the man,
stating that he did in fact meet him, despite them being separated by an age gap of more
than forty years. 

New Authorities. Viollet-Le Duc, Epipedograhie, 
Position, Situation and Learning to Draw 

The other writer mentioned above, in the form of the famous architect Viollet-le-Duc (1814
– 1879), contributed two pedagogical books towards the end of his life: Histoire d’une
maison (1873) and Histoire d’un dessinateur (1879), both of which were concerned with
the training of young minds. They contained several drawing exercises which, at first
glance, remind us strongly of those proposed by Thenot.57 In both books, after constructing
solids from a folding model, the learner starts to draw views of these bodies in different
positions, as well as the shadows cast, without an intermediate geometral drawing. 

However, on closer examination we can see a structural similarity with Paillot de
Montabert. Viollet-le-Duc is concerned with how the young student deals with two kinds
of exercises: drawing objects from different positions, – that is to say, spun, revolved or
rotated with regards to the fixed observer, thus helping the student learn the real
characteristics of the object – and others in which the ‘accidental situation’ of the person
viewing the object changes with regards to the object, thus helping the student to understand
empirically how perspective works.

In his (1873) Histoire d’une Maison, the ficticious apprentice of Viollet-le-Duc is to
copy small paper models “as they present themselves to [his] eyes”, placed at night under
a lamp “in every way”.58 He will also construct a wooden rhombohedron which he can
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‘rotate between [his] fingers’ observing how its aspect slowly changes from a first position
in which two faces are parallel to the spectator, another one in which finally none of the
faces are parallel or per pen dicular. 

The master encourages pupils to per severe with this kind of exercise, to do draw ings
of small-scale models from every angle, which, he says, are similar in form to those stone
pieces they previously saw on a building site. To be able to see many different views of a
particular object simultaneously, he suggests drawing several pieces thrown randomly on
a table. Finally, he advises the apprentice to construct a cardboard model of a springer arch
or lower voussoir, and place it vertically or on its natural base, in order to draw it and reach
an empirical and complete knowledge of the piece (Abb. 53).59

In his Histoire d’un dessinateur (1879), we can see once more how the artist Marjorin
asks his young pupil Jan, in one of his first lessons, to draw the perspective of small,
randomly placed groups of cubes and rhombohedrons.60 In order to instruct experimentally
in the understanding of light and shade, these are to be drawn later by candlelight, this time
using the fine lines which materialise and reproduce the path of the light beams given off
by the candle (reminiscent of the procedure used by Dürer to show how the perspective of
a lute is obtained by representing the visual rays using a rope tied to a nail on the wall).61

But unlike what occurred in Histoire d’une Maison, days later he helped Jan understand
how the aspect of an object varies by changing the spectator’s point of view. To do this, he
has to draw “solids, machinery components and small cardboard buildings placed randomly
in any position” – including a simplified model of a building, seen from above and from
below – an unreal position that brings to mind Choisy’s worm’s-eye views in axonometry
– and with which the teacher Marjorin seeks to familiarise his pupil empirically with the
placing of the horizon line and the vanishing points in perspective (Abb. 54).62

In short, to use the words of Paillot de Montabert, by drawing different positions of an
object – as is instructed in Histoire d’un Maison – the apprentice gains mental control of
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Abb. 53: Eugène Viollet-le-Duc: Histoire d’une maison, Paris 1873, fig. 38
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its volume and shape, whilst in Histoire d’un dessinateur, the apprentice practises as well
with the accidental ‘deformations’ which accompany the changing of situation relative to
the point of view of the artist. We could therefore say that, although he skips the
stereographic and orthographic steps, Viollet-le-Duc takes on board the essential ideas of
Paillot de Montabert.

Repercussions in Architectural Representation

Now we can appreciate how in the 1860s and 70s, the ideas springing from Bosse, Paillot
de Montabert and from some technical manuals of practical teaching re-emerged in the
pedagogical publications of figures such as Blanc and Viollet-le-Duc. Regardless of their
differences, both of them agree that drawing bodies moving and rotating in space is
essential for the complete understanding of their characteristics. On the other hand,
emphasis on these kinds of exercises through orthographic projections remains in the more
basic technical texts. 

So, to go back to the initial question: in what way does all this open the doors to the
acceptance of axonometry in architectural drawing and the resulting views from all angles? 
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Abb. 54: Eugène Viollet-le-Duc: Histoire d’un
dessinateur, Paris 1879, p. 91

Abb. 55: J.-I. Hittorff: Architecture antique de la
Sicile: recueil des monuments de Ségeste et de
Sélinonte, Paris 1870, fig. 89
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Only in exceptional cases we can find texts by French architects accompanied by
axonometric illustrations before Choisy began to do so. Some, like isometry, analytically
representing the Roman baths in Histoire generale de l’Architecture (1862) by Daniel
Ramée, turned out to be an unacknowledged borrowing from Remarks on the Architecture
of the Middle Ages (1862) by Robert Willis.63 But there is another drawing by Jacques
Ignace Hittorff (1792 – 1867), which is quite remarkable because of its unexpected
isometric representation of a scene showing temple T in Selinonte and the operations
underway in the building’s construction (Abb. 55). 64

Through his choice of this particular system, it could be assumed that Hittorf was
inspired by some English books on Greek architecture whose authors willingly used
isometric drawings when necessary, as was the case in Cockerell’s (1860) and Penrose’s
(1851) plates.65

Nevertheless, it is worthwhile to point out the fact that Hittorff belonged to Paillot de
Montabert’s circle and was perfectly aware of his theories. As President of the Société Libre
des Beaux-Arts – which Paillot de Montabert belonged to – he headed an official report on
his treatise recommending that the painter be awarded the Cross of Honour.66

Although Hittorf was not influenced by this alone, he was probably encouraged by the
freedom with which objects move in Paillot de Montabert’s plates: It is interesting to
contemplate to what extent Hittorf’s drawings are inspired by Montabert’s work, with their
representations of objects viewed from very different positions in space.

We will finish with an example which illustrated how at the end of the century some
architects had developed a penchant for the geometric representation of buildings in a
slightly rotated view. In 1901, Viollet-le-Duc’s great rival, Julien Guadet (1834 – 1908)
recommended the oblique projection of a building to students of architecture: a drawing in
fact similar to those recommended by Paillot de Montabert. This was an excellent exercise
because it “forces you to see into space [author’s italics] and grasp the projections to
understand the position of the details”. He concluded with a comment worthy of Paillot de
Montabert or Blanc: “You are therefore handling the real object and not only its image”.67

Conclusion

After this journey through academic treatises and humble manuals, we can now answer
our initial questions: what inspired Choisy to use axonometry almost exclusively in his
architectural drawing? Why did he describe this representation as being animated? How did
this unheard-of idea of representing a building in any of the positions in which it could
freely rotate in space – including views from above and below come to be proposed? 

Since Bosse’s time, some pedagogical trends have favoured a radical inversion of status
of the systems of representation. For those immersed in them, perspective became an
accidental approximation of objects, inconstant and subjective; axonometry allowed one to
know objectively what they really are.

For someone familiar this type of teaching and who wanted to study architecture, it
would also be natural to place buildings in various positions, including impossible or
unusual ones – uprooting them from the ground, moving them virtually – as if they were
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scale models. In this sense, an axonometry was an ‘animated’ drawing which ‘vibrated’,
almost unsteadily, ready to show yet another aspect of the architectural object.

This was a vision which could easily be shared by architects, and even more so by the
engineers born in the middle of the century, as they would have the opportunity during
their training – sometimes from their early years – to have contact with manuals and
exercises which made Choisy’s ideas more fathomable.

As for Choisy himself, in his youth he had occasion to learn these concepts first hand.
At the beginning of his career, he had been close to Viollet-le-Duc and, when writing his
l’Art de bâtir en Rome (1873), consulted Hittorff’s book and drawings (whose example
seems to clearly inspire some of his prints).68

In this article, we have concentrated on what happened in France during the 19th century.
A glimpse beyond its borders, principally to Germany and the Anglo-Saxon world, will
surely offer us in the future a more complete map of the pedagogical lines which were
likewise used to draw real scale and virtual models in movement as the basis of teaching.69

A glance at the first decades of the 20th century, in order to investigate its repercussions on
certain assumptions in the architectural vanguard, also seems very promising.70
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