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AAbbssttrraacctt.. Jules de la Gournerie was one of Gaspard Monge’s
successors in the teaching of Descriptive geometry and its
applications, and both dealt with similar matters. La 
Gournerie’s writings criticized Monge’s ideas with detailed 
observations. In this article we go over all the issues on which
there was a marked divergence, from the stereotomy of stones 
to the conical perspective or the organization of teaching. It 
also show how the constant opposition between the two men,
even not explicitly focused on philosophical and political 
questions, represents two radically different ways to 
understand the world, each solid by itself.

IInnttrroodduuccttiioonn
At the middle of the nineteenth century, Jules de La Gournerie (1814-1883) was a 

very important professor of descriptive geometry, a subject which had been founded by 
Gaspard Monge (1746-1818) more than fifty years earlier, during the revolutionary 
period. When Gino Loria mentions Jules de La Gournerie in his Storia della geometria 
descriptiva [Loria 1921: 238-239], the only thing a he remarks about him is his somehow 
anti-Monge nature; after that, he moves on to explain his achievements for the science of 
descriptive geometry. Jean Dhombres [1994] and Joël Sakarovitch [1998] have discussed
the general criticism that La Gournerie makes of the previous period. Dhombres focused 
on the historical situation, the willingness of change of some engineers and the tendency f
on the part of La Gournerie to opt for une épistémologie du reel.1 Sakarovitch brilliantly 
explains the role that La Gournerie plays in the history that binds stereotomy and 
descriptive geometry. It is most likely that family circumstances and political ideas also
influenced La Gournerie’s criticism towards Monge. 

Here, I would like to provide some details about this criticism in some of the works 
of La Gournerie, and show how radical his position was and how it became an obsession 
during the rest of his life. But I would especially like to show that between Monge and La 
Gournerie there are not only differences in opinions in the scientific field or regarding 
the training of technicians and masons, stonecutting, or the basics of graphic systems of 
representation, but that they also represent diametrically opposed conceptions of the 
world, each of them consistent in itself. 

AA uunniivveerrssaalalll ggrraapppphhiicc llaanngguuaaggee

Gaspard Monge developed what he called Géométrie descriptive at the School of e
Military Engineers of Mézières,  where he taught for twenty years [Taton 1951]. Monge’s
descriptive geometry focused on the use of horizontal (plans) and vertical (elevation) 
coordinated projections to resolve spatial problems, up to that time known as the system
of double orthogonal projection, or simply method of projections. Since the Middle y
Ages, the practice of stonecutting for construction purposes had grappled with complex 
problems of this kind so as to shape ashlars and voussoirs that coincide. To achieve this, 
the procedures used were similar to those of Monge, using a horizontal projection andf
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one or more vertical projections or rabattements. Monge systematized the procedures, s
reducing the tracing to two projections, stating the rules and establishing a vocabulary for
the abstract geometrical elements, that is, points, lines and planes.  

Due to his humble origins, Monge could not start his activity (which also comprised
mathematics, physics and chemistry) in the more relevant scientific institutions. Even in 
the School of Mézières, he was forced to keep the graphic rationalization that descriptive 
geometry meant hidden, with the excuse that it had to be treated as a military secret. At 
the beginning of the French Revolution, in which he played a relevant role, Monge
established the École Normale and the École Polythechnique. He explained his e
descriptive geometry publicly in both institutions.

Monge was a Jacobin who eventually became a Navy Minister. He took part in all the 
revolutionary initiatives related to technique and reason. He was part of the committee
which instituted the system of weights and measures as well as its Republican calendar.
He became involved in the rationalization of French industry, wrote about cannon 
manufacture, and so forth. He established descriptive geometry as a graphic, abstract and
general language, and, as such, the basis for every kind of technical teaching.

The unification and legislation of graphic procedures by Monge were radical. In order 
to make it clear that the basic graphic and spatial thinking of descriptive geometry 
represented the language and foundation of all technical activities, the programme of the 
École Polytechnique presented not only stonecutting bute also architecture itself as a part
of descriptive geometry. 

Most of continental Europe followed systems similar to those of the École 
Polytechnique. Descriptive geometry became an essential subject during the nineteenth 
century. Not only did the procedures of descriptive geometry resolve technical problems,
but they also helped to develop rational geometry concepts; besides, the thought itself on 
the representation systems that use the idea of plane projection was of great interest fromf
the viewpoint of geometry. As a result, descriptive geometry as a part of geometric science 
advanced strongly during the nineteenth century. Thus, although it was soon evident 
that the privileged position granted to this subject by Monge within the general
education of engineers and architects was somehow out of proportion, it retained an 
important position in the programmes of technical schools up until the end of the
nineteenth century. In fact, in order to make up for the growing importance of 
mathematic analysis, descriptive geometry became more and more abstract, especially 
during the second half of the nineteenth century. It was based on Jean-Victor Poncelet’s 
theory of projective geometry; Poncelet, a follower of Monge, explained the general
properties of the plane projection at a conceptual level.

Even though descriptive geometry was first explained publicly in the Écoles Normales
(it was taken down by stenographers for prompt publication in 1795), its natural place 
was the École Polytechnique. After Monge’s death, his followers at l’X (the abbreviation e
used to indicate the École Polytechnique), especially Jean Nicolas Pierre Hachette and 
Charles François Antoine Leroy, continued teaching the subject, but the mathematic
analysis were increasingly emphasized (by Pierre-Simon Laplace and Augustin-Louis 
Cauchy). In the École Centrale des Arts et Manufactures and the Conservatoire des arts 
et Métiers, another of Monge’s followers, Théodores Olivier (1793-1853), wanted to keep 
Monge’s spirit alive by privileging graphic thinking. Olivier wrote several interesting 
treatises in which he always highlighted the concept of descriptive geometry as a common 
language for all kinds of engineers, the vehicle of their spatial and constructive thinking. 
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However, Olivier himself began introducing certain notions on a different system of 
representation, axonometry [Olivier 1852: 123-129]. y

Jules de La Gournerie replaced Leroy in the École Polytechnique in 1849, and Olivier e
in the Conservatoire in 1854. To this aim he presented a e Discours sur l’Art du Trait et la 
Géométrie descriptive, which is a short history of the sye stems of the space representation
[La Gournerie 1855]. In 1860 he published his Traité de Perspective linéaire ; in 1865
his Géométrie descriptive ; and in 1874 a “Mémoire sur l’enseignement des arts
graphiques”, which is of great interest to us. He didn’t get to publish a planned Traité de 
stéreotomie, but he wrote about a problem that was important at that time, the e
stereotomy of oblique arches. It is true that his total rejection of everything Monge did is
much more obvious in his last work, although when analysed carefully, there is no doubt
that it is present since the beginning of his work; in fact, his Discours… of 1855 is
understood in a different manner after reading the Memoire… of 1874. Indeed, the 
selected themes in this Discours… make more sense in the light of the more freely 
expressed criticism exposed two decades later.2 For this reason, and because we are
interested in emphasising the differences between these two men rather than their 
biographies, we will review the work of Jules de La Gournerie in a synchronic manner.  

However, it should be taken into account, regarding the lives of these two important 
figures, that Monge was a scientist, very interested in the practical application of scientific 
findings, as well as a professor of engineering who never actually built anything in his life, 
whereas La Gournerie was a brilliant and efficient engineer, forced par devoir to teach r
[Dhombres 1994], and the author – probably out of a sense of duty to demonstrate his 
academic ability – of several monographs about specific geometric themes that are
impeccable from a scientific point of view.3 It could therefore be said that each lived a life 
which, in some way, did not correspond to him. 

SSttoonneeccuuttttiinngg aanndd MMoonnggee’’ss ssyysssystteemm
Monge himself admitted that the origin of descriptive geometry lay in the common 

practices of the construction trades and, especially, the tracing of stonecutting. However
La Gournerie says that this new discipline had been presented as if before Monge there
was only disorder and confusion [La Gournerie 1874:153]. The Discours… (a title 
which already justifies the range and antiquity of the procedures of technical drawings of 
various trades and activities against the self-limitation of descriptive geometry to one ff
system only) shows a direct knowledge of the old ways of stonecutting. La Gournerie
[1855: 9] quotes the following paragraph written by Philibert De l’Orme (1567):  

J’emploirai le temps que me será plus à propos à revoir Euclide et acommoder sa 
théorie avec la practique de notre architecture, lui accompagnant Vitruve et le 
réduisant à une certaine méthode, 

and explains that De l’Orme died before he could finish his project. He would quote
exactly the same paragraph twenty years later, in his “Mémoire sur l’enseignement” [La 
Gournerie 1874: 124], to specify that the first question, the geometrical explanation of 
graphical procedures – to quote Euclid here is to invoke the geometric science – had been 
resolved by Frézier’s treatise on stereotomy [1737-1739], while the second one, the 
writing of a reasonable and definitive stereotomy, had not been attained yet, and Monge
had moved away from this purpose, because il a abandonné Vitruve, that is, he has e
forgotten the art of construction. 

In the surveys of the stereotomy treatises previous to Monge, La Gournerie carefully 
emphasises that the arrangements used in construction had changed very little, except 
those that present warped surfaces [La Gournerie 1855: 27]. Although he does not 
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mention it, it was well known that the most remarkable advances in the knowledge of 
warped surfaces are due to geometries posterior to Monge, such as Hachette and Chasles.  

La Gournerie knew the work of the mathematician Girard Desargues well. Desargues
had considered various arrangements in which the cylindrical surface of a barrel vault 
terminates by being cut by one plane, which is the face of a wall. But he did it in an 
abstract way, moving the geometric elements (cylinders and planes) to a position in such 
a way that operations were more general. This abstraction is natural for us, but for those 
who had to cut stones, the natural thing was to understand that every case was different, 
depending on whether the vault was horizontal, sloping or oblique; or whether the face of 
the arch was vertical or sloping, and so forth.

Desargues’s proposal was radically rejected by those who dedicated themselves to
stonecutting, and La Gournerie understood why. The appareilleur, the tracers or masterr
masons, work with representations of material elements that they must transmit 
appropriately to their subordinates and, especially, to those who cut stone. During this
process, it is convenient that the horizontal planes remain horizontal, and the references
of the graphical traces used maintain an immediate relation with reality. This has always
been done, and while keeping up with this tradition is irrelevant in the field of geometry,
it is not so for a technician. 

In the teachings of the system of double orthogonal projection that he developed in 
the Conservatoire, the pro-Monge Olivier had inserted the change of projection plane;e
that is, like Desargues, he wanted to change the position of the geometric elements in 
geometrical problems. La Gournerie was against the changes in projection suggested by 
Olivier [La Gournerie 1855: 44-46; 1860: VI-VIII; 1874: 154], and referred to the
experiences of the past.  

It is in relation to this matter that he expressed his opinion about Monge’s School 
with more cruelty. La Gournerie wanted to show that Olivier and Leroy were not aware 
of, or had not carefully read, the earlier authors. La Gournerie explained that Leroy had 
praised Frézier and emphasised that he had already used two projections, following 
Monge’s style, without noticing that La Rue (1728) had done it before. Then, La 
Gournerie adds sardonically that if Olivier avait suivi le sage conseil de Leroy [La y
Gournerie 1874: 154], if he had at least read Frézier, he would have found the remarks 
made concerning Desargues’s procedures, and he would have known that this issue about 
the changes in the plane of projection had already been discussed in relation to the
stereotomy field, and had been rejected. 

This procedure – the change of the plane of projection, consistif ng of obtaining the
shapes and surfaces by means of an abstraction, making them independent from the real 
arrangement of the pieces where they are to be found – could only be followed in the case 
when the workers had been trained in the procedures of descriptive geometry with the 
same knowledge as the engineers and architects. This represents another disagreement of 
La Gournerie with the Monge School, which we will discuss later.  

In general, it was easy for La Gournerie to demonstrate that the previous traditions
related to what was to be considered the origin of descriptive geometry – that is,
stonecutting – were very rich and diverse. After this, the figure of the famous Monge
would be definitively discredited if it were possible to demonstrate that his concepts in 
relation to the practical applications are misleading, and that the organisation that he 
imposed on the teaching had led to the decline of the French stereotomy. La Gournerie
would enthusiastically devote himself to this issue. 
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LLiinneess ooff ccuurrvvvrrvvaattuurree
Monge discovered that algebraic surfaces implied an interesting property. On any 

surface of this kind, there are two families of curves that cross each other orthogonally f
and that we can trace if we take the direction of the maximum and minimum curvature
on each point. Let’s imagine the straight line normal to the surface in every point of the
curvature lines. These normal straight lines form ruled surfaces. Then, there are two
families of ruled surfaces, orthogonal to each other and orthogonal to the first surface.
Monge discovered that these ruled surfaces are also developable. Let’s see how such an 
abstract proposition can be related to the practice of stonecutting. 

There are two important rules in stereotomy that, up to that time, were not usually 
explicitly stated, although these are obvious to those who know about the art of 
construction and stonecutting. The first rule is that acute angles should be avoided. An 
acute angle is a delicate point in the process of cutting and during transport, and is also a f
weak point for receiving forces. In a segment of a vault, the meeting point between the
lateral joint with the surface of the intrados should not be acute. However, if it is obtuse,
the acute angle will appear in the adjacent piece, so it is generally desirable that this 
meeting point should be orthogonal. 

The second unstated rule is that the surfaces cut by the stonecutter should be easy to
check. To cut is to remove material and, during this process, it is essential to check 
continuously to make sure that the result is correct. The stonecutter can easily check the 
execution of a plane, of a cone or of a cylinder, as they are surfaces generated by straight 
lines. In addition, these surfaces also have the advantage that it is possible to make a 
template, rigid for the plane and flexible for the cones and cylinders, that can be laid out 
on a surface in order to check the perimeter of the cutting face. So that the advantage of f
using developable ruled surfaces is evident: a flexible template can be laid out on them. 

Monge found that his theory of curvature lines fully satisfied both conditions, which 
are exclusively of a geometrical or formal nature [Monge 1799: 106-126]. Naturally, the 
design of an arch or vault should correspond to other, specifically mechanical conditions.
But knowledge of the statics of structures was based more on experience than on 
calculation, and the treatises of stereotomy did not usually deal with geometrical and y
statical problems in the same place. 

Monge’s concern to find practical application to the scientific findings led him to 
propose the quartering according to the curvature lines of all type of vaults (fig. 1). 
However, he especially insisted on the suitability of designing the elliptic-plan vaults and 
ellipsoidal surfaces this way, and he even recommended that this should be the shape of 
the hall for the debates of the Assemblée Nationale, for which an architectonical e
competition was announced during the third year of the Republic. 

The theory of curvature lines and the Monge’s opinion about the quartering in
stereotomy is reflected in several of his writings;4 the proposal of replacing the traditional
quartering of elliptic vaults – done by horizontal courses – with the quartering according 
to the curvature lines, was followed by his disciples. Monge’s quartering for the elliptic
vault appears frequently in the books of stereotomy of the nineteenth century (figs. 2, 3). 
The reader of those treatises may conclude that this construction of the vault is a real 
alternative, but the truth is that it is so complex (in the sense that the resulting pieces, 
complying with those ideal conditions referred to orthogonality and developable ruled 
surfaces are so sophisticated) that as far as we know it has never been constructed. 
However, La Gournerie does not mention this fact, so he may have thought that it might 
be still possible to carry it out.5
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Fig. 1. The lines of curvature in Monge’s Géométrie descriptive, 1799 e

It was extremely easy for La Gournerie to emphasize Monge’s enormous mistake by 
enunciating, in a general way, a law that can in fact only be complied with in a very few 
cases, and follows only geometrical considerations. Monge’s generalization does not take 
material circumstances into account, nor does it warn about the fact that there are cases
in which a certain tolerance with acute angles is inevitable and others, in which the
demand that surfaces be mathematically developable is excessive; it does not distinguish
between beds (bearing pressures) and joints (that simply separate); it presupposes an
absolute perfection in the cutting and neglects the presence of the mortar between the 
pieces; it does not take account how the vault is terminated, or its intersections with
other vaults. Moreover, and from the geometrical point of view, it is not strictly true that 
the orthogonality between ruled joints and the intrados demands the use of adjusted lines
to the intrados [La Gournerie 1874: 128-129].6 

La Gournerie mentions several times in the Discours… that stereotomy had 
improved little since the sixteenth century and cites as exceptions those cases in which the 
theory of the ruled surfaces should be present. A characteristic example of this is the
famous Arrière-voussoir de Marseille, a way of covering a door by a splay whose intradose
is a ruled surface. There is a problem, because the conditions that define the surface are
not equal in all zones, and this means that, in fact, there are two different adjusted
surfaces, one after the other. Without the proper precautions in the design, it may turn 
out that instead of a perfect continuity and tangency between the two zones, there is a 
groin. However, La Gournerie says, if this should occur, the problem would be easily 
solved in the stonecutting process itself; he is quite right in this and in fact the previous 
stonecutting treatises do not even warn that this could be a problem [Sakarovitch 1998;
Rabasa 2000]. As has sometimes been pointed out, a problem is not considered as such 
until there are historical conditions for its solution. 



Nexus Network Journal – VolVV .13, No. 3, 2011 721

Fig. 2. Monge’s arrangement of the elliptic vault 
from Antonio Rovira, Estereotomía de la piedra [1899]a
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Fig 3. Monge’s arrangement of the elliptic vault
from Jean N. P. Hachette, Traité de Géométrie descriptive [1828]e

It is true that the stereotomy of the nineteenth century enthusiastically pursued what 
we may call definitive solutions. It is difficult to know if this quest for definitive solutions
is a consequence of Monge’s influence – since many of the most relevant authors of 
stereotomy treatises of the nineteenth century had been his disciples – or if it is simply 
the result of the faith placed in the scientific progress in a century in which the geometry ff
of three-dimensional space was brilliantly developed to its logical conclusion. Although
iron in constructions was slowly introduced during the nineteenth century and concrete 
at the end of the century, structures were frequently made of stonework, and the stone 
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stereotomy was still useful, so it is not strange that a brilliant application of geometry to
stereotomy was expected. This application turned out to be a bit unnatural in cases such
as the quartering of the elliptic vault according to the curvature lines, and the Arrière-
voussoir of Marseille – or Abeille’s flat vault in the e eighteenth century –, in which the 
previous uses, which had been sufficient in practice, were proposed to be changed by 
others that would definitively resolve the supposed problems. As we have seen, the the
presence of these problems had to be emphasized, in spite of the fact that they were
irrelevant from the standpoint of construction. 

La Gournerie notices some of this when he mentions, as commented above, that the
only real advances of stereotomy in the nineteenth century are those related to ruled 
surfaces. This means that the work of architects and master masons during the previous
centuries had developed a discipline that needed no improvement. However, there is 
another type of arrangement that represents an exception in this scene, insofar as it was
not used with the same frequency: the large oblique arches for railway bridges. The 
railway lines could not adapt their routes to meet paths and rivers in an orthogonal
manner and consequently the required bridges, when made of stonework, presented large
skew arches. The design of skew arches in relation to the faces of walls that they went
through had been previously resolved for the small scale of architecture, but these 
solutions were not sufficient in the case of large bridges. The stereotomy of the 
nineteenth century dealt with this problem, arriving at two solutions of great interest
[Rabasa 1996; Sakarovitch 1998] (figs. 4, 5).

Fig. 4. Appareil orthogonal to skew bridges from J-P-Douliot, l Coupe des pierres [1869] s
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Fig. 5. Appareil helicoidal to skew bridges, from J-P-Douliot,l Coupe des pierres [1869] s

The problem was that the common quartering of a vault, according to horizontal
courses, could not be applied to an oblique vault, for it would generate what it was then 
denominated as poussé au vide; that is, the oblique facing would suppress a part whichee
would act, in the straight barrel, as a necessary counterthrust, and the forces transmitted 
amongst the rows would meet the layers obliquely, resulting in the risk of sliding. One of 
the solutions, enunciated by Joseph Alphonse Adhémar (author of remarkable descriptive
geometry and stereotomy treatises) and Pierre Alexandre Francisque Lefort – both 
Frenchmen – pursued the complete solution to the problem using surfaces for the layers
that were always perpendicular to the forces. Is almost impossible to carry out this 
solution, denominated ‘orthogonal’ (it is also known as ‘the French solution’) in its most 
detailed version; it demands simplifications, and finally, gives rise to complex tracings 
and pieces that are completely different from one other. In England, about the same 
time, another solution was reached. This solution did not pursue perfection, was easier to 
execute, and resulted in equal pieces; it was denominated ‘helicoidal’ because of the
pattern of the joints (also called ‘the English solution’). The difference between the 
French and English solutions for the skew arches is very representative of the differences
between national idiosyncrasies: the aspiration of the ideal geometric conception of the
Frenchmen versus the practical concern of the Englishmen. Although in England brick 
was frequently used, it is evident that the construction industry demanded the execution 
of arrangements in stone; however, the treatises on stereotomy in English, before and 
after Monge, hardly existed; there is no need, in fact, to have a complete and precise 
theory to resolve occasional problems of this sort. 
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Fig. 6. Helicoidal arrangement in the Puente de los franceses, Madrid 

The personality of Jules de La Gournerie was clearly closer to the English way of 
thinking than the French one. Practical solution, instrumental character, the concern
with ‘making’ as opposed to ‘naming accurately’, the respect for the procedure reached
and ensured by tradition, brings La Gournerie near to the Anglo-Saxon methodology. He
presents the advances coming from several places abroad as a consequence of the clear
decay of the French style that Monge started. 

Regarding oblique arches (and to defend himself in the controversy that he had with
Lévy, who was an engineer as well), La Gournerie wrote a Mémoire sur l’appareil de 
l’arche biaise [La Gournerie 1872], in which, in ae ddition to presenting his opinion in
relation to this matter, he took advantage of the opportunity to reiterate the criticism of f
Monge’s application of the curvature lines to stereotomy. (The controversy between La 
Gournerie and Lévy is well detailed and elegantly studied by Antonio Becchi [2002].) 

MMeetthhooddss ooff tteeaacchhiinngg

La Gournerie’s “Mémoire sur l’enseignement des arts graphiques” [1874] although it
repeats many subjects already detailed in the 1855 Discours… and other writings, givess
an account that shows how, despite Monge’s imposition, some engineers maintained a 
certain common sense. We are referring to the attitude of Gaspard Riche de Prony 
(1755-1839), a prestigious engineer who was the director of the École des Ponts et 
Chaussées during the same period in which Monge and his disciples obliged students to s
first attend the École Polytechnique. 

La Gournerie based his research on a careful reading of the manuscripts that Prony 
left, and he reached the conclusion that Prony defended the practice of teaching stone
stereotomy in connection to the construction practice, whereas Monge’s School insisted 
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in maintaining at the École Polytechnique the earlier custom of teaching a geometric and
abstract stereotomy. This decision was consistent with the exclusively geometric 
conception of stereotomy that emerged in Monge’s writings, and made it possible to 
present the system of double orthogonal projection as a universal language and illustrate 
its ability to solve the most complex spatial problems. 

La Gournerie’s style was limited because of his concern for meticulously analyzing 
and carefully demonstrating all his assertions. Despite this, in the “Mémoire sur 
l’enseignement” [La Gournerie 1874: 115], he allows himself a literary resource: he 
begins narrating Prony’s difficulty before Monge and his disciples and, after a detailed
review of Monge’s erroneous criteria and their consequences, he resumes this subject at 
the end of the book, explaining that, despite the passage of time, the elderly Prony never 
changed his mind.  

What Monge was seeking was a unified concept of spatial thought, one that was the 
same for all the various kinds of design activities. He also sought to satisfy the
encyclopedic demands of the period by providing explanations of the methods of various
crafts and industries. Scientific progress can only benefit all forms of crafts and industry if y
the basic procedures are public and common. Monge thought that such a centralised
organization, which would select the best results from an earlier period of preparation,
would only be possible if the closed, secretive atmosphere characteristic of the trades was 
abolished. La Gournerie, in contrast, believed that the specific traditions and abilities, the 
procedural differences between craftsmen and designers which are the consequence of 
refined experience in the work, would be lost with such a tabula rasa, and that only loss a
of richness and diversity could derive from an abstract unification.7

According to La Gournerie, the engineers in the École Polytechnique learned an ideal e
stereotomy that they could not criticise because they didn’t have the necessary 
constructive knowledge [1874: 123]. The craftsmen, the masons, were not able to 
achieve the quality obtained in the past, because the learning system characteristic of the
compagnonnage, that is, the apprenticeship under thee master mason, had been abolished. 

La Gournerie says that trades such as carpentry (which had evolved without being 
influenced by Monge’s ideas) and perspective drawing (which was a thing for artists) had
been affected to a lesser extent.

LLiinneeaarr ppeerrssppeeccttiivvee

Desargues also proposed a trait universelle for perspective; as in the case of e
stereotomy, Desargues proposed a method that was perfectly alien to the evolution of the 
procedures of the perspective drawing, starting from scratch with an abstract idea. La 
Gournerie made it quite clear in his Discours… that Desargues’s procedure for
perspective had also been rejected or ignored by later authors. In an ironic fashion, which y
the reader in that period probably did not notice, he includes Monge amongst those who 
rejected Desargues’s abstract and mathematical concepts [La Gournerie 1855: 20, note]. 
It is no surprise that Desargues – like Monge, a scientist who tells the technicians what to
do, although further removed than Monge from the practice he wants to modify – 
suffered the radical rejection of Jules de La Gournerie. 

Monge was not especially interested in perspective, although, as this was a subject to
be included in the training of engineers and architects, and he himself had proposed the
system of double orthogonal projection as a basis of all particular graphic methods as a 
universal language, he necessarily had to give some account of it.  
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Fig. 7. Plate about perspective, from Monge’s Géométrie descriptive [1820] e

Monge proposed tracing conical perspectives by finding the position of the elements
by means of the system of double orthogonal projection, using plan and elevation to
locate the point of view and the picture plane, and to project the elements of the object
on it; in other words, he proposed finding a conical projection by means of orthogonal
projection. Let’s remember that in that period the theory of perspective had found 
procedures and resources internal to perspective itself, developing the use of vanishing 
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points and the measure of magnitudes. Of course, Monge’s lessons mentioned the
concurrence of parallel lines in a point de concours, and rambles on about general s
concepts, but he doesn’t explain the details of the procedures for constructing and
working on perspective without passing through plan and elevation [Laurent 1992]. 

It could be said that Monge forced the use of his own method to establish the basis of 
a kind of tracing with its own tradition, even to carry out some operations. Monge’s 
purpose, thus enunciated, appears authoritarian and ineffective, and La Gournerie did
not miss the opportunity to present it so. However, this judgment should be nuanced. 
Since perspective was recognized as the section by a plane of the visual pyramid produced 
from the point of view, the first theorists of the Renaissance, Alberti and Piero della 
Francesca, offered graphic sketches in which this central projection on a plane is seen and 
studied in plan and elevation. As a matter of fact, in many cases it is advantageous to set 
out the elements as to check the result, independent of resorting to the vanishing points, 
of course. 

TThhee uunniiqquueenneessss ooff tthhee ppooiinntt ooff vviieewwwew

La Gournerie [1858: XIII] began his Traité de Perspective linéaire with an ironic ande
forceful assertion: linear perspective, as it had been presented so far, was based on the 
supposition that the viewer looking at a picture closes one eye and places the other eye at
a point whose location no one has precisely indicated. This is the beginning of his 
advocacy of a way of understanding perspective that was more natural and closer to the 
work of artists.

Conic perspective is the projection of an object on the picture plane from a given
standpoint. If the viewer places himself on the standpoint, the representation should 
effectively substitute the object, as the pyramid of visual rays remains unchanged. Taking 
it to an extreme, this idea of substituting the object withf its image leads to illusion (to
reach this illusion it is necessary, indeed, to close one eye, or take a different image for 
each eye). It is clear that the artistic applications of perspective do not pursue an illusion
of this kind, and it is assumed that the viewer is aware of the picture plane, no matter
how realistic the image is. 

The theoretical subject that has always been of great concern to those who have
written on perspective is the strange deformation produced when the represented objects 
move away from the centre of the perspective (from the orthogonal projection of the 
point of view on the picture). This deformation, a peripheral distortion, would have no
relevance if the viewer were really on the standpoint and lost awareness of the picture
plane. The reality, however, is that we look at the perspectives without this concern (see k
[Pirenne 1970]).

In order to avoid peripheral deformations, it is sufficient either to place the 
standpoint quite far away from the picture, or to reduce the field of vision, which 
amounts to the same thing. As a particular case of these phenomena, the proper
perspective of a sphere a bit away from the centre should be an ellipse; moreover, if the 
perspective of a frontal colonnade is properly traced, the columns should appear thickery
as they move away. Evidently, the artists had never been so rigorous, and in his 
1858Traité de perspective linéaire (but not in his 1874 “Méme oire sur l’enseignement”)
La Gournerie observed that, in practice, several points of view can be admitted, if 
necessary; that is, that the theoretical principle of the uniqueness of the point of view can 
be disregarded.
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Fig. 8. Plate 35 from Jules de La Gournerie, Traité de perspective linéaire [1858] e

Fig. 9. Plate 40 from Jules de La Gournerie, Traité de perspective linéaire [1858] e
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PPoouuddrraa aanndd LLaa GGoouurrnneerriiee

The stance of Jules de La Gournerie was in this case contrasted by Nöel-Germinal
Poudra (1794-1894), a disciple of Monge, an engineer and geometer who lived for a 
century, who maintained Monge’s radical and pure criteria, and was to become well-
known for his extensive Histoire de la perspective [1864].e

Geometrically speaking, perspective is the result of an agreement. Under these
conditions, two stances are possible. The first one is to understand the agreement as a 
general law that is capable of explaining a practice, but leaves aside any incorrect relation
between the perspective and the physiology of vision. Perspective is not the way we see,
but a useful abstraction; it does not reproduce physiology or psychology of vision, but is 
at least useful as a reliable map of what is seen and unseen from a specific place.8 Poudra 
thought so: seeing in perspective is not seeing the represented object, but, as we now say, g
reading the representation. g

The second stance is to follow the practice of the artists and follow the slow historical
evolution of the perspective theory, and try to reconcile the geometry with the real use 
and appearance of images. After the radical beginning of his Traité de Perspective 
Línéaire, La Gournerie [1858: XII-XXVI] says the at a drawing must satisfy the viewers
standing on any point. From here, a wide range of speculations of geometrical nature is 
offered. La Gournerie studies the design of the graphic representations in stages, which
are seen from many different places, and the conditions under which the appearance is
acceptable, although the law of the uniqueness of the point of view is not strictly fulfilled.
In order to arrive at an acceptable appearance there is no need to obey the requirement
for a unique point of view unconditionally, but only to take care that certain apparent 
dispositions remain, such as the alignment of elements. The representations, La 
Gournerie says, doivent être exactes, mais non pas complètes [1858: xv, note], should bes
correct, but not lead to illusion: it does not matter whether or not the perspective is an
exact projection from the observed place; however, it does matter that the continuity of 
the elements is maintained, that the corners of the steps of a stair are aligned, that thef
glances of the people represented are directed in a consistent matter.  

La Gournerie asks himself which the form of the objects represented would be if we 
suppose that the point of view has changed. He observes that various restitutions of the 
form by changing the position of the point of view are related to each other following the 
laws of Poncelet’s homology. The continuities and alignments remain the same in all 
restitutions. He carefully reviews the apparent changes of the geometry of the image 
when the points of view remain the same but the object is turned, or when the point of 
view is moved. 

So in the Traité de Perspective de La Gournerie introduces a very peculiar and e
particular subject, the perspective of the bas-relief. This may be partly because Poncelet, 
who La Gournerie admired, hinted that it was an unstudied subject [Poncelet 1822: 369 
ff], but mainly because it allows him to connect thoughts on the artistic practice to 
difficult geometric speculations by means of the homological relation between figures.  

Poudra – who knew Desargues’s work very well and was also interested in bas-relief – 
would react by writing his Examen critique du Traité de Perspective Linéaire de M. de la 
Gournerie [1859], in which he defends the uniqueness of the point of view. This stancee
is not as dogmatic as it may seem. To admit that the principle of projection from a point
is a conventional law makes it possible to encompass a wide range of cases. In fact,
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photography has allowed us to see rigorous perspectives that would have been a bit 
strange for the traditional view of La Gournerie. It can even be maintained that it is more 
honest to accept that this is only an agreement – and observe the adaptation of the view 
to the socially established language – rather than continue to seek a confused equilibrium 
between geometry and perception, a natural justification. Poudra is not very brilliant in 
his defense of the School of Monge, although he is right about the conventionality of 
graphic representation.9

AAxAxAAAxAAxAAxoonnoommeettrryyyrryy

If La Gournerie claimed the plurality of the graphic procedures to represent and work 
with three-dimensional space, he could not avoid making references to axonometry. 

Fig. 10. Plate about axonometry. Théodore Olivier, Cours de Géométrie descriptive, 1852 e

Monge’s School did not take axonometry into account. It should be borne in mind 
that the use of axonometries that are orthogonal projections (that is, not those that are
oblique projections), began with the work of the English author William Farish [1822];f
during Monge’s period only cavalière ore militaire perspectives were used. Obviously these e
are oblique projections, although they were not often seen as such. We frequently find 
comments that show that these models of perspective were thought of as conic 
perspectives in which the convergence of the lines and the diminution of the sizes are not 
rigorously observed.10 La Gournerie even refers to all axonometries as forms of 
perspective rapide ; he in fact uses the word axonometry only for the orthogonal
perspective, as if cavalier perspective was not based on axes. 
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However, Monge went so far as to delete cavalier perspectives from the stereotomy 
illustrations taken from De la Rue’s treatise on stonecutting [La Rue 1728] for the
exercises of the École Polytechnique, so that no manner of representation could hindere
the efficacy of the system of double orthogonal projection. f

Concerning this subject, La Gournerie complains once more about how French
studies lagged behind those being carried out in England and Germany, which were
developing orthogonal axonometry, and he introduces certain rudiments in his Traité de 
Géometrie Descriptive.  

It has sometimes been said that Auguste Choisy, who introduced axonometric 
representation in the analysis of historical architecture, had studied with Jules de La 
Gournerie. However, it must not be forgotten that the first to study this subject in
France was Olivier. La Gournerie does not mention it, but the second edition of Olivier’s
Cours de Géomètrie Descriptive [1853: 122] already set out axonometry (fig. 10). e

Seen from our point of view today, there is something quite remarkable in Olivier’s 
work. Olivier states that in a trimetric axonometry the three scales are different and that 
if, instead, similar scales are adopted, the represented objects are different. Pohlke’s 
theorem shows that this practice is correct, and that the objects remain exactly so if they 
are projected according to a specific direction of projection, being oblique and not
orthogonal. This extremely odd way of proceeding was chosen by Choisy for some of the 
figures of his L’Art de bâtir chez les romains [Choisy 1873]. We do not know if at the s
time of writing Choisy knew Pohlke’s theorem (1858),11 but he nevertheless writes
concerning the illustrations: Les dessins que vont suivre sont, ou des projections, ou des 
figures obtenues en réduisant dans un rapport déterminé les lignes parallèles aux axes 
gradués qui accompagnent chaque planche. It would be interesting to learn the real scope e
of La Gournerie’s knowledge about these subjects, which are set out in a very basic
manner in his Géométrie descriptive [1860-1864].e

PPoossiittiivvee aanndd nneeggaattiivvee uuttooppiiaa

In the 1855 Discours… La Gournerie recalls other graphic activities that could 
reasonably be included in the treatise: topographic representation by contour lines, and
graphic deduction of astronomic coincidences such as eclipses. Thus, he broadens the 
variety of the specific graphic methods. In addition, this allows him to emphasise two 
facts: the first one is that the École de Mézières already had a sufficient knowledge of s
representation by contour lines; the second one is that Sir Christopher Wren was able to 
determine the phases of the eclipses thanks his knowledge of stereotomy. It could be said
that he took every opportunity to show precedents of descriptive geometry. When quoted
by La Gournerie [1855: 24, note], a specific sense is acquired by the phrase that Lagrange 
said after hearing a lecture given by Monge: Je ne savais pas que je savais la Géometrie 
descriptive (‘I had not realised that I knew descriptive geometry’): the meaning is not that
descriptive geometry is a natural language, but that Monge’s originality should be
questioned.

La Gournerie stood almost alone in his radical opposition to Monge, though others
shared, to a greater or lesser extent, some of his criticism. Examples are Louis-Lèger
Vallée, a quite intelligent and shrewd engineer who could have held the professorship of 
descriptive geometry in the École Polytechnique, and Poncelet, who was his director e
when Leroy is replaced by La Gournerie. Both were Monge’s disciples and while they 
probably noticed his weak points, they also recognised the general boost that he gave to 
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the rationalization of the graphic methods. Prony should also be included, of whom La 
Gournerie is obliged to explain the passivity he showed at the end of his life. La 
Gournerie himself tempers his scathing irony with a certain prudency, both at the start of 
his academic career, in the 1855Discours… where he praises his predecessors Leroy and 
Olivier, and at the end of the “Mémoire sur l’enseignement” [1874: 156] when he only 
invites a certain reflection, shortly before moving into active politics as a moderate 
Catholic.  

La Gournerie was the son of a monarchist combatant, and he inherited the title of 
viscount. Monge was first a revolutionary and then a friend of Napoleon, who granted 
him the title of Comte de Pélouse. We could probably find many personal reasons for La 
Gournerie’s radical opposition to Monge, but the most interesting thing about this 
antagonism is the manner in which each of these two poles represent a consistent stance 
in relation to the technical creation. The stance is typically French in the case of Monge, 
in its pursuit of the ideal solution, and a bit more Anglo Saxon in the case of La 
Gournerie, who accepts tradition. More generally, their confrontation is expressive of the
contradiction between reason, geometry, law and unity on the one hand, and history, 
technique, agreement, diversity on the other; or, seen another way, between utopia and 
nostalgia.  
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NNootteess

1. Dhombres [1994: 18] stated that the criticism of Jules de La Gournerie is not directed 
personally to Monge, but to a general situation. It may seem odd to call La Gournerie’s 
opposition as “personal”, since Monge died when La Gournerie was only four years old. But
the truth is that his criticism is totally directed towards a person, what he did, what he said and
what he represented and, in an indirect manner, towards those who adopted a similar stance.

2. The praise that he is forced to make in 1855, when the figure of Monge was irrefutable, focusesf
on aspects of rationalization in relation to previous procedures as superfluous as Monge’s 
adoption of a proper vocabulary: projections, traces, lígne du terre. However, it is not true that e
Monge used the expression lígne du terre, ‘ground line’ (see [Loria 1921: 107]); Louis-Leger e
Vallée [1819] was the first one to transfer it from perspective to the system of double 
orthogonal projection, and Adhemar [1841] expressed his opposition, precisely by invoking 
Monge’s authority. 

3. Especially Recherches sur les surfaces réglées tétraédrales symétriques [La Gournerie 1867], ands
briefer studies about the rotation of lines and second-degree surfaces about an axis. 

4. Appears the first time in [Monge 1796], and after that in [Monge 1801: 17-21] and its reissues ff
as Application de l’Analyse à la Géométrie, but also in the writings of Hachette, Vallée and e
Leroy.

5. Another arrangement based on abstract speculation and alien to practice is Abeille’s flat vault. 
La Gournerie refers to him in a contemptuous manner, and says that this kind of vault has 
never been constructed. However, there were at least two flat vaults in Spain at the time he
wrote this [Rabasa 1998]. 

6. La Gournerie noted that when tracing any curve on the intrados, the enveloping surface of a 
plane tangent to this line and normal to the voussoir in its meeting point is a ruled surface that 
meets the intrados at a right angle.

7. It is true that the technical literature suffered an important interruption. Before Monge, the
authors of stereotomy books were aware of the previous treatises. After Monge, they behave like 
scientists and are only interested in mastering their immediate predecessors. It is striking that a 
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widely used book published at the end of the nineteenth century, the manual for exercises in
descriptive geometry by Frère Gabriel-Marie, states that the old and almost legendary biais 
passé is a surface invented byé  Hachette (1769-1834), a discipley of Monge [F. J. 1893: 425, 
note]. 

8. It could be said that this is how August Choisy uses perspective. His relationship with La 
Gournerie will be commented below. In his Histoire de l’Architecture [1899], Choisy presents e
perspectives such as the view of the Acropolis from the Propylaea, in which the peripheral
deformations are not corrected, and the result is more a map – as E.H. Gombrich would say –
of what one can see from there, rather than the registering of a perception. 

9. Another interesting debate, although a bit off this subject, is the one between Chasles and 
Olivier, when the former states that a tracing made with descriptive geometry is not capable of 
establishing if a curve is plane or warped. La Gournerie enters in the debate and concludes that
it is a question of names, as it can be supposed that the Descriptive geometry comprises the 
general rational geometry applied to the tracing, and this allows knowing that circumstance. 
Although, probable, what Chasles wants to say is, as for language, the Descriptive geometry 
represents only forms and specific spatial situations, whereas the common and algebraic 
language can refer to general or familiar concepts. In relation to this, one should stress how La 
Gournerie seem to have no interest in the idea of the Descriptive geometry as a logical 
language, la langue de l’homme de génie, in the expression of Monge e that so has impressed to 
Adhemar, Olivier, Leroy and others, who repeat it, adding puns between écrire ande décrire.  

10. For instance, see the contents of the manuscript from Mézières in [Olivier 1847: 9]. 
11. Pohlke enunciated his theorem (three segments concurrent of a plane could be alwaysf

considered as a projection of the three concurrent edges of a cube) in 1858, although it was
Hermann Amandus Schwarz who proved it in 1863; see [Loria 1921: chap. XII]. 
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