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One of the most frequently illustrated images of a medieval architect is the tomb slab of
Hugues Libergier (Figure 1), who in 1231 began the construction of the Abbey of Saint-Nicaise
in Reims.1 Hugues (d. 1263) has been immortalized by this famous effigy which, originally
located at Saint-Nicaise, was moved to the Cathedral of Reims in 1800 after the destruction of
the rémois abbey.2 Since 1887 it has remained at its present location, mounted on the interior
wall just to the west of the north transept doors.3 As can be expected from the effigy of an
architect, it is accompanied by several instruments of his profession: a square, a compass, and a
measuring rod.

While these instruments are frequently found in conjunction with the representation of
architects, whether on tomb slabs, sculpture, in construction scenes on manuscript pages or
stained glass panels4, it is the square to the right of Hugues that has received the most attention
from scholars in search of the secrets of medieval construction (Figure 2).5

Scholars who have studied the tomb slab of Hugues Libergier have taken great pains to
describe measure and, indeed, to trace the represented instruments. Yet, curiously, few have
considered it worthwhile to give equal attention to the miniature building – presumably a model
of Saint-Nicaise – cradled in Hugues’s right arm. The different treatment given to the
instruments and the building, it seems, is dictated by the scale of the objects: the instruments
are tantalizingly close to life-size, while the building is unmistakably symbolic. This fact is surely
the explanation for the present tendency by some scholars to consider the instruments to be
literal representations of thirteenth-century tools. The problems attending such an
interpretation are the concern of this paper. I will review the various strategies and applications
adopted by scholars in this regard during the last few decades, and examine the dimensions of
these engraved images in relation to those of actual architectural elements. The result of these
considerations suggests that the engraved images might not have been intended as a literal “to-
the-scale” documentation of medieval tools. Rather, they are iconic attributes proclaiming the
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Figure 2.

Figure 1.
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profession of the person for whom the tomb was created.
The square can be documented as far back as the ancient world, with a small number of

surviving examples.6 The various functions it served in the medieval building trade can be
glimpsed from representations demonstrating practical methods or depicting construction
scenes. The square, for example, appears at least four times in the drawings of Villard de
Honnecourt, which show it used for the cutting of stone blocks and as an aid to obtain the
diameter of a column.7 The square’s practical usage demonstrated by Villard is affirmed in
numerous construction scenes in which it is employed for checking the angle of stone blocks or
for creating templates.8 These visual depictions strongly indicate that the prevalent use of the
square was for the workmen to trace angles or outlines in preparation for stone cutting.

The construction of the square was of two major types (each with its variants): the straight-
arm square, or the square with tapering arms. The length of the arms varied, as did the angles
the arms enclosed. While it is easy to ascertain the function of straight-arm squares for angle-
checking, the function(s) of squares with tapering arms is much more uncertain and has become
the subject of intense debate. A diagram produced by Marie-Therese Sarrade, for example,
shows a reconstructed square traced from a twelfth-century tomb slab at Ligne-des-Bois in
Charente (Figure 3).9 According to the author, both the inner and outer edges of the square
enclose ninety-degree angles; however the outer and inner edges are not parallel to each other
but at variance of 4°-45´, so that the arms taper. Sarrade alleges that the tapering arms of the
instrument allow the construction of two kinds of rectangles: one whose long and short sides
have a ratio of 1: √2, and the other, a ratio of 1:11/2. Her method of arriving at the larger, 11/2
rectangle is by lining up the inner side of the square’s short arm with the long side of the smaller,
√2 rectangle so that the outer edge of the square’s long arm touches the end point (Figure 3).
By following the slanted outer edge of the long arm to the point of its intersection with the
parallel side of the √2 rectangle, she claims to derive dimensions of the 11/2 rectangle. Though
this may be mathematically correct, we must take on faith that the original of Sarrade’s
reconstruction indeed was fashioned for the claimed purpose.

The popularity of the √2 is well-known, and is found not only in the design of many medieval
structures such as Reims, Amiens, Saint-Quentin, and Saint-Urbain in Troyes,10 but recorded in
treatises on geometry and algebra as well.11 We are aware that this ancient ratio, geometrically
expressed by the ratio of the side of a square to its diagonal, belonged to a set of approximations
known since late antiquity.12 It would seem natural for medieval masons to design “customized”
squares that would facilitate stone-cutting at the required angles and ratios. However, the
reconstruction suggested by Sarrade does not provide a faster, more convenient way for the
masons to obtain the ratios. This is because, according to her demonstration, one of the two
rectangles must be constructed first, followed by the juggling of the instrument to locate the other
rectangle. Since the construction of both the 11/2 and √2 rectangles is quite easy, the supposition
that the slanting arms of the square would help expedite the process is open to question.

Already in 1961 a similar, but not identical, purpose for the instrument was proposed by B.
G. Morgan.13 Having studied the dimensions of almost thirty buildings constructed from the
thirteenth through the sixteenth centuries in England, Morgan noted that a high percentage of
those constructed after the thirteenth century for or associated with royalty have bay widths
based on a module of 231/2 feet. Believing that the dimensions were arrived at geometrically, he
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suggests that a number of right-angled triangles may be constructed using two of the bay-width
dimensions for the length of the sides enclosing the right angle.14 Two types of triangles are of
particular importance to his thesis: the “general triangle” which encloses the three angles 90°,
60°, 30°, and the “canonical triangle” (for its royal association), which encloses the three angles
of 90°, 58° 17´ and 31° 43´.15 The angles enclosed by the so-called “canonical triangle” are in
fact almost identical to a “Golden Number triangle”.16

In order to construct these triangular units for the buildings, Morgan alleges that squares
enclosing the required angles would have been needed. He first proposes that the ratio of any
square’s two arms would have been a universal 1: √3 17, a ratio he happily finds in the square on
the tomb slab of Hugues Libergier.18 Furthermore, Morgan calculates that the straight outer
edges of Hugues’s square enclose the three angles 90°, 60°, 30° of the so-called “general triangle”,
while their tapering inner edges enclose the three angles of 90°, 58° 29´ 50˝, and 31° 30´ 10˝,
which are almost identical to the angles of his so-called “canonical triangle”. Because Morgan is
able to relate the angles enclosed by Hugues’s square with angles he finds relevant in the design
of buildings, he asserts that this square was “a full-scale representation of a 13th-century
instrument” traced from an actual mason’s square, one that was possibly Hugues Libergier’s own
instrument.19 With statements like these, the function of the square is no longer limited to the
task of cutting stones. The square, we are told, is a sophisticated instrument employed by the
master mason for designing buildings on a monumental scale.

Another attempt to associate the instrument with the design of actual buildings was made

Figure 3. Figure 4.
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in l982 by Legendre and Veillerot. In their analysis of the ground plan of Reims Cathedral the
authors propose to have identified two proportional systems imbedded in the design: a triangle
consisting of 90°, 36° and 54° (the “decagonal triangle”, a segment of an evenly divided
decagon measuring exactly 36°), and a triangle consisting of the Golden Ratio.20 Of medieval
squares with slanting arms studied by the authors, only those depicted in the album of Villard
de Honnecourt could produce both triangles simultaneously.21 Legendre and Veillerot proceed
to demonstrate the design sequence of Reims Cathedral in twenty-two steps, beginning with
the overall envelope (by means of the decagonal triangle) encompassing the entire area of the
cathedral, followed by the placement of the west façade (using the Golden Ratio triangle), the
division of nave bay units (using both triangles), the transept (both triangles), the choir straight
bays (the Golden Ratio triangle) and finally the five-bay east end (the decagonal triangle).22

The employment of either triangle in the design of the ground plan does not seem to conform
to a particular order, nor have the authors justified the west-east progression of their sequence
which, albeit a hypothetical reconstruction, would have been highly unusual in the case of
Reims.23 The suggestion that 36° angles are imbedded in the Reims design, particularly in the
east end, is quite understandable since any building with a five-sided east end could easily be
interpreted to have been conceived as half of a decagon with five 36° wedges.

It is of course tempting to want to relate squares represented in a group of early thirteenth-
century drawings to a major contemporary building, especially if the artist who executed the
drawings was known to have visited the edifice. However, such hypothetical connections must
be treated with extreme caution, particularly if the dimensions of the building do not support
the theory.24 For example, Robert Branner already pointed out that the hemicycle of Reims
encompasses an area larger than 184°.25 In fact, fresh measurements confirm that four of the
five hemicycle bays are larger than 36° 26 By superimposing a theoretical decagon on a
schematic ground plan, the complexity of the design is masked. its intricacies obscured. My
own analysis of the design suggests that the genesis of the Reims hemicycle derived from one
circle, not a decagon, since four of the six hemicycle piers stand on the circumference of one
theoretical circle. However, due to factors such as possibly the desire to create a rhythmical
progression towards the east by flanking the wide axial bay with narrower outer bays and/or
errors which may have occurred during the staking process, the not-so-perfect five-sided
hemicycle came into being. The suggestion that the area encompassing the choir straight bays
and the transept is produced by means of the two triangles respectively is also problematic.
Again I refer to the dimensions of the building itself which strongly suggest that it was most
probably conceived by means of two overlapping √2 rectangles, a much simpler procedure for
such an immense space (Figure 4).

This review of scholarship, though in no way comprehensive, demonstrates how much
scrutiny has been given to the square of Hugues Libergier. As to the larger question of
relationships between represented instruments and actual buildings, whether geometrical or
metrological, I myself have attempted the same, wanting to relate the dimension of the
measuring rod on this very tomb slab to the measurements of Reims Cathedral. I have observed,
for example, that the overall length of the rod, which measures approximately 157 centimeters,
is almost identical to the diameter of the six hemicycle piers of 157.5 centimeters. This
dimension can be interpreted as a five-foot unit, with each foot measuring 31.5 centimeters
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which approximates a foot unit of 31.7 centimeters recorded to have existed in the Departement
de la Marne in pre-metric France.27 I attempted to use this convenient foot to explain the bay
width (north-south) of the south aisles in the choir straight bays which is otherwise
incompatible with the width of the central aisle. The 31.5 centimeter foot allows me to argue
that the bay width was conceived as a 25-foot module, a module that is exactly half of the 50-
foot central aisle (which was laid out with a shorter foot, probably unintentionally). The
potential danger of my string of hypotheses is that they depend totally on the exact dimension
of the rod. Because even a slight discrepancy of two centimeters can instantly invalidate such an
interpretation, the measuring rod must be exactly 157 centimeters. Theoretical reconstructions
proposed by other scholars so far examined depend just as much on the exact dimensions of the
instruments.

The potential consequences of a literal, metrological reading of such engraved images compel
us to reexamine any assumption that we are dealing with full-scale representations of actual
tools, rather than emblematic references. If the assumption is made that the dimensions of the
instruments are represented to scale, what about the image of Hugues himself? Might we be
looking at the exact height of the architect?

Here the numbers become quite intriguing. The overall dimension of the effigy of Hugues,
as it turns out, measures 2.1 meters from the tip of his hat to his toes.28 Even if the 23 centimeter
distance from ankle to toe were subtracted, he still would have been an impressive man of 1.87
meters (or slightly over 6 feet 1 inch). This seems unusual for a thirteenth-century person, as
male adults over 6 feet in today’s general population are still regarded as tall. Of course it is
possible that Hugues was tall, but alas this could never be confirmed. However, a quick look at
extant medieval effigies indicates that their height tends to be exaggerated.

In a survey of more than 200 thirteenth-century English effigies, H. A. Tummers provides the
body length of l66 examples.29 Among them, forty-two effigies measure more than two meters
(6 feet 6 inches), twenty-six are between l.9 (almost 6 feet 3 inches) and 2 meters, and fifteen
between 1.8 (5 feet l 1 inches) and 1.9 meters. In sum, eighty-three effigies are taller than 5 feet
11 inches, which represent exactly half of the effigies listed. However, these numbers are not
supported by dimensions of eleventh- and twelfth-century human skeletons recently excavated
from a medieval cemetery, the so-called Saint Nicholas Shambles in London.30 We learn from
the 234 skeletons buried near the parish church that adult men ranged from a little over 5 feet
2 inches to about 6 feet 2 inches, while adult women were anywhere between 4 feet 9 inches
and 5 feet 8 inches.31 It is important to note that the average height of males is about 5 feet 8
inches, and that of females, 5 feet 2 inches. The average male and female statures extracted from
the Saint Nicholas Shambles are quite consistent with measurements obtained from at least
fourteen other medieval burial sites in England. The height of male skeletons from the Saxon
period through the sixteenth century, from Kent to Durham, ranged between 5 feet 5 inches
and 5 feet 10 inches. Female skeletons from these grave sites ranged from 5 feet 1 inch to 5 feet
5 inches.32 Clearly the vast majority of medieval English men were shorter than 5 feet 11 inches,
or l. 8 meters. On the other hand, the survey by Tummers lists only forty-three effigies (26% of
total effigies measured) which measure between l.6 (5 feet 21/2 inches) and 1.8 meters (5 feet 11
inches), the average height of the medieval English population. Moreover, the number of
“average-sized” effigies is the same as that of effigies over two meters alone! French examples
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from the same period yield comparable results. The thirteenth-century effigy of Jean d’Alluye at
the Cloisters Museum (25.120.210), for example, measures about 6 feet l inch from cranium to
heel (Figure 5). The effigy of Margaret of Gloucester in the same collection (53.137), also of the
thirteenth century, is longer than 6 feet 4 inches!33

Thus, Hugues’s effigy most probably does not represent the actual height of the architect. In
addition, another look at the measuring rod he holds provides intriguing observations. The rod
has often been referred to as a vergette, or marker, which is a rather general term used to describe
such a measuring or marking instrument. However, in several descriptions published in the
nineteenth century it was also referred to as a toise, which is a more specific, pre-metric term used
to describe a measuring unit.34 That such terms appeared frequently in early nineteenth-century
literature is understandable, as the metric system was not permanently implemented in France
until 1837. It is therefore natural that Prosper Tarbé’s description of the slab, published in 1844,
still used pre-metric terms such as toise, pied, or pouce
when providing dimensions.35 If we were to take his
description of Hugues literally (Il tient de la main gauche
une toise, et dans la main droite un petit monument qui
represente le projet de la basilique de St.-Nicaise), we must
assume that the rod measures exactly six pieds.36

However, if the total length of the rod, measuring 1.57
meters, is divided by six (pieds), each pied would
measure just over 26 centimeters – an uncommonly
short foot unit not documented in medieval
literature.37 Likewise, it can be argued that my own
division of the rod by five (resulting in a foot unit of
31.5 centimeters, which can be applied to a number of
dimensions at Reims Cathedral), though very seductive,
is equally speculative and unprovable. Since the rod is
not a literal representation of a toise, the equivalent of
six pieds, the question arises whether the rod is intended
to represent an actual toise at all or merely serves as an
emblem associated with architects.

In pursuit of an answer, I compared modern readings
of the slab’s overall dimensions against those given by
Tarbé. The height of the slab, according to Tarbé,
measures 8 pieds and 8 pouces; while in metric terms it
measures approximately 2.78 meters. Dividing the
latter by the former, each pied measures 32 centimeters,
which is very close to the medieval pied du roi. I was
able to confirm Tarbé’s systematic use of the quasi-royal
foot throughout his writing by checking the width of
the slab (1.39 meters) in the same manner (1.39
meters/4 pieds 4 pouces) to arrive at a foot of 32
centimeters. These simple calculations allow us to Figure 5.
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ascertain that the representation of the rod, even though it has been referred to as a toise, bears
no relationship to any measuring unit known by that name in pre-metric France.38 Tarbé treated
the word toise, when describing the rod, as a generic term for a measuring tool and nothing
more. If the dimensions of the rod and of Hugues’s effigy do not reflect actual sizes, is the
engraved square representative of an actual square? If indeed none of these images represent
actual dimensions, how do we regard the various dimensions and angles derived so meticulously
from these images, and their applications to medieval buildings?39

The square’s function as a mason’s tool and as a design instrument cannot be ignored. And if
a square – or any image for that matter – is engraved on a thirteenth-century tomb slab, it ought
to be studied, traced, and scrutinized in every way possible. The challenge, though, is to be able
to distinguish between representational and emblematic images. Even if a correlation is
established between the dimensions of the tools and the building, the assumption that they are
causally related must remain hypothetical.
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