THE “KUPPELGRAB VON TIRYNS” AS A PARADIGM FOR THE USAGE
OF MEASURING RODS AND ROPES IN PREHISTORIC GREECE.

WALTHER KAMM

By reason of the similarities of Minoan and Mycenaean architecture in single forms,
technical details, but especially in the typology of tombs, it is a question, whether there
did exist a common planning procedure and an also common system of a linear measure
in the eastern part of the Mediterranean during the Bronze Age.

J- W. Graham' postulated in 1960 a foot-measure (“Minoan foot”) of about 0.91 m
(0.303 m - 0.304 m, more exactly 0.3036 m) after trying vainly to fit his results of
measurements to a cubit like the from Old Egypt wellknown length of about 0.523..m-
0525 m (the so-called “royal cubit”) or a cubit of about 0.45 m (the so-called “little cubit™).
But this shorter cubit is only part (6/7) of the really cubit® that we now call “Egyptian
cubit”.

D.Preziosi* published his studies of the same theme in 1983. He presumes the
presence of evaluated units which he also interprets as foot-measures, namely a “longer
foot” (about 0.33 m - 0.34 m = about 1 m/3) and a “shorter foot” (about 0.27m - 0.28 m).

On the other hand the author did find references to the existance of the Egyptian
cubit (more exactly 0.5236 m) in the relicts of Minoan palace-architecture. Already at the
“Kolloquium zur Agiischen Vorgeschichte” (Mannheim, 1986) he' could point out that
there is a very strong consistence in the “measures” mentioned above as follows:

1.91 m (3 “longer feet” + 3 “Minoan feet’) :1.91 = 1 m (1.91 E)
1m(1.91E) :1.91 = 0.5236m (1 E)
0.5236 m (1 E) 91 = 0.274 m
(1 “shorter foot™)

[N

Therefore it seems likely that the cubit (E) is the really and only determinative
measure in the Minoan palace-architecture.

Fundamental in the Minoan palace-architecture are, by the statement of the author,
rectangles with the shorter side (1) and the longer side (2) double as big.

In early times of research Sir W.M.Flinders Petrie excavated some measuring rods in
Egypt and published them in detailed form®. Unfortunately they are no longer traceable.
Only one remained. It is now in the Science Museum, Exhibition Road, LONDON.
The so-called El-Lahun measuring rod is wooden and yields incisions giving the lengths
38.2 cm, 20 cm, 10 cm and 9.1 cm besides others, as the author pointed out in his essay
“Konstruktionsprinzipien der minoischen Palastarchitektur™. Such rods and surely
ropes - as we will see later - were used by Minoan and Mycenaean architects as well.

Preziosi interprets the length of, for example, about two metres as 6 “longer feet”:

0333 mx6 =2 m.
In the interpretation of Graham this is 6.6 “Minoan feet’:
0.303 m x 6.6 = 2 m.

Preziosi’s “shorter foot” (about 0.274 m) is connected with the cubit by the ratio 1.91,
as was already shown.

These and similar measured lengths did seduce both scientists to the acceptance of
foot-measures. But it will become obvious that in truth the usage of the cubit and the
geometrical and constructive planning procedure, used in the investigated architecture,
is the essential reason for the misleading interpretations mentioned above.

This will now be pointed out by the analysis of the “Kuppelgrab von Tiryns” as
a paradigm (see Fig. 1 and Fig. 2):
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Kuppelgrab von Tiryns
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This tomb was excavated in 1913. The excavation stood under the leadership of
H. Dragendorff. One member of his team was Kurt Miiller. Miiller” gives a very good
description of its architecture. An exact plan, made by E.Samesreuther in 1938,
was added.

Fig.1 shows this plan with my interpretation in the system of the cubit (0.5236 m).
The total length of the tomb is about 26.18 m = 50 cubits, divided in two equal parts:

length of the dromos = diameter of the tholos
+ length of the doorway = 25 cubits (13.09 m)

By the statements of Miiller the width of the doorway is at the bottom 2 m, at the
ceiling about 1.70 m, its height 4 m. The diameter of the tholos is 8.45 m - 8.50 m.
We measured 8.47 m on an average. The average height of the vault, stated by Miiller,
is 7.34 m®.

But C. Dobiat’, following O. Pelon", gives about 7.50 m, nevertheless with question-
mark, and neglects so the also already given statement by Miiller that the level of the
tholos’s bottom was deepened beyond the Mycenaean niveau during the use in Roman
times. We measured from the level of the lower edge of the basisshlars to the top at the
middle of the vault 7.35 m short.

Therefore the declaration Miiller’s, that the length of the height of the vault is
identical with the height of an equilateral triangle, is correct. In the system of the cubit
the diameter of the tholos 8.47 m is 16.18 cubits (=8.472 m). This means for an equilat-
eral triangle a height of 14.012..E (about 7.34 m). That the doorway too was planned by
the Mycenaean architect, as one can see, with an equilateral triangle, can not be
accidental. Its height is the height of such a triangle because we measured 4 m on an
average as K.Miiller did also. The lengths of this triangle’s sides are identical with the
length of the doorway:

25 E-16.18E = 882E = 4.618 m (2.309 m x V3 = 4 m)

On the other hand nobody should see in the equilateral triangle a general rule of
tholos-tombs’ architecture. These buildings are very individual productions.

We may not suppose that the architects of early times did find the discribed accurate
dimensions by mathematical calculations. But it was surely possible for them to measure
distances originated from a geometrical planning procedure. To handle their architec-
ture it must have been useful for them to create measuring rods and ropes.

Fig.2 shows a construction of which we can suppose that it was the special plan of the
unfortunately unknown but inventive architect. As one can see, the rectangle
10 cubits x 20 cubits is here fundamental. From this the architect did construct the
nowadays so-called “golden rectangle” 16.18 E x 10 E.

16.18 cubits is the diameter of the tholos, and the width of the doorway at the ceiling
is a fifth of that: 3.236 E = 1.6944 m.

On the right side (Fig.2) one can perceive the length 3.82 E = 2 m, used for the width
of the doorway, and the position of the door with two leaves is 3.82 m from the facade
apart, as one can see on the left side. It is located by the proportion 1.91 (when the door
was closed: length of the doorway / width of it = 3.82 m : 2 m = 1.91).

Moreover we have to mind the equation (ratio of the “golden rectangle”):

16.18E:I0E=10E:6.18E=6.18E:3.82E(=2m) = 1618

All mentioned lengths and measurements are to be found in this construction plan,
and it seems quite sure that these accurate straight lines could only be handled with as
needed new made wooden rods (and ropes). Finally we can conclude: the cubit measure
(0.5236 m) and the constructive planning procedure, used by the Mycenaean architects,
is the same that was used in the Minoan palace-architecture.
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