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 Arnold, D., The Pyramid of Senwosret I, vol. I, p. 18.

10 Arnold, D., The Pyramid of Senwosret I, vol. I, p. 65, pl. 41a.
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12 Arnold, D., The Pyramid of Senwosret I, vol. 111, 1992, p. 97, pl. 112 C.

13 Arnold, D., The Pyramid of Senwosret I, vol. 11, p. 97; Arnold, D., The Pyramid of Senwosret
I, vol. 1, pls. 82, 86.

4 Arnold, D., The Pyramid of Senwosret I, vol. 111, p. 97; Arnold, D., The Pyramid of Senwosret
I, vol. I, pls. 76, 77.

15 Arnold, D., The Pyramid of Senwosret I, vol. I, pls. 100- 102; Arnold, D., The Pyramid of
Senwosret |, vol. 111, p. 97.

16 Arnold, D., The Pyramid of Senwosret I, vol. 111, p. 97; Arnold, D., The Pyramid of Senwosret
I, vol. I, pls. 29 d-e, 88.

7 Arnold, D., The Pyramid of Senwosret I, vol. 111, p. 97.
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19 Hayes, W., The Scepter of Egypt, vol. I, p. 290, fig. 192.

20 Arnold, D., The Pyramid of Senwosret I, vol. 111, p. 97.
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25 McCormack, D., Dynasty X111 Kingship in Ancient Egypt: A Study of Political Power and
Administration Through an Investigation of the Royal Tombs of the Late Middle Kingdom,
Degree of Doctor of Philosophy, Pennsylvania, 2008, p. 234.

26 Arnold, D., Building, pp. 125, 127; Lauer, J., Histoire monumentale des pyramides d'Egypte,
vol. I: Les pyramides a degrés (llle dynastie), BAE, vol. 39, Cairo, 1962, p. 253, figs. 70, 71.
27 Arnold, D., Building, pp. 125, 127.

28 Arnold, D., The Pyramid of Senwosret I, vol. 111, p. 97; Arnold, D., Building, p. 130, fig.
4.40.

22 Arnold, D., The Pyramid of Senwosret I, vol. 111, p. 97; Arnold, D., Building, pp. 131, 132,
fig. 4.45- 4.47.

30 Petrie, F., Egyptian Architecture, London, 1938, p. 48; Demortier, G., Revisiting the
Construction of the Egyptian Pyramids, Europhysics News, 40.1, 2009, p. 28, fig. 3.

31 Arnold, D., Building, p. 125; Lacau, P. & Chevrier, H., Une Chapelle d'Hatshepsout a
Karnak, vol. I, Le Caire, 1977, p. 257, fig. 21; Gorringe, H., Egyptian Obelisks, New York,
1882, pl. 40; De Lubicz, S., Le temple de 'hnomme: Apet du Sud a Lougsor, vol. 111, Paris, 1977,
figs. 294 E-F, 295; Chevrier, H., Rapport sur les travaux de Karnak 1952-1953, ASAE., vol.
53,1955, p. 17, figs. 4, 5; Holscher, U., The Temples of the Eighteenth Dynasty, The Excavation
of Medinet Habu , vol. 2, OIP., no. 41, Chicago, 1939, p. 18, pl. 2.
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32 Lacau, P. & Chevrier, H., Une chapelle de Sésostris ler a Karnak, vol. I, Le Caire, 1956, p.
7; Lacau, P. & Chevrier, H., Une chapelle de Sésostris ler a Karnak, vol. I, Le Caire, 1969, pls.

4, 8; Arnold, D., Building, p. 125

33 Arnold, D., Building, p. 125; Arnold, D.

, & Dorothea, A., Der Tempel Qasr el-Sagha, Mainz,

1979, p. 17, pls, 7d, 11c, 24; Arnold, D., The Temple of Mentuhotep at Deir el Bahari: from the
notes of Herbert Winlock, Metropolitan Museum of Art, vol. 21, New York, 1979, pl. 20 a.
34 Goyon , J. ¢. & others , La Construction phoraonique du Moyen a I"époque gréco-romaine,

Paris, 2004, p. 261, fig. 295.

35 Goyon, J. ¢. & others , La Construction phoraonique, fig. 317.
36 Goyon, J. ¢. & others , La Construction phoraonique, pp. 273, 285, figs. 319, 346.
37 Goyon, J. ¢. & others , La Construction phoraonique, p. 277, fig. 331.
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45 Arnold, D., Building, p. 125.
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4 Arnold, D., Building, pp. 125, 204 [no. 83]; Barguet, P., L'Obélisque de Saint-Jean-de-Latran
dan le temple de Ramses a Karnak, ASAE., vol. 50, 1950, p. 272, figs. 2- 6.
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8 Clarke, S. & Engelbach, R., Ancient Egyptian Construction and Architecture, New York,
1990, p. 151.
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30 Clarke, S. & Engelbach, R., Construction and Architecture, p. 152.
> Holscher, U., Borchardt, L. & Steindorff, G., Das Grabdenkmal des Konigs Chephren,
Leipzig, 1912, p. 43, fig. 26; Arnold, D., Building, p. 124, fig. [4.24].
32 Petrie, F., Egyptian Architecture, pp. 43, 48; Jéquier G., Manual d'archéologie égyptienne,
Les éléments de l'architecture, Paris, 1924, P. 279, fig. 185; Arnold, D., Building, p. 127, fig
4.32];
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Clarke & Engelbach, Arnold, D., Building, fig. [4.33B]

Construction and Architecture, fig. 170.
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Arnold, D., Building, fig. [4.33A]; Clarke S. & Engelbach, R., Construction and Architecture, fig. 171.
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53 Arnold, D., Building, p. 127; Clarke, S. & Engelbach, R., Construction and Architecture, fig.
170.

% Arnold, D., Building, p. 127; Clarke, S. & Engelbach, R., Construction and Architecture,
figs. 43, 171; Jéquier G., Manual d'archéologie, pp. 281-284; Lipinska, J., Deir el-Bahari, II,
The Temple of Tuthmosis I11. Architecture, Warsaw, 1977, figs. 12, 19; Chevrier, H., Rapport
sur les travaux de Karnak (1936-1937), ASAE., vol. 37, 1937, p. 188, fig. 3.

33 Jéquier, G., Manuel d'archéologie, P. 279, fig.184; Clarke, S. & Engelbach, R., Construction
and Architecture, fig.153.

36 Arnold, D., Building, p. 124, fig. [4.24], Lauer, J., Le temple haut du complexe funéraire du
roi Ounas, Mission archéologique de Saqggarah, Il, Cairo, 1977, pl. 12 B.

7 Arnold, D., Building, p. 124, fig. [4.24].
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Borchardt, L., S'ahu-Re, vol. |, pl. 9. Arnold, D., Building, fig. [4.24].

Aidimae Aol (e saac W) day i Al LYY 655 (VY 3m1) el S Y1 Sl sl el
& slall Coylall Coualia 3 aa g aal g Gy slaall (ially aday ) &5 e JS8 cialaall o sl
Y el

aial) 3 ga -
¢ A (6l 51 dsmay Ao 1 35V dia Ay 3l o Aplatl) Clidiadll apadl) (g el Cae
Aaleall Jd clipdind Caa oy (IS la¥) (e g oL Y 4 ilall de sendl 8 b e LS
3l 35 g 5l (e alen Jod (Gl i 5 M susadiia ge 8 LS L Bamall Cy laill 85 yilaa

8 Arnold, D., Building, pp. 124, 204 [no. 95], fig. [4.24]; Borchardt, L., Das Grabdenkmal des
Kdnigs S'ahu-Re, vol. I, Leipzig, 1910, p. 45, pl. 9. Arnold, D., Building, P. 27, figs. [4.33-
4.35].
% Arnold, D., Building, p. 124, fig. [4.24]; Borchardt, L. Das Grabdenkmal des Kénigs Ne-
user-re. Leipzig, 1907, p. 55, figs. 35, 36, pl. 13.
%0 Borchardt, L., S'ahu-Re, vol. I, p. 45, pl. 9.
! Arnold, D., Building, P. 27, 204 [no. 95].
2 Goyon, J. ¢. & others , La Construction phoraonique, p. 272, figs. 317, 318.
83 Petrie, F., Egyptian Architecture, p. 48; Jéquier, G., Manuel d'archéologie, P. 279, fig. 185;
Arnold, D., Building, p. 125 f, fig. [4.32];
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% Arnold, D., Building, p. 125 f; Protzen, J. & Nair, S., Who Taught the Inca Stonemasons
Their Skills? A Comparison of Tiahuanaco and Inca Cut-Stone Masonry, JSAH., Vol. 56, No.
2, 1997, p. 161; Lacau, P. & Chevrier, H., Une Chapelle d'Hatshepsout, vol. I, pp. 9-11;
Yoyotte, J., Tanis I'or des pharaons, catalogue exposition, Paris, 1987, no. 53.
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% Goyon, J. ¢. & others , La Construction phoraonique, p. 306, n 129.

6 Spencer, J., The Subsidiary Temple of Nekhtnebef at Tell EI-Balamun, BMSAES., vol. 4,
2001, p. 26, fig. 7.

7 Arnold, D., The Pyramid of Senwosret I, vol. I1l, p. 97ff; Arnold, D., Building, p. 125f.

% Arnold, D., The Pyramid of Senwosret I, vol. 11, p. 97; Arnold, D., Building, p. 127.
http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?ob
jectld=154992&partld=1&searchText=cramp&place=42209&page=1 (22/2/2019, 10:12 AM)
70 Petrie, F., Egyptian Architecture, p. 48; Jéquier, G., Manuel d'archéologie, P. 279, fig. 185;
Arnold, D., Building, p. 127, fig. [4.32].

TPM., VII, p. 327;
http://www.britishmuseum.org/research/collection_online/collection_object details.aspx?obje
ctld=1443295&partld=1&searchText=cramp&place=42209&page=1 (13/3/2019, 8:20 AM)
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2 Hayes, W., The Scepter of Egypt A Background for the Study of the Egyptian Antiquities
in The Metropolitan Museum of Art. VVol. Il, The Hyksos Period and the New Kingdom
(1675-1080 B.C.), New York, 1990, p. 331;
http://www.britishmuseum.org/research/collection_online/collection_object details.aspx?obje
ctld=125450&partld=1&searchText=cramp&place=42209&page=1 (26/7/2019, 9:17 AM)

73 https://www.ucl.ac.uk/museums-static/digitalegypt/architecture/archive/uc72543.jpg
(6/10/2019, 11:15 AM)
4http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?ob
jectld=125226&partld=1&searchText=cramp&place=42209&page=1 (27/2/2019, 10:11 AM)
75 http://www. liverpoolmuseums.org.uk/wml/collections/antiquities/ancient-egypt/item-
315875.aspx (19/10/2018, 9:11 PM);
https://www.britishmuseum.org/research/collection_online/collection_object details.aspx?obj
ectld=125224&partld=1&object=23225&page=1(16/5/2019, 11:50 AM);
https://www.ucl.ac.uk/museums-static/digitalegypt/architecture/archive/uc72544.jpg
(241712019, 9:11 AM)

6 Arnold, D., Building, p. 125; Arnold, D., The Pyramid of Senwosret I, vol. I, p. 65.

7 Arnold, D., The Pyramid of Senwosret I, vol. I11, p. 98 f.
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8 Arnold, D., The Pyramid of Senwosret I, vol. 111, p. 96.

7 Arnold, D., Building, pp. 125, 127.

80 Holscher, U., The Mortuary Temple of Ramses 111, vol. 1I, The Excavation of Medinet Habu,
vol. 4, OIP., no. 55, Chicago, 1951, p. 31, figs. 33, 34.
$1http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?ob
jectld=151668&partld=1&searchText=cramp&place=42209&page=1 (25/6/2018,9:18 AM);
http://www.britishmuseum.org/research/collection_online/collection_object details.aspx?obje
ctld=151665&partld=1&searchText=cramp&place=42209&page=1 (13/12/2019, 10:12 AM)
2 PM., VII, p. 327,
http://www.britishmuseum.org/research/collection_online/collection_object details.aspx?obje
ctld=177909&partld=1&searchText=cramp&place=42209&page=1(25/12/2018, 10:18 AM);
http://www.britishmuseum.org/research/collection_online/collection_object_details.aspx?obje
ctld=177910&partld=1&searchText=cramp&place=42209&page=1(12/10/2019, 2:11 PM);
http://www.britishmuseum.org/research/collection_online/collection_object details.aspx?obje
ctld=155692&partld=1&searchText=cramp&place=42209&page=1 (9/11/2018, 9:29 AM)

83 https://www.brooklynmuseum.org/opencollection/objects/117116 (18/9/2018, 7:11 PM)

8 Arnold, D., Building, p. 204 [n. 84].

85 Arnold, D., Building, p. 125, Clarke, S. & Engelbach, R., Construction and Architecture, p.
113, fig. 123; Goyon, J. c. & others , La Construction phoraonique, p. 307, fig. 386.
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others, La Construction phoraonique, fig. 386.
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Methods of joint the stones in Ancient Egypt
Dovetail fasten as a model
Hamada Mansi Ashour
Abstract:

There was much talk about the theory of air discharge to join the blocks
that used in the pyramids building, and there were many questions about ancient
Egyptian adhesive materials, such as gypsum, mortar, plaster, and others.
Although the method of building the pyramids mainly depended on the size of the
building stones, pressure and stacking them in an interlocking way, the suspended
or stand stone blocks such as columns and architraves had a different way to
prevent their of fall or collapse, so that the ancient Egyptian fasten the stone
blocks together with different methods, such as clicking and the tongue, using
metal and wood nails, while the dovetail style was most common to fasten the
major blocks, as in wall and casing blocks of the pyramids, as well as architraves,
obelisk bases, foundations and columns crowns.. .etc.

Dovetalil joint is a piece of wood, metal, or stones in the form of a double
dovetail, the shorter sides of it is adjacent, or in the form of a rectangular retracted
from the middle, after making the appropriate cavity for this fasten, as a half of
the cavity is at the end of one of the blocks, and the other half at the end of the
second block adjacent to the first block, the dovetail joint is installed and pressed
between the two blocks to lead to the interconnection and connecting of the two
blocks. The dimensions and materials of the dovetail fasten has varied in its
purposes and methods of use. This will be evident in the research.

Keywords: Dovetail, fasten, stone, cavity, ancient Egypt.
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