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Abstract— The evolution of mechanical engineering in
ancient Egypt is investigated through the sarcophagus industry
during the dynastic periods of ancient Egypt. Examples of
sarcophagi industry from the 4™ to the 30™ Dynasties are
presented and analyzed. Sarcophagi types, materials, location
and features are traced. The capability of ancient Egyptians in
carving hard rocks was outlined through the sarcophagi
industry.

Index Terms— Mechanical engineering in ancient Egypt,
sarcophagus industry, dynastic periods.

I. INTRODUCTION

The ancient Egyptians had an outstanding role in the
evolution of mechanical engineering during the man-kind
history. This the 29 part of a series of research papers aiming
at exploring the role of ancient Egyptians in building strong
technology in many aspects of mechanical engineering. This
part deals with the production of sarcophagus for funerary
purposes in ancient Egypt.

Sharpe (1864) described the alabaster sarcophagus of King
Oimenepthah (Seti I) of the 19" Dynasty. He presented the
numerious inscriptions and scenes on the sarcophagus walls
[1]. Al-Sadeek (1984) studied the history of Necropolis at
Gizah, the Tomb of Thery and analyzed the scenes from
Thery Tomb within the 26" Dynasty. She presented the lid of
Pakap sarcophagus displayed in the British Museum, the
sarcophagus of Ptahhotep displayed in the Ashmolean
Museum at Oxford [2]. In the six-grade curriculum material
(2010) , the Los Angles Country Museum of Artpresented a
sarcophagus dated to the middle of the 21% Dynasty
(1000-968 BC). In this time high priests of Amun at Thebes
ruled Egypt where a number of changes took place in the
funerary customs [3]. Mallinckrodt (2013) investigated an
ancient Egyptian anthropoid sarcophagus lid in the collection
of the San Diago Museum of Man. She presented a technical
analysis for the materials and methods of manufacturing [4].

Abdelaal and Mahmoud (2014) examined a wooden
sarcophagus found in Saqarra excavation dating to the Late
Period to Greco-Roman Period. They used multiple
analytical and examination techniques examining the
structure of the sarcophagus [5]. Camacho (2014) examined
factors influencing the positioning, dominance and
orientation of Isis and Nephthys on coffins and sarcophagi.
She presented some sarcophagi such as sarcophagus of
Pharaoh Ramses II and sarcophjagus of Amenhotep III [6].
Reems (2015) in her Ph.D. thesis presented sarcophagi for

Pharaoh Merenptah from the 19" Dynasty, Pharaoh Ramses
III from the 20" Dynasty and Pawenhatef from the Late
Period [7]. Wikipedia (2016) wrote an article about
'sarcophagus' and defined it as a box-like funeral receptacle
for a corpse most commonly carved in stone [8]. Hassaan
(2016) investigated the evolution of mechanical engineering
in ancient Egypt through the development of wooden coffins
in dynastic Egypt up to the 27" Dynasty [9].

II. SARCOPHAGI OF THE OLD KINGDOM

The Old Kingdom comprises from the 3rd Dynasty to the 6th
Dynasty cover a time span from 2686 to 2181 BC [10]. The
evolution of the sarcophagus industry during the Old
Kingdom is investigated through a number of models
presented as follows:

- The first sarcophagus example from the Old
Kingdom belongs to Kaiemneferetfrom the 4"
Dynasty (2700-220BC) in display in the Roemer
and Pelizaeus Museum at Germany and shown in
Fig.1 [11]. It is of the rectangular prism type and it
was manufactured from rose granite for both lid and
trough. The lid has two shoulders at its both ends
and a domed surface in between. There is no
inscription but the decorations take the form of letter
i all around carved on the external walls.

Fig.1 Sarcophagus of Kaiemneferet from the 4™ Dynasty
[11].

- The second example is for King Menkaure, the 6th
King of the 4™ Dynasty . This sarcophagus was
manufactured from basalt decorated by niches in a
wonderful design. It was lost in the Mediterranean
sea during its shipping from King Menkaure
pyramid to the British Museum in 1838. A line
diagram for King Menkaure sarcophagus is shown
in Fig.2 [12]. Tt is of the rectangular prism type
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design with too-many decorations. The sarcophagus
takes the form of an ancient Egyptian shrine in three
colors.

Fig.2 Sarcophagus of King Menkaure [12].

The third example is a sarcophagus for Mindjedef
from the 4™ Dynasty (2520-2472 BC) in display in
the Metropolitan Museum of Art at NY and shown
in Fig.3 [13]. It is of the rectangular prism type with
flat lid all manufactured from granite. Its length is
2.36m.

Fig.3 Sarcophagus of Mindjedef from 4"
Dynasty [13].

The fourth example is a sarcophagus for King Unas,
the 9" King of the 5" Dynasty in display in his
pyramid at Saqqara of Egypt and shown in Fig.4
[14]. It is of the rectangular prism type design
manufactured from black basalt. It is not clear if it
has any decorations or inscriptions.

Fig.4 Sarcophagus of King Unas from 5"
Dynasty [14].

The last example of sarcophagi in the Old Kingdom
belongs to Duaenra displayed in the Egyptian
Museum at Turin and shown in Fig.5 [15]. It is
manufactured from pink granite and has the
classical rectangular prism type with surface
inclination near the ground providing less contact

area with the ground.
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III. SARCOPHAGI OF THE MIDDLE KINGDOM

The Middle Kingdom includes the 11" and 12"

Dynasties over a time span from 2000 to 1700 BC [16] . The
development of sarcophagi during this period is investigated
through the following examples:

Fig.6 shows the sarcophagus of Queen Ashait, wife of
King Mentuhotep II , the 5" King of the 11™ Dynasty
as displayed in the Egyptian Museum at Cairo [17]. It
is manufactured from limestone, decorated by carved
scenes for the Queen.

Fig.6 Sarcophagus of Queen Ashait [17].

The 2™ example is for Queen Kawit, low ranking
wife of King Mentuhotep II in display in the Egyptian
Museum at Cairo and shown in Fig.7 [18]. The stone
sarcophagus of the Queen was decorated by a large
number of scenes and inscriptions for the Queen and
some domestic activities from the daily life of the
ancient Egyptia

Fig.7 Sarcophagus of Queen Kawit [18].

The third example of sarcophagi of the Middle
Kingdom is from the 12" Dynasty for King
Amenemhat III, the 5" King of the 12" Dynasty
(1961-1917 BC) shown in Fig.8 [19]. There is no
enough data about the sarcophagus except its shape.
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Fig.8 Sarcophagus of King Amenemhat III [19].

It is of the rectangular prism type and its lid has domed
external surface and two shoulders at its longitudinal ends.

Iv.

20" Dynasties over a time span from 1570 to 1069 BC [20].

SARCOPHAGI OF THE NEW KINGDOM
The New Kingdom of ancient Egypt includes the 18" to

We have examples of the New Kingdom sarcophagi from
the 18", 19" and 20" Dynasties presented as follows:

Fig.9 shows a sarcophagus produced in the reign of
Pharaoh Hatshepsut, the 5" Pharaoh of the 18"
Dynasty (1473-1458 BC) for her father Thutmose I,
the 3 Pharaoh of the same dynasty and in display
now in the Museum of Fine Arts at Boston [21]. It is of
the rectangular prism type, has a flat lid and decorated
by inscriptions and scenes carved on its surface. Its
length is 2.25 m and its weight is 2.72 ton.

Fig.9 Sarcophagus of Thutmose I of the 18" Dynasty [21].

The second example is again from the 18" Dynasty
and belongs to Pharaoh Tutankhamun shown in Fig.10
[22]. It is of the rectangular prism type with flat cover.
The trough was cut from brown quartzite while the lid
was cut from pink granite [22]. The trough is
decorated by fine inscriptions and scenes carved on
the surfaces while four of the ancient Egyptian
goodness are carved on the corners spreading their
wings to protect the Pharaoh.

Fig.10 Sarcophagus of Tutankhamun of the 18" Dynasty [22].

The third example is from the 19" Dynasty which
belongs to Pahemnetier, the High Priest of Ptah in
Memphis during the reign of Pharaoh Ramses II. His
sarcophagus is in display in the British Museum and
shown in Fig.11 [23]. This is the first stone
sarcophagus appearing in the ancient history taking
the shape of a human. The lid is designed taking the
shape of the decease with his hands on his chest
exactly as was in the designs of the wooden coffin
appeared during the end of the 12" Dynasty [9]. This
design is much complex and difficult than that in the
wooden design because of the difference in the
mechanical properties of both types.

The fourth example is again from the 19" Dynasty
belonging to Setau, the Viceroy of Kush in the second
half of Ramses II reign. Its lid is in display in the
British Museum and shown in Fig.12 [24].

Fig.12 Sarcophagus of Seyau from the 19" Dynasty [24].

The fifth example is also from the 19™ Dynasty
belonging to Pharaoh Merenptah, the 4™ Pharaoh of
the 19" Dynasty (1224-1214 BC). It is in display in
the Valley of the Kings at Luxor of Egypt and shown
in Fig.13 [25]. It is manufactured from red granite and
has a lid having the shape of the Pharaoh putting his
hands on his chest. Even though the granite is a very
hard rock, the ancient Egyptian artist could cut a very
smooth and accurate contours on the lid.

bt

B

Fig.13 Sarcophagus of Merenptah from the 19" Dynasty [25].

The six example is from the 20" Dynasty belonging to

All Rights Reserved © 2016 JARMATE

16



Available online at www.ijarmate.com

International Journal of Advanced Research in Management, Architecture, Technology and

Engineering (IJARMATE)

I ARM ATE Vol. 2, Issue 10, October 2016

Pharaoh Ramses III (1473-1458 BC). His sarcophagus
is in display in the Louvre Museum and shown in
Fig.14 [26]. It is manufactured from red granite and
decorated on the whole external surface with
inscriptions and scenes of various designs. It is of the
rectangular prism type and the corners are filleted with
large radius fillets and the short sides includes the
cartouche of the Pharaoh and one of the Goodness
spreading her wings.

Ly
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Fig.14 Sarcophagus of Ramses III from the 20" Dynasty [26].

V. SARCOPHAGUI OF THE THIRD
INTERMEDIATE PERIOD

The Third Intermediate Period includes from the 21% to
the 25" Dynasties of ancient Egypt over a time span from
1070 to 664 BC [27]. The sarcophagi industry during this
period is investigated through two sarcophasi from the 21*
and 22" Dynasties:

- The first example belongs to Pharaoh Psusennes I, the
fourth Pharaoh of the 21* Dynasty. It is in display in
the Egyptian Museum at Cairo and shown in Fig.15a
[28]. It is of the human-shape type with its cover
taking the shape of the Pharaoh with his hands on his
chest. It is manufactured from granite and the lower
band of the lid and the whole external surface of the
trough is full with inscriptions and scenes. A part of
the sarcophagus inscriptions is zoomed in Fig.15b
showing the cartouche of the Pharaoh [28].

Fig.15a Sarcophagus of Psusennes I from the 21* Dynasty [28].

Fig.15b Inscriptions on Psusennes I sarcophagus [28].

- The second example belongs to Pharaoh Shoshengq III,
the six Pharaoh of the 22" Dynasty. It is in display in
his tomb at Tanis (Egypt) and shown in Fig.16 [29]. It
was of the rectangular prism type and shown without
lid. It is decorated by text from the 'Book of dead'.

S

Fig.16 Sarcophagus of Shoshenq III from the 22™ Dynasty [29].

VI. SARCOPHAGUI OF THE LATE PERIOD

The late period of Egypt includes dynasties from the 26"
to the 31* over a time span from 664 to 332 BC [30]. We
have four examples of sarcophagi of the Late Period of
Egypt presented as follows:

- Fig.17 shows a sarcophagus of Psamtic-Seneb, a High
Official in the 26™ Dynasty (664-525) which is a gigt
of Walter Chrysler [31]. It has a human-shape,
manufactured from grey Schist and decorated by text
written in parallel horizontal columns. Its length is
2.184 m.

" The third example is again from the 26 Dynasty and
belongs to the General Kheperra (570-526 BC). It in
display in the Museum of Fine Arts at Boston and
shown in Fig.18 [32]. It has a human-shape and
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produced from greywacke with text in horizontal
columns around the front horizontal centerline. Its
length is 2.26 m.

Fig.18 Sarcophagus of Kheperra from the 26™ Dynasty [32].

The fourth example is a sarcophagus from the 30"
Dynasty belonging to Wennefer (380-332 BC). It is in
display in the Metropolitan Museum of Art at NY and
shown in Fig.19 [33]. It has a rectangular prism type
with lid having stadium prism and a trapezoid prism
above the stadium one. It is manufactured from
granite and has an overall length of 2.58 m.

Fig.19 Sarcophagus of Wennefer from the 30" Dynasty [33].

VII. CONCLUSION

The evolution of mechanical engineering in ancient
Egypt was investigated through the study of the
sarcophagus industry in ancient Egypt.

The manufacturing of sarcophagi in ancient Egypt
during the dynastic period from the 4™ to the 30™
Dynasties was studied.

Rectangular prism sarcophagi were designed and
manufactured since the 4™ Dynasty.

Flat 1id with dome and shoulders was designed since
the 4™ Dynasty.

The humanity missed the sarcophagus of King
Menkaure of the 4™ Dynasty which was lost in the
sea during shipping to UK.

The rectangular prism design of the sarcophagus
trough continued to appear during the 5", 12", 18",
22" and 30™ Dynasties.

The human-shaped sarcophagus started to be
designed and manufactured in the 19" Dynasty. It
continued to appear during the 21% and 26"
Dynasties.

The ancient Egyptians used limestone, granite,
schist, basalt and greywacke in manufacturing their
sarcophagi.

Even though, some of the rock are very hard, the
ancient Egyptians could carve them and produce
very difficult designs either in the rectangular prism
or the human-shaped types of sarcophagi.

Contours were so smooth and shining through very
accurate carving, dimensioning and polishing.

Most of the human-shaped sarcophagi were as if
they are produced by modern CNC machines and
not manual using primitive tools.
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