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Fig. 23. Reconstruction of the lever-and-screw press in Oil Press A.

many sites throughout the Mediterranean.
Some of these vessels probably contained
wine, but others undoubtedly contained oil (see
Kingsley 1994-1995; Frankel 1997:84, n. 72).
It is of great significance for the history of both
ancient regional agriculture and Mediterranean
trade that all three oil presses were no longer in
use in the Mamluk period.

The Oil Presses

Oil Press C. This press clearly served in both
the Roman and Byzantine periods, but we
cannot determine exactly what the press was
like in either. We suggest, tentatively, that in the
Roman period it was a lever-and-weights press,
which would explain why there was room for
more than one weight in the weight pit, but in
the Byzantine period, it was a lever-and-screw
press (Fig. 23), which could explain why we
found only one weight. It is very probable
that during the Roman period, the beam was
anchored differently from the way it was

anchored in the final stage, but there is no hint
as to what method was used.

Oil Presses A and B. These presses, both dating
to the Byzantine period, were almost identical,
and the way they functioned is completely
clear. They were lever-and-screw presses in
which the beam was anchored in perforated
piers or niches. Oil collection was lateral, with
one collecting vat, and the force applied was
that of a Din‘ila screw weight.

We will now attempt to compare the Din‘ila
presses to other presses from the region
(Table 4).

TECHNOLOGY AND HISTORY OF OIL PRODUCTION

The oil presses nearest Kh. Din‘ila that have
been excavated are two twin presses from H.
Zabadi and H. Karkara (Frankel 1992:40-49),
and a single press from H. ‘Ovesh (Avshalom-
Gorni 2000). The oil press from H. Zabadi
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Table 4. Oil Presses

Oil Beam | Space Min. Press Bed | Volume Volume | Weight Width of =~ Mechanical
Press | Length | between | Diam.of @ D (m)® of Ist Vat | of2nd | of Screw | Channel | Advantage
(m) Piers Channel (liter) Vat Weight in Screw
(cm)’ or Bore (liter) (kg)™ Weight

in Piers (cm)”

(Cm)u
A 55 11 1.30 410 - 1400 22 1:4
B 50 10 0.96 350 - 850+ 23 1:4
C 10 70 15 1.40 141 570 - - 1:2.5
No.4 | - 57 13 - - - - -
No. 10 - - - - - 600 - -
No. 11 - - - - - 1700 21 -

 Maximum diameter of beam.
iMaximum diameter of rod to which beam is anchored.

il Internal diameter of circular groove—maximum diameter of frails.

v Based on specific gravity of 2.5.
¥ Maximum diameter of screw.

B

Fig. 24. Schematic illustration of (A) perforated piers and (B) slotted piers.

is from the Roman period, while those from
the latter two sites are from the Byzantine
period. Many oil presses were also excavated
at Umm el-‘Amed in southern Lebanon, two
of which were published in detail—one from
the Hellenistic period (Dunand and Duru
1957:80-81, No. 35, Figs. 16; 19) and the other
from the Byzantine period (Dunand and Duru
1962:97-98, P1. XLV). The discussion below is
organized according to the various components
in an attempt to reconstruct the technological
development of the oil press in this region over
time.

Technological Elements

Piers. At Kh. Din‘ila, the beam was anchored in
perforated piers in all three presses, as well as
the fourth, unexcavated press (see Plan 1: No.
4), and oil collection was lateral. We call this
type a Mavo Modi‘im press (Porat, Frankel and
Getzov 2012). Those with perforated piers (Fig.
24:A) and central collection we have called the
Ka‘akul press.

In the presses at H. Zabadi, H. Karkara and
H. Ovesh, as well as in the Byzantine press
at Umm el-‘Amed, the beam was anchored
in slotted piers (Fig. 24:B); we have called
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this type of press a Zabadi press (Frankel
1999:77-82). At Umm el-‘Amed, the beam of
the Hellenistic press was anchored in a slotted
niche. Slotted piers, found in large numbers in
the western Galilee and Southern Lebanon, can
be regarded as the typical Phoenician device
for anchoring the beam. They apparently
developed from the slotted niche (Frankel
1999:77-82). As opposed to slotted piers,
which are not found in the southern parts of the
country at all, perforated piers are found both in
the north and the south (Frankel 1999:82, Map
13). This unusual distribution pattern is difficult
to explain. It is possible that the large gap mid-
country (Samaria) is more apparent than real
and is the result of lack of information.

In North Africa, perforated piers were used
with  lever-and-weights presses (Frankel
1999:94-95), but in Israel, they seem to be
associated only with screw weights. At Kh. el-
Quseir, the change from slotted to perforated
piers is clearly evident (Frankel 1992:49-58;
1999:82). The type of perforated piers that
occur at Kh. Din‘ila, in which one pier has a
round hole and the other an angular groove,
is common in the immediate vicinity (Frankel
1999:82, Map 13:T4234). As we have already
pointed out, however, the presses at H.
Karkara, which are lever-and-screw presses,
have slotted, and not perforated, piers. At H.
Zabadi, each press has two beam weights, but
those at H. Karkara each have one beam weight
and one screw weight. This would suggest
that originally, the presses at H. Karkara were
lever-and-weights presses and only later were
they converted to lever-and-screw presses,
which would explain the piers being slotted.
Yet, the Byzantine presses at Umm el-‘Amed
and the press from H. ‘Ovesh have the same
arrangement: one screw weight and one beam
weight, showing that this arrangement was
not unique to H. Karkara, but was common in
the region. Therefore, we must conclude that
there were two parallel developments, one in
which lever-and-screw presses continued using
the previous method of slotted piers, e.g., the
presses at H. Karkara and Umm el-‘Amed, and

the other, in which lever-and-screw presses
used the new method, that of perforated piers,
for example, the presses at Kh. Din‘ila and Kh.
el-Quseir.

Collecting Vats. One characteristic that
distinguishes Oil Presses A and B at Kh.
Din‘ila from Oil Press C is that in the former,
there is only one collecting vat while in the
latter, there are two, one slightly larger than
the other. At H. Zabadi, H. Karkara, H. ‘Ovesh
and the Byzantine press at Umm el-‘Amed,
the presses also have two adjacent vats each.
At H. Zabadi and H. Karkara, the two vats are
of similar size, while at H. ‘Ovesh, as in Oil
Press C at Kh. Din‘ila, one vat is slightly larger
than the other. In all cases, however, the two
vats clearly served to separate the oil from the
lees, the floating oil flowing to the second vat.
In the case of presses with one collecting vat,
oil separation was probably carried out in other
vats and installations (e.g., Oil Press A at Kh.
Din‘ila). It is noteworthy that as is the case at
Byzantine Oil Presses A and B at Kh. Din‘ila,
all the Hellenistic presses at Umm el-‘Amed
have only one collecting vat (Durand and
Duru 1962: Nos. 32, 35, 51, 65). The evidence
suggests, therefore, that in this case as well,
two technological traditions existed side by
side. During the Roman period, the inhabitants
of Kh. Din‘ila followed one tradition and in
the Byzantine period, the other. Results from
future excavations will no doubt help to clarify
the picture.

Screw Weights (Fig. 25). One last subject we
must touch upon is the type of screw weight
used at Kh. Din‘ila and how it functioned.
Our knowledge as to how the lever-and-screw
press functioned is based on the fact that pre-
industrial presses of this type were still active
until very recently and we have several detailed
descriptions of the procedures used (e.g., Paton
and Myres 1898; Drachman 1932: Appendix 1,
pp. 122—-124, Figs. 15, 40, 41; Frankel 2010).
The screw weights from Kh. Din‘ila are all
of one type, which we have chosen to call
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Fig. 25. Schematic illustration of screw weight types.

the Din‘ila weight (Fig. 25:F). This weight
is cylindrical in shape, as are nearly all the
screw weights of the Levant, as opposed to
those of many other regions (e.g., the Aegean
and Anatolia), where they are rectangular. The
Din‘ila weight has a round socket in the center
of an open dovetail mortise that cuts across the
whole upper surface of the weight. Two dovetail
tenons were introduced from opposite ends of
the mortise, to hold the bottom end of the long
screw. Thus, the screw was connected to the
weight, rotating in the socket while turning the
screw in a nut (a board with a female thread)
attached above the free end of the beam, first
lowering the beam and then raising the weight
into the air.

Several types of screw weights were in
use in Israel in antiquity, characterized by
a remarkable degree of regional diversity
(Frankel 1999:111-118). We will discuss here
only those types connected to the Din‘ila
weight. However, to complete the picture, we
include the two other main types, the Samaria
weight (Fig. 25:E), found mainly in the central

regions of the country, and the Luvim weight
(Fig. 25:A), found on and around Mount
Carmel and in the Sharon coastal plain.

The Din‘ila weight is one of a group of screw
weights found in Upper Galilee, Lebanon and
Syria, all based on dovetail mortises, that almost
certainly developed with influences of the one
on the other within these regions. Three of the
weights lack sockets. The Bet Ha-‘Emeq weight
(Fig. 25:B) has a central dovetail mortise, the
Mi‘ilya weight (Fig. 25:C) has an open dovetail
mortise that cuts across half of its upper surface
and the mortise of the Midrasa weight (Fig.
25:D) cuts across its entire upper surface. In
presses equipped with these weights, the screw
was fixed to the weight; it was the nut above the
beam that was turned. It is probable that after
the weight was raised off the ground, the nut
was fixed in position and then the screw was
turned together with the weight. It is of interest
that the Mishna mentions a seat attached to the
press beam (Kelim 20.3). Two other weights
that are clearly related to the Din‘ila weight are
the Kasfa and Sarepta weights (Fig. 25:G, H).
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Fig. 26. Distribution map of Din‘ila-type and Bet Ha-‘Emeq-type weights.

These have central sockets, similarly to the
Din‘ila weight, but instead of having an open
dovetail mortise, as in the Di‘nila weight, they
have a closed dovetail mortise. The difference
between the two is that in the Sarepta weight,
the socket and mortises are in a rectangular
depression, which is lacking in the Kasfa weight.
The Din‘ila weight almost certainly developed
from either the Mi‘ilya or the Midrasa weight,
while the Kasfa and Sarepta weights almost
surely developed from the Din‘ila weight. It
is of interest that Hero of Alexandria describes
a screw weight that appears to be identical to
the Din‘ila weight, showing that the type was
known to him, thus providing us with a terminus
ante quem for its appearance (Hero Mechanica
III, 15; Drachman 1963:117, 121-122; Frankel
1993:110). There has been controversy as to
when Hero lived, but Neugebauer (1938) writes
that Hero mentioned an astronomical eclipse
that took place in 62 CE, which shows that he
was active in the first century CE.

A comparison of the distribution patterns of
the Din‘ila and the Bet Ha-‘Emeq weights is
also of interest (Fig. 26). Both weights occur in

the same region, Upper Galilee, but the Bet Ha-
‘Emeq weight is found mainly in the valleys
to the west and south of this region while the
Din‘ila weight is known mainly in the more
remote mountain regions, such as the area of
Kh. Din‘ila (Frankel 1999:113, Map 20; 116,
Map 22). The reason for this is, apparently,
that when the lever-and-screw press was first
introduced into the region, the more primitive
Bet Ha-‘Emeq weight prevailed. At this initial
stage, the new technology only penetrated into
the more easily accessible peripheral regions.
By the time the technique reached the mountain
areas, the more sophisticated Din‘ila weight
had developed. Therefore, the Din‘ila weight
is that which occurs in these areas (for further
discussion of screw weights see Frankel 1993;
1997; 1999:111-121; 2012).

As opposed to the Samaria screw weight,
which was the most common screw weight
throughout the Mediterranean and was almost
certainly introduced to the Levant from afar,
probably Italy, the Din‘ila weight and other
Phoenician weights almost certainly developed
in the region. Screw weights with fixed screws,
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Fig. 27. The lintel with the carved cross (Plan 1, No.13).

such as the Bet Ha-‘Emeq, Mi‘ilya, Luvim
and Midrasa weights, are known only in the
Southern Levant. Apparently, the concept of
a lever-and-screw press reached Phoenicia
from afar, without the details, which led to
its independent development in this region
(Frankel 2012:117-126).

Historical Conclusion

As we remarked at the outset, Kh. Din‘ila
is very close to the border delineated in the
Baraitha di-Tehumin (‘Baraita of the Borders’).
Nevertheless, the ceramics and sarcophagus

found at the site point to a close cultural affinity
to the Phoenician coastal area. Indeed, the oil
presses share similar traits, e.g., oil collection is
lateral and not central, the screw presses are of
the lever-and-screw type and not direct-pressure
screw presses and lastly, the screw weight is a
Din‘ila type, found only in the Phoenician areas
(Frankel 1999:113, Map 20).

A lintel with a cross, documented south of the
site (see Plan 1: No. 13; Fig. 27), suggests that
in the Byzantine period, the inhabitants of Kh.
Din‘ila were Christians.

NOTES

! Today, a road that skirts the spur to the east, north
and west leads to a car park to the west of the site.
The car park is the starting point of a footpath that
leads north to the National Parks Nahal Sarakh and
Nahal Bezet.

2In the Survey of Western Palestine (Conder
and Kitchener 1881:176), the site appears as Kh.
Inaileh (Sheet III, Md) and is described, “Traces
of ruins; some large stones”. In the Record Files
of the Mandatory Department of Antiquities (Israel
Department of Antiquities and Museums 1976:3),
the site appears as Kh. Din‘ila (Kh. Nu‘eila) and is
described, “Ruins of buildings, foundations, presses,
cisterns”. Both the site name and the description
are the same in the Schedule of Monuments and
Historical Sites of the State of Israel (Reshumot
1964:1354). On the 1942 British Mandate map

(scale 1:20,000), the site does not appear, but the
field name of the area around the site appears as
Dan‘ila. When the Israeli authorities copied the map,
the field names were omitted. For a long time, the
site did not appear on maps of the Survey of Israel;
recently the site has again been added (e.g., a map
printed in 1994, scale 1:50,000).

> The survey was headed by Rafael Frankel. The
chief participants were Yigal Tepper, Nimrod
Getzov, Shlomo Grotkirk and Shmuel Baer.

4 Wall 65 in Oil Press A, constructed in order to
convert the oil press into a cistern, was removed by
the restorers. The smaller round vat and the weights
pit of Oil Press C were filled and can no longer be
seen.

5 The coins, identified at the time by Danny Syon,
were subsequently lost.
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® The 1984 excavations were conducted on behalf
of the Israel Department of Antiquities and the 1986
excavations, on behalf of the University of Haifa,
both directed by Rafael Frankel with assistance
from Nimrod Getzov (surveyor) and Uri Kahana.
Participants included students of the University of
Haifa and youth groups from the Akhziv Field School
with their instructors, Yehuda Gelb, Y. Federken. A.
Naveh, E. Hartuv, L. Lerner, A. Ben-Dor, A. Nisim,

R. Yisraeli, Y. Bley and M. Deksler. The Ma‘ale
Yosef Regional Council offered much assistance.
The pottery was restored by Yosef Averbuch and
Leea Porat and drawn by Hagit Tahan.

7 While excavating Oil Press A, parts of the press
bed were raised and Mamluk pottery was found
under them. This led us, after the first season of
excavations, to date Oil Press A to the Mamluk
period (Frankel 1985:113).
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