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ARCHITECTURAL ANALYSIS OF THE FLOUR-MILL COMPOUND IN
THE RIDWAN GARDENS, ‘AKKO

AMIR FREUNDLICH
(PP. 141%-157%)

In November 2005, following the World
Baha’i Center’s decision to develop some
of the sites in the Ridwan Gardens and open
them to visitors, the Conservation Department
of the Israel Antiquities Authority was
commissioned to survey and document the
site, including the flour-mill compound (Fig. 1,
2). Three excavation seasons (2004, 2005 and
2007) were conducted on behalf of the Israel
Antiquities Authority (see Lerer, this volume)
and conservation work was carried out during
2007.

Following is a description of the remains
of the flour mills before conservation work,
their various elements and methods of
operation. Also included is an analysis of the
water-powered technology used and general
conclusions regarding the mills’ construction
phases.

The Mill Compound Prior to Conservation
The flour-mill compound is located along the
southern border of the Ridwan Gardens and
consists of five buildings (A-E; Fig. 3; Plan
1). These contained the remains of fifteen pairs
of millstones for grinding flour (M1-M15),
feeding channels and bridges (Figs. 4, 5; Plans
2, 3).

The five buildings were constructed over
fifteen feeding channels, each leading to a
paddle-wheel chamber roofed with a barrel
vault. The fifteen paddle-wheel chambers were
located on the southern facade of the buildings,
at the point where the water flowed out to the
Na‘aman marsh.

In section, the channels are similar
throughout the complex. They are the same
length as the buildings constructed over them.
The water reached the built channels through
open channels that were dug in the ground.

Today, it is difficult to detect the course of
the channels as they lie beneath the Ridwan
Gardens’ citrus orchards or the courtyard south
of the Baha’Ullah House.

Analysis of the Water-Powered Technology
During the Ottoman period, the flour-
production industry flourished throughout
the country, exploiting the water power of
various streams. Scholars recognized two main
methods for exploiting water power in this
period, which differ according to topographical
conditions, water abundance and available
resources to the mill builders: the penstock
mill (aruba)—generally used inland, in hilly
areas, where water is relatively scarce, and
the slanting chute mill (miglash)y—found in
coastal regions, where water sources are more
abundant. Nahal Na‘aman, which provides a
plentiful water supply, suited the construction
of slanting-chute mills such as those discovered
at the Ridwan Gardens in ‘Akko.

The slanting-chute mills could be operated
with relatively small differences in water levels,
but required large quantities of water to power a
pair of millstones. The water was conveyed to
the mill by a feeding channel, or via an opening
in a dam, which was built to raise the water to the
desired level. The water was routed into slanting
chutes where the channel was much narrower at
its lower end than in its upper part. The water
raced through a long, narrow rectangular nozzle-
like opening onto the paddle wheel below it.
Unlike penstock mills, which are arranged in
series, slanting-chute mills are arranged in rows.
Prominent examples are found along the Yarqon
River, e.g., at EI-Mir Mills, Abu-Rabah Mills,
El-Haddar Mills (the ‘Ten Mills”), Jerisha Mills
(the ‘Seven Mills’), and across Nahal Taninnim
(the Taninnim dam).
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The mills in Ridwan Gardens exploited a
height differential of one meter that enabled
the construction of a horizontal chute (without
a slope).

Parts of the Flour Mills (Plans 5, 6)

The following list contains typical flour-mill
elements, some of which were found at the
Ridwan Gardens’ mills. To aid identification,
the elements are numbered according to their
rendering in the figures.

1. Paddle Wheel. The paddle wheel converts
the water energy into rotational energy that is
transferred to the upper millstone to grind the
grain into flour.

2. Iron Socket (nuqta in Arabic; see Lerer, this
volume: Fig. 16). A socket enabling rotation of
the paddle wheel.

3. Pivot Pin (hurpa in Hebrew, or suss in
Arabic). A male pivot set in the iron socket (2).
4. Leverage beam.

5. Lifting Rod (ijer or ‘foot’). The rod controls
the level of the paddle wheel and the level of
the upper millstone within the grinding space.
The leverage beam (4) was connected to the
lifting rod inside the paddle-wheel chamber.
Wooden wedges (9) served to control the space
between the two grinding stones.

6. Socket in vault for the leverage beam.

7. ‘Nozzle’ supplying the water flow (at end of
each channel; Figs. 9, 10).

8. Lifting-Rod Shaft. The shaft is built as part
of the vault of the paddle-wheel chamber in
order to insert the lifting rod (5) for the leverage
beam (4).

9. Wooden Wedges or Screw in Rod. The
mechanism was designed to control the space
between the millstones and thus the quality of
grinding.

10. Paddle-Wheel Pole.

11. Metal Hoops.

12. Main Pole (galb in Arabic).

13. Rind Crossbar. A wide piece of metal
with a square perforation in its center, within
which the main pole (12) was inserted. This
element determined the height of the upper
millstone.

14. Lower Millstone.

15. Upper Millstone.

16. Millstone Eye. An opening for pouring the
grain.

17. Wooden Bearing (hanjare, ‘throat’). This
element blocked the hole in the lower millstone
and prevented the grain from falling down to
the paddle wheel.

18. Grain Container.

19. Shoe ‘Spring’-Cord (‘dancer’). A wooden
stick used to control the grain flow.

20. Flour receptacle.

21. Water Channel (Fig. 11).

22. Stone Slabs covering the channel.

23. Opening for controlling the water channel.
24. Control Dam at water level (see Plan 5).
25. Sluice Opening (facade of mill building).
26. Water Level. Estimated level at sluice outlet.
27. Controlled Water Level in channel.
Estimated level behind control dam (24).

Building Stages of the Flour-Mill Compound
(see Plans 2, 3)

Analysis of the mills’ various elements,
particularly on the southern side, revealed
several construction phases (Fig. 12):

Phase 1: The earliest part of the complex was
constrocted (Buildings A, C, E), consisting of
seven mills.

Phase 2: Building C was expanded, and M9
was constructed to the west of M7-8.

Phase 3: Building D was erected with two
milling units; the main channel was widened
and another was added to its west. In this phase,
ten milling units were in use.

Phase 4: Buildings D and E were joined
together; M12 was constructed between the
structures. At this stage, the complex contained
eleven mills.

Phase 5: Building B was constructed. In this
phase, there were probably fifteen mills in
operation at the same time.

Phase 6: The mill compound gradually
deteriorated. In the 1920s, the buildings were
demolished in order to divert the sluices and
dry up the Na‘aman marsh.
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CAPTIONS TO ILLUSTRATIONS

Fig. 1. Historical illustration of the water
channels, courtesy of the Kiryat Bialik Archives.
Fig. 2. Historical illustration of the water
channel and the Baha’Ullah House, courtesy of
the Kiryat Bialik Archives.

Fig. 3. The site.

Plan 1. The flour mills: on top—estimated
original condition; on bottom—existing
condition, showing the southern facade and a
longitudinal section.

Fig. 4. The flour-mill compound, looking
northwest.

Fig. 5. Buildings C and D, looking northeast.
Plan 2. Level of water channels: existing
condition (1.8 m asl).

Plan 3. Level of milling areas: existing
condition (3.3 m asl).

Fig. 6. Building B, looking east.

Fig. 7. Building B and roofing vaults, looking
east.

Plan 4. Typical cross-section of Building C:
existing condition (bottom) and estimated
original condition (top).

Fig. 8. Edge of channel leading to Building C
and the bridge above it (to right—the western
facade of Building B), looking north.

Plan 5. Section along typical mill elements at
Ridwan Gardens.

Plan 6. Cross-section of typical mill elements at
Ridwan Gardens.

Fig. 9. Paddle-wheel ‘nozzle’.

Fig. 10. ‘Nozzle’.

Fig. 11. Horizontal channel.

Fig. 12. Construction phases of the mill
buildings and feeding channels.
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