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TwO LEAD BRAZIERS FROM A ROMAN-PERIOD SHIPWRECK
OFF THE ASHQELON COAST

EHUD GALILI AND BARUCH ROSEN
(Pp. 79%-84%)

In an underwater survey off the northern coast
of Ashgelon (Fig. 1) two lead braziers (A, B;
for Brazier A, see Figs. 2, 3) were retrieved
at a distance of about 100 m from the coast,
some 10 m from one another. They probably
originated from one of several vessels dated
to the first century BCE—third century CE
that were wrecked near the coast. A lead
stock from a Roman wooden anchor (Fig. 4)
and additional metal artifacts (not illustrated)
were found nearby, and may well belong to the
same wreck.

Each brazier consists of a double-walled,
U-shaped container, from which two parallel
pipes protrude, one at each end. A third pipe
connects a spherical vessel to the body of the
brazier from above. A fire would have been
lit in the curved space within the arms of the
container, and a cooking utensil would have
been placed on its upper part. The fire could
also be used to heat water in a wooden tub or
cask (not preserved) to which the lead pipes
protruding from the brazier container were
attached.

Water circulation was induced by the heat.
The flow of hot water through the upper pipe to
the tub, and the flow of cold water through the
lower pipe into the brazier container, would have
been caused by a natural convection process
(Figs. 5, 6). To ensure that the temperature
level of the heat source would not cause the
lead container to melt, a principle similar to
that of an internal combustion engine’s cooling

system was employed. The water between
the container’s double walls would not have
exceeded 100°C, and this prevented the metal
from melting.

The spherical vessel, open at the top and
attached to the lead container by a pipe, would
have enabled control of the height of the water in
the cask, using the principle of communicating
vessels. The vessel also allowed air pockets,
which might otherwise have caused the metal
to melt, to escape from inside the upper part of
the brazier container.

It appears that these portable braziers were
used both for cooking and for heating liquids
aboard ship. The finds testify to an ability to
design complex objects from lead, as well as an
understanding of heat-transfer and insulation
processes. They also demonstrate an attempt
to develop technologies and devices that would
reduce the ever-present risk of fire on board
wooden sailing ships in the Roman period.

CAPTIONS TO ILLUSTRATIONS

Fig. 1. Location map.

Fig. 2. Brazier A.

Fig. 3. Brazier A after restoration.

Fig. 4. Lead stock of a wooden anchor from the
Roman period.

Fig. 5. Diagram showing heat induced
circulation of liquid through a brazier.

Fig. 6. Proposed reconstruction, demonstrating
the use of the Ashgelon lead brazier.



