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Heavy, doughnut-shaped, loom weights made of refractory clay are often found in

excavations of Roman and Late Roman settlements in North Piedmont. Unfortunately, they

are not found in situ with a weaving loom. We have interpreted them as having been
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specifically designed for use on a warp weighted loom with a lower mobile beam which is

weighed down by a few heavy loom weights. This weaving loom might have been a local

model which appeared before the Medieval double beam weaving loom. Our experiment

consists of reproducing the weaving loom and weaving a simple tabby weave made from

wool commonly used in the area during the Roman Period.

Introductions

The giant, heavy, loom weights (See Figure 1) which form the
focus of this study were found in 2013 during the excavation of
a Roman farmstead site of the Imperial Era (excavation by
Soprintendenza Archeologia Belle Arti e Paesaggio per le
Province di Biella Novara Verbano Cusio Ossola e Vercelli,
Italy). The settlement is situated in Fara Novarese, north of
Piedmont (Italy). Coincidently, an inscription associated with a
textile merchant was found in the same town and was recently
restored. Although the archeological settlement is still under
study and data is being processed, the material has been
partially documented. Information has not yet been released
on the logistics of the discovery of the loom weights, but we do
know that they all originate from unit 126. Unfortunately,
these layers of the Roman site were abandoned, destroyed
and later covered over and used for agricultural activity.
Nonetheless, remains of courtyards, rooms and spaces, a
porch with pillars and cobblestone floors, as well as brick
fragments were all discovered. Ongoing studies on the
artifacts suggest that the settlement site was occupied

between the second to fourth centuries AD. The settlement is situated near an Imperial Era
burial site, which was constructed over the remains of a road, as is evidenced by remains of
chariot wheel marks. Surveys undertaken prior to the excavation of the settlement indicate a
late Iron Age/1st century BCE terminus post quem (Spagnolo Garzoli and Gabutti, 2015;
Spagnolo Garzoli and Gambari, 2004).  Other ceramic pieces, including fragments recognized
as loom weights owing to their shape, color, material and weight, were found at the site. This
study will however solely focus on the undamaged loom weights which belong with certainty
to one layer, stratigraphic unit 126, of which there are no other stratigraphic details.

The heavy doughnut-shaped loom weights, made from refractory ceramic, are found
exclusively in north Piedmont and in the northern parts of the nearby region of Lombardy.
The loom weights originate from Roman settlements and can be recognized by a doughnut-
shape with rounded borders and a central hole. The shape is also occasionally slightly
biconical. The most important characteristics are the objects’ weight which revolves around
1500 g, and their refractory ceramic, similar in both color and composition to the bricks

The advantages
of conducting this
experiment include the
possibility of modifying
the warp, using threads
of different
thicknesses, adding or
removing warp
threads, changing the
weight by adding
additional loom
weights by using
sprang weaving
techniques, and finally
of being able to
preserve the wrapped
warp threads from
wear.



produced in the Roman furnaces. The loom weights have been recovered either whole or in
fragments, sometimes as part of a set of multiple types containing at most five or six pieces,
or sometimes singly. In this area of Piedmont, no other type of loom weight dating from the
Roman period has been found and consequently these giant loom weights with diameters
over 150mm are the only evidence for weaving activity (Garanzini, 2015).

Loom Weights in Piedmont

The warp-weighted loom and doughnut-shaped clay loom weights already existed from the
Pre-Roman age in Piedmont. The loom weights were commonly doughnut-shaped but were
much smaller than giant type studied here, and were made mostly of raw, not refined clay.
Loom weights of an uneven conical shape are also found made partially from refined clay.
However, pyramid loom weights from the Roman age are completely absent from Northern
Piedmont, even though they are prevalent in every other Roman settlement in Italy, from the
North to the South, from Aquileia to Sicily, and even beyond the Alps. They are of regular,
standard shapes and are engraved and decorated. Pyramid loom weights are interesting and
fascinating for their engravings and imprinted motifs, often referable to the commercial, the
textile production and trade relation because they point to the commercial, production,
workshop and trade relations maintained between specific productions of fabrics and
patterns (Antolini and Marengo 2012, pp.149–168). Numerous sets of pyramid loom weights
can be found throughout the Italian territory, with extensive case studies (Bergamini, 2009;
Valentino 1997; Gleba, 2012; Basso, Busana and Bonato, 2016; for a recent case of a Roman
warp-weighted loom from Piedmont see Quercia, 2019). In North Piedmont, only a few
specimens of doughnut-shaped clay loom weights from the Roman period have been
preserved, and they are often in a fragmentary condition because of the soil acidity levels and
no loom weights are preserved in complete sets. In fact, only heavy doughnut-shaped loom
weights were discovered within settlements. With no other indication of weaving practices in
the area, it is reasonable to assume that objects of this shape, material and weight served no
other purpose other than to weigh down a warp-weighted loom. While other similar
specimens found in Veneto that date from the Bronze Age were interpreted as support bases
(Panella, 1998, pp.371–376), this cannot be applied to the present case study. With a thickness
of 6 cm and a central hole of a 3 cm diameter, the Fara Novarese specimens would not work
as support bases. Moreover, it cannot be unexplained why support bases made from
refractory ceramic, of a specific shape and consistent weight, would be used as opposed to
stone bases to support the amphorae and pottery wheel (Garanzini, 2015, p.678). Therefore,
in excluding the hypothesis of use as support bases, the artifacts are interpreted as heavy
loom weights.

There is evidence for textile activity in the region prior to the Roman period (Garanzini, 2015,
p.678). The region is indeed noted for its sheep as well as traces of transhumance. No sheep
remains are preserved due to the soil acidity. However, sheep breeds from Gaul and Pollentia



(Pollenzo, Cuneo), and nigra wool sheep, have all been recognized in north-western Italy. It is
known that mixed breeds also existed in order to obtain higher quality wool. Analyses of wool
fibers revealed that multiple types of wool were progressively used. Longer fibers, and
occasionally raw but more uniform wool, were used to obtain finer yarn. This data reflects the
manufacturing of different types of garments and the intensive selective breeding of sheep
(Columella, 1941, 7.2; Rottoli, 2005; Bonetto, 2012; Gleba, 2012). The Lanarii, Pectinarii
(carders and other wool processing) and Quactiliarii (felt makers) guilds were known during
the Roman period in the Transpadana and Cisalpina areas.Fullonicae, places where fulling
was done, also existed. The names of workers for the various stages of production are also
recorded. Many of the names of the wool garments produced are known, such as pilei (felted
hats), impilia (felted shoes) and the palla gallica or Caracalla (the long, amaranth coat)
(Martuscelli, 2003, pp.27–44). Here, it is worth mentioning the discovery of a Roman
inscription, found in the territory of the church of Fara, which mentions a negotiator
vestiarius cisalpinus et transalpinus, in other words a merchant who traded goods across long
distances in the Alps (civitas Helvetiorum, Aventicum, Switzerland). This merchant presumably
traded local textile products, amongst which were most certainly wool products. The
inscription has been restored and is currently under study by Mennella (2000; 2003). Evidence
points to the existence of wool and textile product guilds, and to the clustering of wool
production and wool merchants in Northern Italy, particularly in Altino, Milan, and Modena
(Mutina). In the Gallia Cisalpina, medium to low quality wool products, alongside unfinished
pieces such as the yarn, dominated the market throughout the Imperial Age up until the
fourth century AD. In Northern Italy, the ‘Lanarii’ and the ‘Negotiatores Sagarii’ (from Saga,
military wool cape) were the most recurring wool guilds, whereas Milan was the largest
‘emporium’ closest to the Fara Novarese area. Such guilds were composed of a blend of
artisans and merchants, wholesalers and smaller producers. These groups all faced business
risks and therefore chose to unite in the spirit of cooperation and commercial competition
(Liu, 2012, pp.131–134; Larsson Lovén, 2012, pp.116). In fact, the presence of a vendor from
the Vestiarii guild in Fara Novarese is significant because it highlights the importance of trade
and local wool production under various forms. In support of an existing textile economy
focused on wool, there is a complete lack of evidence, inscription or iconography, regarding
the processing of plant fibers, rare are the traces of mineralized fabrics and no fragments of
fabrics were preserved due to the corrosive soil. No analyses of the pollens in the area have
been conducted to determine the presence of flax or hemp cultivation during the Roman era.
Despite the limited data, it is presumed that throughout the entire Piedmont area, sheep
breeding and production of average quality yarn and wool fabrics took place. At certain sites,
the wool production was perhaps organized however no conclusions can be reached owing
the limited information available. It is more correct to discuss domestic production, or
production closely related to a small rural economy, in small independent family
craftsmanship units where a production surplus of wool and fabrics was possibly traded
across the Alps (Busana, Cottica and Basso, 2012, pp.421-425; Gostenčnik, 2012; 2014).



Generally, studies give more importance to the warp-weighted loom and the loom weights
together, than to the loom weights’ different shapes and to the connections existing between
local morphologies and the type of fibers woven. The lack of the study of weights’ different
shapes is due to the fact that the loom weights’ sole function is to weigh down the warp-
weighted loom, and therefore it is important to assure the right tension of the yarn based on
the weight. The loom weights were designed to complement the warp-weighted loom and to
produce a specific result. Other factors also affect the tool’s usage, such as the dimensions of
the fabric, the thickness of the yarn, the weaving technique, native and external traditions,
and the weaver’s experience (Mårtensson, Nosch and Andersson Strand, 2009, pp.394-396).
Therefore, since classifying loom weights is based on different types of observations, work
has been challenging and inconsistent. Furthermore, since only a few systematic studies have
been published, it is difficult to create database of shapes with a standard nomenclature
(Becks, 1928; Friend, 1998; Boertien, 2009). What are missing are a comparative study and a
geographical study of the loom weight remains from the various archaeological sites.

Despite the lack of published data, the concentration of heavy doughnut-shaped loom
weights in a specific area of Piedmont suggests the existence of a specific textile technology:
one that used a warp-weighted loom, weighed down by doughnut loom weights, even though
there is still no trace of this type of loom or of the fabrics produced with it. Hence, the
question remains of what technology was employed for this kind of warp-weighted loom with
giant doughnut loom weights. Published literature, however, focuses principally on loom
weight sets of standard shape, small or light doughnut-shaped loom weights, pyramid loom
weights, and disc-shaped loom weights, which were all applied to the warp-weighted loom
with the usual anchoring system to the warp threads. Only one example of a warp-weighted
loom utilizing heavy loom weights is mentioned in a study focusing on the giant loom weights
from Sardinia, especially those dating after the Late Iron Age (Melis, 2014, pp.94–112). This
study proposes a warp-weighted loom with a mobile lower beam which is weighted down by
two heavy loom weights attached to a rope. In this case the warp threads are not attached
directly to the loom weights, but to a secondary beam. A reconstructive illustration included
in the study by Alfaro Guiner (1984) of a loom from Sardinia depict a type of warp-weighted
loom used for making sprang in the Iberian Peninsula (See Figure 2, Guiner, 1984, p.108). The
author suggested that a warp weighted loom with a mobile lower beam would have produced
certain local types of interlaced textiles.

Nonetheless, Guiner (1984) claims that a weaving loom of this type could have also been used
to weave a simple fabric, as is suggested by studies on Viking textile art and on certain
artifacts where the fabric appears as a kind of interlaced weave (Guiner, 1984, p.109, note
with bibliography). Even in this case, the artefacts date between the Late Iron Age and the
Middle Ages. Another example of a warp-weighted loom with loom weights not directly
attached to the warp threads comes from a study on the cape of Orkney (UK) (See Figure 3).
For the reconstruction of this loom were inserted in a beam which was then attached to



another beam, around which warp threads could be wrapped. The experiment highlighted
that this type of loom prevents the warp threads from wearing down and allows for the usage
of thin threads. It also allows for variation of the loom weights during the weaving process
according to the weaver’s needs. This is achieved by simply adding or removing loom weights
during the process. It causes no damage and adds versatility (Wood, 2003, pp.171–175). It is
on the basis of these studies that the double beam weaving loom with heavy doughnut-
shaped loom weights from Fara Novarese was reconstructed. The weaving loom was
reconstructed with the lower beam weighted down by loom weights, which were replicated
based on general observations made on the type of artifact widespread in the Piedmont area,
whose presence has been reported in multiple rural Roman settlements. (Garanzini, 2015,
p.678; information on the cataloguing of the loom weights in the Soprintendenza deposits
given by F.Garanzini).

Reconstruction of the Loom Weights

The loom weights from the Roman settlements in Northern Piedmont are either doughnut-
shaped and flat or discoid in shape. It is also noticeable that they are flatter on the side on
which they were rested on the work surface during their manufacture process. Sand residues
suggest that the loom weights were left to dry on a sandy surface. Such a technique is still
employed today in the creation of handmade terracotta. Its use has been evidenced in
Tuscany for example, where kilns employing 11th century operational systems are still in use
(Ricci, 2009; 2018). Other studies and experiments, however, demonstrate that various
modeling and shaping techniques for the doughnut-shaped loom weights were employed in
accordance with local and cultural traditions (Mårtensson et al., 2007, pp.3-17; Boertien, 2009,
p.35; Boertien, 2012; Boertien, 2016; Karavidović and Sekelj Ivanćan, 2016; 2018, pp.1-4).

Three doughnut-shaped loom weights weighing 1 577 g, 1 310 g and 1 125 g respectively, and
amounting to an overall weight of 4.012 g, were created. The artefacts’ refractory clay
contains a type of grog characterized by clasts of various sizes (Garanzini, 2015), and is very
similar to that used for building materials, such as bricks, found in the same archaeological
context. In order to match the original clay as closely as possible, a refractory paste of which
85% consists of terracotta-colored clay without grog (acquired in loaves) and 15% consists of
grog. The latter was made specifically for the experiment and consists of crushed handcrafted
brick, recovered from the scraps of a nineteenth-century house renovation site. The brick was
reduced by hammering to clasts of 5 mm in diameter or less. Filtered beige sand, of which the
grains are finer than 1 mm was also added to the mix. Since refractory ceramic tends to lose
on average 10 to 14% of its volume when it dries, an additional 10% of raw mix was added to
the original weight for the creation of the replicas (Mannoni, 1994; Cuomo di Caprio, 2007;
Levi, 2010).

Based on macroscopic observations, the loom weights appear to have been modelled using
multiple techniques, and with the aid of tools such as a potter’s wheel, a stick, and a mold. In



the case of the second technique, a colombino, or a 6 cm thick and 40 to 50 cm long clay roll
(See Figure 4) is arranged in the shape of a doughnut and pressed in a concave mold similar
to that of a bowl, but of which the diameter is greater to that of the loom weight itself (See
Figure 5). The rest of the process is then undertaken on a wooden desk and the loom weight
is modeled on its sides into a biconical shape. In the case of the first technique, a ball of clay,
created by tapping the clay with the palm of the hands, was placed on the wheel. The central
hole was created by using a stick, of about 2 cm in diameter. Vertical pressure and rotational
movements are used to widen the hole and the final refinements are rendered with the
fingers.

It is uncertain that the original loom weights had been fired in kiln. The coloring is
homogeneous even though there are slight traces of blackening, that could result from drying
near a fire place, or from the soil acidity. Sections indicate that the clay appears like a brick
and it is clear that any present abrasions or cracks were caused by wear due to use while
weaving. In this experiment, air drying was selected, because it is adaptable with the
characteristics observed on the originals.

For the purpose of this research, the three loom weights will be referred to as LW1, LW2 and
LW3. However, it is important to note that the following loom weight catalogues describe the
original loom weights from Fara Novarese.

LW1 Loom Weight Fara Novarese catalogue (See Figure 1, on right)

Discoid shaped fictile specimen, with a doughnut-shaped outline and flat base. The central
hole has vertical walls and an abrasion on one side. The ceramic body: hard and orange in
color, includes minerals characterized by sharp edges and grog. There is an engraved symbol
in the shape of 3/4 circle with a central dot. Diameter 15,1 cm; hole diameter 2,4 cm;
thickness 5,8 cm; weight 1.577 g.

Reproduction of LW1

As well as being the heaviest of the three loom weights, it differs from the others because of
its shape. The type of refractory ceramic employed nevertheless remains identical to that of
the other two specimens.

For this loom weight, with a dry weight of 1.577 g, a wet mixture of 1.735 g was produced
consisting of 1.475 g (85%) of raw clay and 260 g (15%) of grog. The mixture obtained was
shaped and wedged to remove air bubbles. It was then formed into a spherical shape on the
basis of the original proportions, and adding an additional 0.5 cm. The paste was then
transferred onto the potter’s wheel to refine the shape. The hole was made using the thumb
to create a flared and rounded shape. Finally, the doughnut-shaped loom weight was
removed from the wheel, and the surface was manually smoothed in order to render a more
regular shape. The symbol was reproduced manually, using the finger nail for the circle, and a



small stick for the central dot. The symbols engraved on doughnut-shaped loom weights vary,
with most common being Xs, crosses, circles and crossed lines. The latter are thought to be
indicators on the type of weave to be woven, or of the decorative motif.  Therefore, it is
probable that these symbols indicated where the loom weight had to be placed on the
weaving loom to create a certain decorative motif. Thus, it can be deduced that the weavers
either produced the loom weights, or instructed the figuli (ceramic artisans) on which symbols
to engrave on the loom weights. (The ongoing debate on the subject is very heated,
summarized in Antolini & Marengo 2012, previously cited). Simple engraved symbols, like that
on LW1 can be found on even the basic doughnut loom weights dating from the Iron Age,
perhaps to indicate a set of loom weights or to distinguish the placement on the warp-
weighted loom (Boertien, 2012). It can be assumed that the heaviest loom weights were
placed in specific positions, such as the selvedge position, to be able to regulate the weaving
process (Mårtensson, Nosch and Anderson Strand, 2009; Boertien, 2012, 10–21; Grömer,
2016, 111). The circular symbol on LW1 appears to have been engraved on fresh clay, and
potentially served to indicate that this was the heaviest of the three in the set. In this
experiment, the loom weight was placed on the weaving loom without taking into
consideration this engraved symbol. Once completed, loom weight LW1 was left to dry for
approximately thirty days, in the shade, and placed flat on top of a wooden surface and
covered with cotton fabric on which small amounts of sand were spread. The cotton fabric
was chosen because it facilitated ventilation but protected the loom weight from sudden
changes in temperature and possible shattering.

LW2 Loom Weight Fara Novarese catalogue (See Figure 1, on left)

Discoid shaped fictile specimen, with an irregular, biconic shaped outline and flat base. The
central hole has vertical walls, and a slightly flared upper border, with an abrasion on one
side. The ceramic body: hard and orange in color, including minerals characterized by sharp
edges and grog. Diameter 16.3 cm; hole diameter 5 cm; thickness 5.2 cm; weight 1.310 g.

LW2 Reproduction

LW2 is the second heaviest of the three discussed loom weights in. It differs from LW1 in its
slightly biconical shape on both sides. This means that the cross section thickness of the
outline has sharp edges, and is less rounded than the classic doughnut-shaped loom weight.
Nevertheless, the material, size, diameter and thickness are almost identical. The loom weight
was made of a raw mixture weighing 10% more than the original 1.310 g, thus 1.441 g. Of the
1.441 g, 1.225 g (85%) consisted of clay and 216 g (15%) consisted of grog. A 6 cm thick
cylinder was modelled by manually wedging the clay to remove all trapped air. A 6 cm thick
cylinder was modeled by wedging and pressed inside an 18 cm diameter bowl shaped mold.
The work process was completed on the desk, by rotating the doughnut loom weight on
either side, thus obtaining the biconic outline. Throughout this process, it was observed that
the central hole of the loom weight developed with an uneven surface as opposed to the hole



created with the stick on the wheel, as with LW1. However, the result of the external outline is
rather successful, as it reflects the smooth and angular characteristics of the original loom
weight’s outline (See Figure 7). It cannot be ruled out that molds were used to shape the
doughnut loom weights. In this experiment, the mold was successful for this purpose. During
the modeling process, a 1 cm margin was added to the measurements to allow for the loss of
10% volume once dry. No engraved symbols appear on LW2 and thus the replica’s surface
was undecorated. The loom weight was then left to dry for thirty days on a wooden surface,
covered with white cotton fabric and lightly sprinkled with filtered sand.

Drying Process of LW1 and LW2

Only once the loom weights were dry was it possible to review how much of the original
volume had been lost, and to confirm whether the 10% loss was an accurate estimate. In the
end, the volume of the two loom weights was reduced by 14%. LW1 weighed 1.346 g once
dry, as opposed to 1.577 g, losing 231 g and approximately 1 cm in size. LW2 weighed 1.123 g
once dry, instead of 1.310 g, losing 187 g and also approximately 1 cm in size. Therefore, the
sizes and dimensions came to be almost equal to the original, though the reproductions were
lighter in weight.  From the required overall weight of 4.012 g, the joint weight of LW1 and
LW2 was subtracted, resulting in 1.543 g. This was determined to be roughly the weight
necessary for LW3, meaning that the raw refractory ceramic mixture had to weigh 14% more.
Thus, 216 g was added to the 1.543 g mix, resulting in a loom weight weighing a total of 1.759
g, prior to drying.

LW3 Loom Weight Fara Novarese catalogue (See Figure 1, on the middle)

Discoid shaped fictile specimen, with an irregular biconic outline and flat base. The central
hole has vertical walls, and a slightly flared upper border, with an abrasion on one side. The
ceramic body: hard and orange in color, includes minerals characterized by sharp edges and
grog. Diameter 15,4 cm; hole diameter 2,8 cm; thickness 5 cm; weight 1.125 g.

LW3 Reproduction

LW3 is the lightest doughnut-shaped loom weight of the three discussed pieces. It has a
slightly irregular biconal shape, and a smaller central hole than that of LW2: 2.8 cm as
opposed to the latter’s 5 cm. It also has rounder edges than LW2. The color is of a lighter
orange shade, presenting a slight yellow-orange tinge all across the surface, which could in
fact be a thinner layer of clay spread on the loom weight, prior to firing. It appears to have
been immersed in a more liquid clay, to refine and smoothen the surface before firing.
However, this kind of thin clay veil remains significantly abraded and therefore could also be
a consequence of usage, light exposure, soil oxidation or a firing characteristic. To recreate
the loom weight LW3, a potter’s wheel was used, starting from a ball of refractory clay,
calculated as in previous experiments with 85% clay and 15% grog, and using the same



ingredients. The modeling was achieved by rotating the wheel whilst attempting to press
down with the fingers, and thus flattening the sides and rendering the irregular biconic
outline. In order to perforate the loom weight, the same 2 cm stick was used to exert
pressure vertically, during the rotation procedure, whilst simultaneously tilting slightly to
widen the central hole. Compared to the modeling process of LW2, the pottery wheel allows
for the creation of loom weights with equal and even outlines, even though the execution and
result was less successful than when using the bowl mold (See Figure 8). It is believed that,
most likely, both a mold and a wheel were used to complete the modeling and shaping of the
loom weight. The drying method remains the same to that of the previous experiments.

Reconstruction of the Weaving Loom

The second phase of the project concerned the reconstruction of the weaving loom. The
reconstruction was done by using manual tools similar to those used during the Roman
period. The wood, also similar to that originally used, was gathered from a small forest on a
hill. Because the type of wood had to be resistant, flexible and easy to work with, ash, beech
and hornbeam were selected.

To begin with, the quadrangular bases were created (See Figure 9). They measure 30 cm
sideways and consisted of four panels of seasoned pine. Pine was the only material
purchased for the reconstruction due to its dry and resistant qualities and because it further
ensures the final stability of the weaving loom. The quadrangular panels were glued together,
two by two, and manually perforated centrally to insert the vertical poles. Two vertical poles
of 165 cm in length (See Figure 15) were worked with a small planer blade to obtain a clean,
smooth and aesthetically pleasing surface. The two poles were then perforated on both sides
using an awl, gouge, and wood gimlet, at regular and symmetrical distances. These holes
were used to accommodate the wooden pins which support the beams of the weaving loom.
After this, the vertical poles placed within the hole were anchored to the bases with metal
fasteners and decorative nails. These elements were both present in the Roman period in
wooden buildings and building constructions in general. A small connecting beam between
the two vertical supports connects the bases and allows the weaving loom to be adjusted,
controlling the front position and the alignment of the entire structure. The 80 x 6 cm
connecting beam was made from seasoned wood that was perforated and connected to the
bases with hand-carved wooden pins (See Figure 9). Two beams, measuring 140 cm and 125
cm were cut and planed to support the warp and loom weights. The wood chosen for the
beams is especially suitable for the tension and movement of a weaving loom, due to its
elastic characteristics. An additional beam of 125 cm long was made using the same
technique and was placed on the back of the weaving loom on the opposite side of the lower
beam. The lower beam and the back beam were tied tightly on the poles with a plant fiber
rope (See Figure 11). All the pins used in the reconstruction of the weaving loom were hand
carved, with some featuring decorative carvings. They were made to measure with the



placement hole and serve to support the beams (See Figure 10). The two middle pins were
forked, in order to carry out the standard back and forth motion of the heddles.

Function of the Weaving Loom

This weaving loom consists of a combination of two types of weaving looms: the warp-
weighted type and the double beam type. Two of the three reconstructed giant loom weights,
LW1 (1,346 g) and LW3 (1,543 g), were not attached to the warp threads, but were rather used
to weigh down the lower beam on which the warp is wrapped.

These loom weights are hung on the sides of the beam, weighing down the warp without
stressing or damaging the threads (See Figure 12). Finally, the third weight, LW2 (1,123 g) is
placed at the center of the rear beam, to stabilize the area and prevent ​​tension and vibration
(See Figure 12, on the center). The warping process happens by winding the threads around
the beams. On the back of the weaving loom, the threads cross the horizontal cord, as is done
in typical warp preparation techniques for the double beam loom. This is done to take
advantage of the length of the wrapped warp, and to obtain a longer fabric. When the warp is
made, the lower beam with the loom weights is located above the holding pins. In this way,
the threads do not move and are not too tight, and all the warping takes place with the beam
in this stop position. Once this phase is completed, the beam is moved under the pins it
weighs down the warp, putting it in the correct tension for the weaving process (See Figure
11). The weaving process proceeds from top to bottom, starting the work without selvedge
(See Figure 13). The selvedge is made by plaiting the final fringes once the work is finished
and removed from the weaving loom. In case the work has to be interrupted, the beam must
be adjusted to the stop position. While no side selvages were made during this experiment,
creating a fabric with decorative selvages is planned for future experiments. Regardless, in
Roman tabby weaves, such as tunics, the sides of the fabric were reinforced by applying the
cords or braiding the fringes, after having completed the weaving process (Pertegato, 2019,
pp.4-8).

Reflections on the Experiment

The limitations of the weaving loom reconstructed for this experiment (See Figure 15) relate
to the difficulty experienced in adjusting the shed of the warp to the passage of the weft
thread. It is however still possible to manage this by better adjusting the heddles. With future
research, it will be possible to test the feasibility of creating more complex patterns with
multiple heddles. The advantages of conducting this experiment include the possibility of
modifying the warp, using threads of different thicknesses, adding or removing warp threads,
changing the weight by adding additional loom weights by using sprang weaving techniques,
and finally of being able to preserve the wrapped warp threads from wear. It is important to
note that LW1, LW2 and LW3 are exact copies of the original artefacts in terms of shape, but
differ in terms of weight. In the case of the LW1 replica, the weight is equal to that of the



original LW2 artefact; in the case of the LW2 replica, the weight is equal to that of the original
LW3 artefact; and in the case of the LW3 replica, the weight is the same as the original LW1
artefact. Nonetheless, the total weight of the three loom weight replicas does not differ from
that of the original three specimens.

Conclusion

Research inspiring this weaving experimentation includes in particular two types of weaving
loom. The first is of the sprang technique, in which two loom weights were placed on the
lower beam (See Figure 2). The second type is the weaving loom of experiment of the Orkney
Hood hooded cloak, where the loom weights weighed down the warp indirectly (See Figure 3).
Guiner (1984, Fig. 2) describes the sprang weaving technique as using certain heavy loom
weights and textiles discovered in Spain, and compares these findings to the loom for sprang,
on which two loom weights were applied, which are however dated to 800 AD, found in the
Oseberg ship burial in Norway. The same type of loom is also proposed for the Iron Age giant
loom weights found in Sardinia (Melis, 2014). Also relevant to this study is an interesting
experiment, conducted in Marle at the Musée des Temps Barbares (Nice, 2009) on
Merovingian weaving looms from Goudelancourt, France. The loom employed in this
experiment was modelled on the Oseberg loom. The looms employed in this experiment
were modeled on the Oseberg loom and on the drawdown loom in the Carolingian Utrecht
Psalter.

The Roman double beam weaving loom is represented in the low relief of the Transitorio
Forum and in the fresco of the Aurelii Hypogeum in Rome (See Figure 14) (Bisconti, 2011;
Broudy, 1993, figs. 3.12, 3.13). The quadrangular bases thus represented inspired the bases
of the weaving loom reconstructed for this research. As no traces of pole digs caused by the
resting of the weaving looms were found in the Fara Novarese excavations, it is therefore
believed that the weaving loom rested on the floor. In the experiment of the Orkney Hood
hooded cloak, mentioned previously, the fabric for the Orkney Hood was reproduced with a
weaving loom with warping applied on an additional mobile beam, weighed down by a lower
beam with loom weights inserted through their central hole (Wood, 2003, pp.171–175). The
weaving loom reconstructed (See Figure 15) for the purpose of this research is inspired by the
two systems, incorporating the technology of the fixed double beam weaving loom with the
mobile technology of the warp-weighted loom, which are two technologies and systems
known during the Roman period and present within the Italian territory. Without excluding
local alternatives, dictated by previous and persistent traditions, it can be stated that a variety
of textile products existed during the Roman period. The circulation of finished and raw
products, "traveling" technologies and weaving techniques were also due to the relocation of
weavers, freedmen or slaves, all coming from different textile cultures. Nonetheless, local
Roman culture also maintained an antecedent identity. Warp-weighted looms with pyramidal
loom weights were not adopted in the Novarese and northern Piedmont areas but the
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doughnut-shaped loom weights of the Bronze Age persisted. In the absence of a perfectly
preserved and functioning Roman weaving loom, one must build previous experiments and
studies, but also propose alternative innovations. Ultimately, perhaps this experiment and
research will lead the way for other types of interpretations of the Roman weaving loom.
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FIG 1. THE THREE LOOM WEIGHTS FROM FARA NOVARESE (PHOTO FROM CATALOGING OF © ️SOPRINTENDENZA

ARCHEOLOGIA, BELLE ARTI E PAESAGGIO PER LE PROVINCE DI BIELLA, NOVARA, VERBANO-CUSIO-OSSOLA E

VERCELLI)
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FIG 2. SPRANG WEAVING LOOM, TWO HEAVY LOOM WEIGHTS ARE ATTACHED TO THE LOWER BEAM WITH A ROPE.

COPYRIGHTS BY ALFARO GINER 1984, FIG. 88
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FIG 3. HOOD ORKNEY'S WEAVING LOOM, EXPERIMENT BY JACQUI WOOD. COPYRIGHTS BY JACQUI WOOD
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FIG 4. ROLL OF DOUGH, COLOMBINO, MADE ACCORDING TO THE ANCIENT TECHNIQUE STILL IN USE IN TUSCANY IN

THE TERRACOTTA LABORATORIES. PHOTO BY L. ARIIS
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FIG 5. MOLD FOR MODELING THE LOOM WEIGHT, USING A BOWL-TYPE CONTAINER. PHOTO BY L. ARIIS
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FIG 6. ENGRAVING ON LW1, USING A FINGER NAIL, ENGRAVING SIMILAR TO SYMBOLS USED IN ROMAN TERRACOTTA

AND BRICKS MANUFACTURING. PHOTO BY L. ARIIS

FIG 7. LW2, RESTING ON SAND, FOR DRYING, TO EXPLAIN THE SAND RESIDUE FOUND ON THE BOTTOM OF THE

ORIGINAL LOOM WEIGHTS. PHOTO BY L. ARIIS
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FIG 8. LW3 COMPLETELY DRY AFTER THIRTY DAYS, STORED IN A PLACE SHELTERED FROM AIR DRAFTS, TO AVOID

SHATTERING. PHOTO BY L. ARIIS
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FIG 9. FIXING OF THE POLES WITH METAL FASTENERS, NAILS WITH DECORATED HEADS AND GOLDEN COLORED L-

SHAPED, SIMILAR TO BRONZE IN MATERIAL, AS WAS USED IN ROMAN FURNITURE DECORATIONS. PHOTO BY L. ARIIS
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FIG 10. PINS CARVED IN THE FORM OF ANIMALS: THIS HELPS TO RECOGNIZE WHERE THEY SHOULD BE PLACED ON

THE VERTICAL POLES. PHOTO BY L. ARIIS
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FIG 11. VIEW FROM ABOVE OF THE TWO LOWER BEAMS, FRONT AND BACK OF THE WEAVING LOOM, SUPPORT PINS,

AND UPPER BEAM. UPPER AND LOWER BEAMS SO AS TO BE MANAGEABLE, EASY TO PUT ON AND REMOVE, EVEN

DURING WEAVING. PHOTO BY L. ARIIS
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FIG 12. POSITIONING OF LOOM WEIGHTS. LW2 AND LW3 ARE HOOKED ON THE FRONTAL BEAM, LW1 IS LOCATED AT

THE CENTER OF THE REAR BEAM, TO BALANCE AND STABILIZE THE STRUCTURE OF THE WEAVING LOOM DURING

WEAVING. PHOTO BY L. ARIIS
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FIG 13. DETAIL OF THE TABBY WEAVE, THE WEFT THREAD IS INSERTED THROUGH THE STICK ON WHICH IT IS

WRAPPED. THE THREADS ARE PUT IN PLACE WITH A COMB. PHOTO BY L. ARIIS
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FIG 14. DETAIL OF THE FRESCOES OF THE AURELII HYPOGEUM, WITH THE DOUBLE BEAM WEAVING LOOM RESTING

ON QUADRANGULAR BASES. COPYRIGHTS BY CUMBO 2015, FIG. 8
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FIG 15. THE WEAVING LOOM WITH THE WARP AND PART OF THE FABRIC, STILL IN PROCESS OF COMPLETION. THE

WOOL WAS CARDED AND SPUN BY HAND, AND DYED WITH NATURAL DYES KNOWN IN THE ROMAN PERIOD:

TURMERIC FOR YELLOW, INDIGO FOR BLUE, OLIVE GREEN FROM LABIACEOUS PLANTS, LIGHT RED FROM BERRY

ROOTS. PHOTO BY L. ARIIS
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