European
Riveted Maille

Hauberk, Germany, 15th Century, Eyewitness Anthologies

Introduction
The maille that I am trying to recreate is a hybrid of all the maille you see on the next page
with the largest inspiration from the German
Hauberk shown below and the A2 shirt from
the Wallace Collection. What I am recreating
are fully flattened rings with wedge rivets. The
only detail that is missing the “watershed” effect on the overlap. The pitched shape is made
during the rivet peening process. These period
examples are all made of wrought iron and are
of a similar gauge and diameter to what I am
making. With these sizes, a full hauberk would
contain around 30,000 rings and weigh around
30 pounds.

Hauberk, Germany, 13th Century, Churburg

Maille
Examples

A2 Maille shirt, 15th century, Wallace
Collection, London

Hauberk, Germany, 15th century, Cleveland Museum of Art

Maille Shirt, European, 15th century,
Royal Armories, Leeds

Maille Shirt, European, 15th century,
Victoria & Albert Museum, London

Hauberk, European, 15th century,
Oregon Shakespeare Festival

Maille
Tools

(left) Mailmaker. Treue, 1965.
(right) Riveted ring. Verdal Nord Trondelag, 15th/16th c.
Maille maker woodcut. Weigel, Christopher.
“Standebunch” late 17th century

The wire drawer, from the Hausbuch der
Mendelschen Zwolfbruder Stiftung, 1435-6

Maille maker woodcut. From Jost Amman’s Stande
und Handwerker, c. 1590.

Wire
Selection
Picking the right wire is essential to the final product.
There are two things to
consider, gauge and material. There are only four
materials that I have found
documentation for and they
are;
Iron (wrought iron)
Steel (low carbon)
Brass (latten)
Bronze
Mostly the Iron and Steel
were for the field with the
Brass or Bronze for trim,
but examples have been
found for all Brass or
Bronze pieces.
The choice of gauge is dependant on the diameter of
the ring. I am using 18
gauge steel wire with 16
gauge for the rivets.
Galvanized wire or other
coated wire should never
be used because they give
off toxic fumes during the
annealing process.

Winding Coils

To make rings, the wire is
wound on a mandrel. A
hand powered mandrel is
shown to the right with
multiple rod diameters. I
am using a 5/16” rod for
the 18 gauge wire.
Insert the wire into the start
hole in the mandrel. Using
one hand for tension, crank
the wire around the mandrel to make long coils.

Cutting Coils

There is much debate over
the method of overlapping
the rings for riveted maille.
One way is to cut the rings
down one side, like making
rings for butted maille, and
manually forcing the overlap into each ring. I prefer
cutting the overlap strait
from the coil. This makes
this step take longer since
each ring must be cut individually, but then the overlap step can be skipped.
The cutting tool has a gap
cut into it so that it can
skip over the first row of
wire and cut the second.
Therefore cutting rings
with an overlap. The length
of the overlap is very important. It should not be
more then three times the
size of the base of the rivets.

Annealing
Rings
Before the rings can be
processed further they
must be softened or annealed. The rings are
threaded onto a wire and
heated to a red glow. I use
a MAPP torch for this step.
It burns hotter than Propane, which makes for a
much faster processing
time. The rings must be
cooled down slowly in order to soften them.

Flattening
Rings
Now that the rings are soft
they can be flattened. I use
a piston flattener which
flattens the entire ring and
the overlap. If you wanted
to only flatten the overlap,
another tool must be used.
The piston tool keeps the
hammer strike even and
perpendicular to the ring.
One heavy strike works
best for keeping the ring
from slipping and destroying the overlap.

Cleaning Rings

During the annealing process the rings become scaly
and dull. At this point
cleaning them is very easy,
as opposed to later after the
weaving when the cleaning
is very difficult. I use
Muriatic Acid, which is
used to clean concrete. A
bath of about 5 minutes
seems to work well. The
acid is neutralized with
baking soda and the rings
washed off and dried thoroughly. From there the
rings are put into a tumbler
with gravel for about 8
hours to polish them back
up.

Piercing Rings

The piercing of the rings is
the most important step
and uses most complicated
tool. A triangular piercing
bit and swage cut a hole
into the ring for the rivet.
The hole is shaped like the
rivet and only just breaks
the surface of the front on
the ring. The rivet itself
will finish the piercing during the setting step.
If the pieced hole breaks
through either side of the
ring, then it is useless and
will not set correctly.

Flattening &
Cutting Rivets
Before rivets can be set
they must be made. The
wire should be one gauge
step thicker than the ring. It
is flatten with a hammer to
about twice the size of the
flattened rings wire. This
wire is then cut with snips
into triangles. Once again
the rivet triangles should
be the same angle as the
piercing tool cutting bit.

Setting Rivets

The rivet is carefully
placed into the slot in the
rings and balanced there.
The fit should be relatively
stable since the piercing bit
and the rivets are the same
angle. The ring is then
placed into the setting
tongs with the rivet over
the hole. The rivet is then
pushed through the ring,
cutting itself into place, to
be left sticking out the
front and ready to be
peened.

Peening Rivets

The rivet head is then
placed on the divot in the
setting tool and held tight.
The tool is placed on an
anvil and struck to peen the
rivet, and remaining pieced
metal from the ring, into
the rivet head.

Weaving Maille
European weaves are
most always 4 in 1
with the rivet heads
pointed outward. Not
every ring need be set
in the weave, which is
much slower and more
difficult. I set around
half of the rings individually and weave
what are known as
packets. Packets are
made by setting one
open ring with 4 preriveted rings. These
packets are then linked
together into lines.
Then the lines are
weaved together into
what you see here. The
process allows for multiply people to work on
one item and also minimize the amount of
rings set strait into the
large weave.
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Maker’s Marks

Maker’s marks can be
found on a few period
pieces, but are rare. The are
used much like designer
tags on modern clothing.
They tell you who made
the item and where it is
from. These marks can be
cast or stamped rings
weaved into the item or
marks stamped directly on
the rings, much like plate
armor maker’s marks.

A2 Maker’s mark, European, 15 century, Wallace Collection, London

Maker’s Mark, German, 15th Century

