
Appendix 2

Leather
All hides and skins must be prepared for the chosen process by which they are 
to be converted into leather, usually, after an initial washing, by soaking in a 
series of lime liquors of increasing strength which facilitates the removal of hair 
and brings the pelts into a receptive condition for the treatment that follows. 
Leather is made from the corium, the middle layer of the three of which animal 
skin is composed. Removal of hair and epidermis (the outer layer) discloses the 
natural upper surface of the corium, the compact “grain” of which forms the 
natural surface of leather - that which can be coloured and polished. But in 
chamoising, this grain surface is removed by “frising” (scraping) in order that 
oil may freely enter the pelt from both sides and thus permeate the whole 
substance of the corium, the third and lowest layer (the adipose tissue or “flesh” 
having been removed during the preparatory work); thus the corium is isolated.

Waterer, Leather and the Warrior

Vegetable tanned leather

A process of treating hides with aqueous infusions of tannin from parts of plants, particularly 
oak bark. It produces leather varying from pale cream to dark reddish-brown. Normally 
carried out in steeping pits full of solution, this was a slow process, some sole leathers taking 
upwards of 18 months.1 

Buff leather

Buff leather is a type of oil-tanned cattle hide. Conjecturally, the name derives from the first 
use of this technique on European buffalo hide, and thus it is suggested that the leather is 
responsible for the name of the colour, not the other way around.2  Buff leather was utilised in 
a number of military applications, mainly shoes; boots; baldrics; gloves and buff-coats. 

Double buff

The hides were prepared by successive washing and soaking in lime solution to remove all 
traces of flesh and hair. Once clean, the hide was scraped (frised) to remove the outer or grain 
layer, exposing the middle layer, the corium. It is for this reason that the buff leather so 
evident to the drooling masses at the recent tour by the Graz Armoury bore an uncanny 
resemblance in texture to modern “split” hide or suede. An oxidisable oil (usually cod but can 
also be seal or whale if Greenpeace isn’t looking) was worked into the hide, often with bare 
feet in a large tub and the hide was then placed in a warm, dry rack for the oxidisation to take 
place. This process was repeated up to four times,3 if the intended use was military. The 
leather was then shrunk by immersion in a hot washing soda solution.4 This manner of 
preparation of leather has been in use for several millennia and is referred to in Homer’s Illiad.

The resulting leather is tough, flexible, and off-white in colour. Buff leather may be dyed by 
introducing a dyestuff to the final stages of the oil oxidisation process, or by applying a 
pigment dye to the outer surface after the component parts of the item are stitched together. 
The roughened surface of buff leather quickly picks up dust and dirt. The 17th century military 
cleaned their buff leather by rubbing the surface with yellow ochre in a similar manner to the 
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way pipe clay was used on white leather in the 19th and early 20th century.5 To see the 
differences in colour induced by aging and ochre, readers are invited to compare the difference 
between the colour of the buff coat (dating from 1650) and the waist-belt (a modern 
replacement) in Plate V of Treasures of the Tower of London.6

Single buff

A similar process to double buff, the oxidisation step is done only once or twice, followed by 
immersion in a saltpetre solution, which preserves the semi-tanned leather by salting. The 
resulting leather is slightly stiffer and lighter in colour than double buff, and has a strong 
tendency to corrode metal in contact with it. It can often be identified by a strong smell of 
match-cord.

Mineral Tannage

Tawed Leather

Tawing is a form of mineral tannage, using aluminium salts to produce a very soft, white 
leather used in gloves, shoes, points, laces and bookbindings. The technique was known in 
Ancient Egypt and Rome, Pliny stating that Egyptian alum was esteemed by the Romans for 
its quality.7 While known to the Romans, it seems likely that the technique was introduced to 
Britain from Spain in the ninth century.

Alum leathers are made by soaking the skins in a strong solution of two parts alum and one 
part common salt. The resulting leather is bright white, very stretchy but not water-resistant. A 
modified process was used for shoe and glove leathers, where egg yolk and flour were added 
to the alum and salt mixture. The use of egg yolk improves the water resistance by also 
introducing a form of oil tannage into the process. One bushel of white flour and fifty yolks 
were needed to tan an hundred skins.  Milk or olive oil was sometimes added.  Finally the 
skins were “staked” or drawn, flesh down, in both directions over a semicircular metal stake.8 

This process rendered the hides softer and whiter still and gave them a perfectly smooth grain. 

Morocco

Morocco leather is a form of alum tanned leather, dyed before tawing with “kermes”, a red 
dye extracted for the bodies of the female beetle Coccus iliciu, related closely to cochineal. 
The alum efficiently provides the mordant for the dye as well as tanning the leather. Levant 
leather is similar, using the same tanning/dyeing process, but has a larger grain.

Roo

From the ordinance of 17 March 1327,9 it seems that the best leather for making the laces and 
straps for armour was that of the roe deer, or “Roo”. It also appears that there was a thriving 
industry in dressing sheepskin to resemble “roo”, which “…would not last for two days if it 
was wetted”.
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Dyes

Most everyday things were dyed black and then waxed or stuffed with tallow; other objects, 
according to their kinds, would be stained brown or ornamented with paintings or coloured 
dyes, sometimes with the addition of gold.10

Colours

Different tanning processes give different coloured leathers, for example alum tawed leather is 
stark, pasty white, buff leather is fairly obviously cream to buff, cordovan is red and vegetable 
tanned leather can be varied from light tan to harsh orange by adding different types of bark to 
the tanning liquor.

A quick and superficial survey of the works of Vermeer, Rembrandt, Breugel and a wide 
selection of contemporary lesser artists, reveal the most common colours of shoes, book 
covers and other leather objects were brown, black and simply undyed leather. 

Extant leather finds are a poor indicator of the original colour as the tannin in the leather reacts 
with iron or other substances in the ground. We therefore have to look to written and pictorial 
sources to get a realistic idea. Alexis of Piemount, writing in 1558, gave recipes for two 
different blues, six greens and red.11 One of the greens may be turned black with the addition 
of iron to the dye bath.12 Gioanventura Rosetti, a guild master of a dyers’ guild in Italy gave 
recipes for “sap green” and bright blue.13  Both Alexis and Gioanventura rely mainly on 
berries for colour, with indigo providing most, but not all the blues. Evelyn, writing in 1641,14 

talks about the production of sawdust from brazilwood and logwood for dyes. Brazilwood 
gives a dull or brick red. Waterer asserts that kermes was replaced early in the sixteenth 
century by cochineal, a similar, but much more powerful dyestuff brought back to Spain from 
Mexico.15 While Harrison (1577) makes no mention of walnut used for dyes, he remarks: 
“Also the alder, whose bark is not unprofitable to dye black withal…”16 Britannica (1761) 
draws a distinction between colouring and dyeing. Recipes are provided “To colour black 
leather the German way”, “To colour leather a fair red”, “…a curious French yellow”, “To 
make white leather blue” and “To colour Spanish leather”. Colours appear to be mineral or 
vegetable based, dyes are oil based.

Techniques

It is important to note that almost all leather dyeing was done a whole hide at a time, involving 
complete immersion or multiple coats and in sone cases, additional tanning of the skin. The 
result of the Cordwainer purchasing hides dyed in the skin manifests itself in seventeenth 
century paintings where undyed edges of the leather are clearly visible.17 

- 65 -



Pigments

In addition to the normal gouache and oil paints and ochres, gypsum was used to whiten hides 
attached to wooden panels, possibly as a surface preparation prior to painting.

…take some gypsum burned in the fashion of lime and grind it carefully on a 
stone with  water. Then put it in an earthenware pot, add some hide glue soaked 
[in water], and place it on the fire until the glue melts. [Stir] and spread it over 
the hide thinly with a brush. When it is dry, spread a little on more thickly; if 
necessary, spread on a third coat. When this is completely dry, take the grass 
called shave-grass, … With it rub the white [surface] until it is completely 
smooth and bright.

Theophilus, Book I, Chapter 19.

A few leather bottles still show the remains of arms painted on them. Britannica suggests the 
use of egg white as a glue for gilding over a brown-red dye.

Thread

Linen or linen/hemp blends appear to have been exclusively used in this period, usually 
supplied as a single thread and were plied to the desired size. Both S and Z twists are 
appropriate, with about 15-20 twists per inch for shoemaking. The thread was drawn through 
bees’ wax (which left it white) or a wax/pitch/rosin mix known as shoemaker’s black wax 
(which made it a streaky black) before use.

Stitching

Three basic types of stitching are used in seventeenth century leatherwork, these being butt-
stitching (go on, laugh), tunnel stitching and grain/flesh stitching. Holes for the stitching were 
normally made with an awl rather than forcing a needle through the leather. Stitches could be 
made with one or two threads. The major difference is in the tension on the leather – by 
pulling with two needles, you get tighter stitches (theoretically) and can keep the tension more 
even.

Single thread

Double Running stitch

Straight stitches passing through two or more thicknesses of leather, usually done with a single 
needle making a running stitch twice.

Tunnel-stitching

This stitch is a variation of butt stitching, done on 
a single piece of leather. It was often used to 
strengthen of a cut edge of an upper or around 
eyelet holes or to provide a ‘bead’ around the top 
of high boots to give more shape.18
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Backstitch

The backstitch tends to be used for seams when a significant amount of elasticity is needed, 
such as with seams on the bias. The stitch is done similarly to a running stitch, but each stitch 
backtracks when it comes back up through the fabric, resulting in a looping thread track. On 
one side of the leather, the thread appears in a series of overlapping lines; on the other, it 
appears to be a running stitch.

Not generally used on footwear, although it is sometimes used for decoration or strap 
reinforcement 

Glover’s Stitch

For stitching heavy leather gloves, a glover’s 
stitch was used. Glover’s stitch is based on of a 
regular running stitch. Start the same way as a 
running stitch, after making one stitch, run the 
needle and thread back through your original 
hole (you have now backtracked creating a stitch on both sides), you then go through the 
second hole, creating a second, longer stitch on top of your original stitch. Continue in this 
way ending up with a seam that alternates double stitches on either side of the project. A small 
whipstitch was used on lighter leathers.

Whip stitch

Similar to the overcasting stitch in basic sewing. This is a 
fast simple stitch.

Chainstitch

Commonly used to decorate a seam, but also done in 
parallel lines to cover an area, chain stitch is one of 
the oldest of the decorative stitches. Bring the needle 
up through the leather and hold the thread with the 
left thumb. Insert the needle back into the first hole. 
Take the needle through the leather bringing the point 
of the needle out through the second hole. With the 
thread wrapped under the needle point pull the needle 
through the leather.
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Double thread

Butt-stitching

The two pieces of leather to be joined are held 
firmly with their cut edges together. A curved awl is 
passed through the surface of the first piece of 
leather, emerging through the cut edge and going 
into the cut edge of the second, emerging through its 
top surface. At no point do the stitches pass 
completely through the leather, so the stitches are 
visible on one side of the leather only. Butt stitching 
was commonly used to assemble the component 
parts of shoe uppers.

Saddle-stitch 

Also known as Saddler’s Stitch or Shoemaker’s 
Stitch. Straight stitches passing through two or more 
thicknesses of leather, usually done with a needle on 
each end of the thread and pushed through from 
opposite sides before being pulled tight. This type of 
stitching was used to attach the upper to the rand or 
welt and the rand or welt to the sole.

Glues

Barley paste

When working with vegetable tanned leathers, a paste made from barley flour in water was 
used traditionally for toe puffs, counters and heel lifts, holding them in place until sewn or 
pegged in place. It was also used to prolong the drying time of sammed19 leather, hardening 
the leather surface and sealing it off from moisture. 

It was also good for gluing thin skived edges, and was indispensable for making women's 
textile covered leather shoes from the 17-19th centuries. 

Frequently, it was the only recourse for badly tanned leather; it consolidates the fibres enough 
that a seam can be stitched, making bad leather workable, but still resulting in a low-quality 
product. 
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Cheese glue

Glue made from soft cheese was recommended by Theophilus for affixing leather to wooden 
panels. He notes that when dry, the surfaces cannot be separated with moisture or heat 
(implying that there were glues that could).

Soft cheese is cut into small pieces and washed with hot water in a mortar until 
the water runs clear. 

Thin the cheese by hand and put it into cold water until it becomes hard. Then it 
should be rubbed into very small pieces on a wooden board with another piece 
of wood, and put back into the mortar and pounded carefully with a pestle and 
water mixed with quicklime should be added until it becomes as thick as lees.

Theophilus, Book I, Chapter 17.

Hide glue

Included here, not because of its use on leather so much as it is made from leather and used in 
the gypsum recipe given above. Hide and broken pieces of stag horn are put in a pot half full 
of water and heated on a fire without boiling until one third of the water has evaporated. Test it 
by dipping in your fingers and if they stick together the glue is good; if not go on cooking until 
they do. Pour this glue into a clean vessel, fill the pot again with water and cook as before. Do 
this four times.20

While Theophilus gives this recipe in 1122, it is worth noting that hide glue wasn’t commonly 
used on furniture in England until at least 1745.

Tools

Needles

Hog’s bristles were often used instead of needles when stitching, particularly stitches with 
curved holes, or only passing through one side of the leather. The short black bristles were 
quite stiff, and the long (up to 12”) yellow bristles were extremely flexible for pulling the 
thread through curved holes. It is not known when they became common, but they were at 
least in use by the 14th century and were mentioned in a Cordwainer’s will in the fifteenth 
century.21 These bristles are unavailable commercially at the moment. Steel shoemakers 
needles are referred to in the 15th century. In the Treatise of Fishing with an Angle, first 
written in England between 1406 and 1420 and included as part of the Boke of St. Albans, it 
discusses making fishhooks from needles:

“for small fish, you must make your hooks in this manner, of the smallest 
square needles of steel that you can find… And you must make greater hooks in 
the same way out of larger needles, such as embroiderers’ or tailors’ or 
shoemakers’ needles, or spear points; and of shoemakers’ awls, especially, the 
best hooks are made for great fish.”
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Awls

Awls are used to make the holes for stitching. They work by forcing apart the grain, rather 
than cutting it, which will weaken the leather. Two different types of awl were used during the 
seventeenth century, the most common type having a straight blade with a diamond cross-
section. According to Grew and de Neergaard, diamond blade awls were available at least 
from the start of the twelfth century and appear to have been popular right up to the present 
time. Those found at the Lloyd’s Bank excavation are somewhat corroded, and consist of 
2.25” and 3.5” long wooden handles, and 1.75” long blades. Curved awls, called “closing 
awls” were used in conjunction with a curved wooden block to make the holes for butt 
stitching.22

Knives

Three main knife types were used, the half-moon knife, the shoe knife and the paring knife. 

Half-moon

Used to “click” or cut out the leather, and to skive the edges. Used 
by pushing the curved blade through the leather, or rocking 
backwards and forwards in heavier leather. The middle of the blade 
cuts straight lines, while the points allow sharp curves to be cut.

Shoe Knife

A squarish ended blade, not dissimilar to a modern carpenter’s knife, kept very sharp. Mainly 
used for trimming welts, soles and heels to shape. The blade required some flexibility, so it 
could be used on soles without touching the upper.

Paring knife

Used for small curves, slots and trimming 
away excess leather, particularly in places 
where the half-moon knife would be difficult 
to handle or manage. Not unlike a modern 
paring knife found in many kitchens.
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Modern Alternatives

Leathers

Chrome and Zirconium tanned leather

Chrome tanning, the other main mineral form of tanning was introduced in 1884. The use of 
zirconium salts was experimented with in the early 1940s but has yet to be used in any serious 
quantity. Chrome tanned leather is a greenish to bluish grey colour unobtainable by any then 
known dyeing technique and is difficult to work. It needs to be soaked with alcohol rather than 
water to mould, and should be avoided at all costs. 

Carving leather

A vegetable tanned leather, carving leather has the upper surface hardened by the application 
of a heated roller or plate. This type of leather takes stamping, embossing and incising well, 
although sometimes is too hard to mould properly. The most commonly available vegetable 
tanned leather from suppliers in Sydney.

Kangaroo

A fine, incredibly strong leather similar in structure to deer skin. Kangaroo is normally chrome 
tanned, cut into thongs and dyed. Unsealed thong is available from a couple of suppliers and is 
probably closer to seventeenth century use than the glossy sealed types. Use, in Australia at 
least, is similar to that given for roo, above. You have to love a country where you can shoot, 
eat or wear what other countries consider to be your national animal.

Other leathers

Pig, goat and garment leathers are normally chrome tanned, unless you do it yourself. Pig and 
goat usually have the hair on and are therefore generally unsuitable for re-enactment use. 
Occasionally dyed pig or goatskin can be found; garment leathers are also available dyed in 
suitable colours.

Fur coats from garage sales are a good source of fur for trim on posh clothing and warm items 
like muffs. Chamois from the automotive departments in chain stores are an easy way to get 
thin buff-tanned leather.
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Dyes

Water-based

Home made black

This dye works on vegetable tanned leathers only. The iron in solution reacts with the tannin in 
the leather to form ferric tannate.

Take a small jar; fill it with white vinegar and toss in an unsoaped pad of steel wool. Let it sit 
for about a week, give it a good shake and it is ready for use. As the fluid level starts to drop, 
pour in more vinegar — eventually the steel wool will completely dissolve and you will have 
to start again. 

This dye also works on tannin-rich timbers such as oak and cedar. In this case, apply the 
solution by rubbing in with fine steel wool. The colour will vary from light grey to black, 
depending on how much you rub. The dye is relatively lightfast but will come off on clothes 
and skin with prolonged contact.

For other colours, experiment with berries. Most of the 16th and 17th century recipes involve 
seeping berries in water, then soaking and drying the hide three or four times. The final rinse 
was sometimes in lye or red wine to fix the colour. Berry-based dyes are not particularly 
colourfast.

Commercial water-based dyes

Commercial water-based dyes are cheap, relatively easy to use and easier to clean up when 
you knock them over on the carpet.23 They also run something shocking and will dye your 
stocks or stockings, and in wet weather, your feet. A heavy dressing with bees wax only delays 
the inevitable. Face it, seeing the pigments and carriers are modern, water-based dyes are no 
more authentic than modern oil based ones.

Oil or spirit based

Usually the same pigments or stains as water-based dyes, spirit-based dyes cost twice as much, 
penetrate the leather twice as well, last three times longer and never, ever, ever come off the 
carpet.  They tend to result in brighter colours, but can make the leather harder or slightly 
brittle by stripping out some of the oil from the skin. They are less likely to bleed or run. The 
best go under the brand “Raven Oil”, but most leather stores have their own brand.

Oil-rich water-based dyes are available and cost somewhere in between water-based and oil 
based dyes and combine the disadvantages of both types. Ask my kids how long it took for the 
red dye to wear off their feet after the wet weekend camping as Romans24.
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Tools

Needles

These days metal needles, such as saddlers’ needles are used to make reproductions. The use 
of these does not significantly change the look of the stitches although tunnel stitch can be 
difficult without a flexible needle. Some people have had reasonable success using nylon 
fishing line in the place of boars’ bristles. Thread was attached to boar’s bristles with a 
resinous wax and a firm twist.

Awls

Other than the metal collar and varnish on the handle, awls haven’t changed much in 400 
years. I made a satisfactory curved awl by using a straight one on hard leather until it bent, 
then refining the shape. Keep awls sharp and polished for easy use.

Knives

It’s hard to go past a real Stanley. Ask Elaine. Cheaper reproductions have too much slop in 
the blade to give a good cut. Curved lino blades might help cutting out the flat parts of shoes. 
If you are getting serious, buy a small half-moon knife and look after it. Sharpen or replace the 
blades frequently. A strap cutter wouldn’t go astray if you are making lots of belts.

Thread

The ready availability of spun linen thread makes it difficult to justify using anything else. The 
thread sold by haberdashers in 10m lengths on cards tends to be thinner and weaker than the 
stuff on the reels from the leather vendors. Use plenty of bees wax and you’ll be right. For thin 
leather, larger fabric stores stock 50m reels of linen thread of similar thickness to poly-cotton 
sewing thread. 

Waxed nylon

Waxed nylon thread is available in a number of colours, and to cut requires the same industrial 
laser you used to cut the sole leather. It has a tendency to cut into the leather if you have to pull 
much through a hole, so is best used in short lengths. I’ve only used to stitch a leather rim to a 
Celtic shield where the holes were 25mm apart and can’t see what else you’d use it for.

Cotton/Polyester cotton

Overlocker or sewing thread can be used for finer stitching on lighter leather, such as gloves or 
doublets. I know there is some synthetic content, but stop complaining because you are the one 
that used a modern dye on the leather in the first place.
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Notes for Appendix 2

1 Waterer, Leather in Life, Art and Industry, p144
2 Beaby, p43
3 Beaby, pp42-3
4 Waterer, J., Leather in Life, Art and Industry, p1XLVI
5 Waterer, J., Leather and the Warrior, p78
6 Norman and Wilson, p9 (pl V) & p40
7 Natural History, XXXV, 52
8 Krunitz's Oeconomische Encyclopadie cited in Ciba on Gloves #61. pp. 2227
9 cited in Waterer, Leather in Life, Art and Industry, p90.
10 Waterer, Leather and the Warrior
11 The Secretes of the Reverende Maister, Alexis of Piemount, ANNO 1558, quoted in Carlson
12 Bridges, p20
13 Edelstein and Borghetti
14 Evelyn, Diary, entry for August 19, 1641
15 Waterer, Leather in Life, Art and Industry, p151
16 Harrison, p280.
17 Portrait of Dirck Graswinckel and Geertruyt van Loon in a Landscape by Govaert Flinck in about 1646, in Blankert.
18 Beabey, p21
19 Wet, moulded leather
20 Theophilus, Book I, Chapter 18
21 Grew & de Neergaard, p48
22 Beabey, p20
23 Do not try this at home
24 The correct answer is: 6 days
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