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Introduction
Evaluating the effectiveness and value of early cannon is not at all easy. Contemporary texts are not 
extensive nor are they easy to interpret and the problem is further exacerbated by the use of comparisons 
with which we are unfamiliar - what does óvery farô or ómuch furtherô mean in the context of range or ómore 
powerfulô or ótwice as strongô in that of the gunpowder itself. Just what were the ranges of early cannon and 
how fast was the shot going when it left the barrel are questions we are completely unable to answer with 
any accuracy. In an attempt to overcome these limitations, experimental work has been attempted to obtain 
some numerical data and as a means to more closely understand the sources. Over the past 5 years several 
successful replicas of early guns have been made and experiments with these have shown the effectiveness 
of these early weapons. However most of these trials have used modern gunpowder and, as useful as 
these experiments have been, they cannot be considered to have answered all the questions about just how 
effective these early gunpowder weapons really were. What is needed is a closer approximation to the 
gunpowder used in the past.

This problem was partly addressed by experiments in 2002 and 2003 when different gunpowder recipes 
were tried.1 These showed that simple mixtures of gunpowder made quite effective propellants in a small 
piece of artillery in which the powder was tightly coný ned. However, although these experiments were 
carried out using gunpowder made with charcoal and sulphur produced as closely as possible to medieval 
methods, modern, pure saltpetre ï potassium nitrate ï was utilised. The question is how would this compare 
to medieval saltpetre and how would those differences affect the performance of the gunpowder and the 
artillery using it? 

There are at least two factors that might affect the saltpetre. The ý rst is what and how much impurities 
it might contain and the second is whether the saltpetre was potassium or calcium nitrate. Saltpetre was 
produced by extracting it from animal wastes in which it was formed by the action of bacteria. The 
extraction process was quite simple, washing the saltpetre and other salts out with water followed by 
precipitation from a saturated solution. However, though this process would concentrate the nitrates it could 
not completely separate them from other salts. Just what these would be, the amount present and their effect 
on the gunpowder made from it are all questions which we cannot answer. 

The second important factor is its chemical composition. Extracting saltpetre from waste materials by a 
simple washing and precipitation method will result in calcium nitrate. To convert it to the potassium salt 
needs the addition of a potassium source, wood ashes, during the manufacturing process. Though this 
process is only directly referred to for the ý rst time in the 16th century there is evidence from the 15th century 
that ashes were used in making saltpetre. This has led some writers to conclude that in the early phase of 
the use of gunpowder, calcium nitrate was used and that the numerous recipes for restoring decayed powder 
could be explained by the fact that it a particularly deliquescent salt which rapidly becomes damp when left 
in the open air. However experiments have shown that gunpowder made using just calcium saltpetre will 
not explode ï in fact does not even ignite ï so that the conversion process must have been known from the 
very beginnings of the use of gunpowder. However this has led to the proposition that saltpetre may have 
been very variable in quality - ógoodô saltpetre makers converted almost all the calcium to the potassium salt 
(and kept the amount of other impurities to an absolute minimum) whereas others did not manage either the 
conversion process nor the puriý cation process well enough and the resultant powder was liable to become 
damp over time and really was not a very good powder at all. However this must remain, for the moment, 
somewhat conjectural. In order for us to more fully understand early gunpowder, what is required is some 
way to evaluate the saltpetre that may have been made in the period before 1500 and to this end experiments 
to extract it from a bed of animal waste were attempted as a ý rst step.

The ónitre bedô



The bed from which we hoped to extract nitrates was assembled in 2001. It consisted of a pit, approximately 
1 metre deep by approximately 3 metres square, in which layers of chicken shit approximately 30 cms thick 
were alternated with thin layers, about 5 cms thick, of lime. Once full the top was covered with a layer of 
straw and a chicken house was built over the top of the pit in which chickens were kept. 

Figure 1 The nitre bed with the chicken house built over it

Periodically pig urine was added to the pit and it was aerated by forcing an iron bar repeatedly into it. 

In August 2004 part of the contents of the pit were dug out and an attempt was made to extract nitrates 
from it. On digging down into the bed a strong ammonia-like smell was very noticeable. The upper layers 
appeared to consist of large clods of manure while further down there was a grey, crumbly óearthô.

  
Figure 2 Left - digging out the nitre bed showing the layers of chicken shit and lime. Right ï a close up of the material from the nitre bed

The extraction process
There are no detailed descriptions of the extraction of saltpetre from a ónitre bedô before the 16th century. For 
our experiments the actual process used was a mixture of what was used then and some educated guesswork. 
In addition the process was conducted in the public area of the Medieval Centre in Nykobing in Denmark so 
that it was carried out, as far as possible, using medieval type utensils and equipment and wearing medieval 
dress!




