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Introduction
The Ho Group, dedicated to the investigation of medieval gunpowder, met in August 2008 to investigate 
medieval and early modern incendiary devices. Our primary focus was to look at the recipes for ý re 
arrows in the ý rework book of Johannes Bengedans and the ý re lance described by Biringuccio in his book 
Pirotechnia.

Fire lance
The ý re lance, or ý re tube, was probably a weapon ý rst developed by the Chinese in the 12th or 13th century 
and used subsequently in Europe. However though we know that they were being used we have no recipe or 
a description of how they were made till the account by Biringuccio in his book, Pirotechniaa description of how they were made till the account by Biringuccio in his book, Pirotechniaa description of how they were made till the account by Biringuccio in his book , of 1540. In it 
he describes them as follows 

So that you may know how such things are made I wish to teach you both. The bodies of these are 
made of wood, although the tubes could be and indeed are also made of Lombardy iron or of sheet 
copper. Make it of any of these things that you wish, for each will serve you. To do this, make a 
wooden tube about one and a half or two braccia long. This is sawed in the middle and a channel is 
cut out in each part, exactly half the diameter and half the circumference of a ball you have chosen. 
It should be as large as those playing balls known as Florentine. At the foot make a plug of wood to 
close it, but with a hollow in the middle like a socket, so that it can be fastened to the end of a pole. 
Over the whole of this tube, if it is of wood, wrap good annealed iron wire, with one wire lying 
close against the other, or a thin reinforced string. If it is made of sheet it is strengthened with ý ve 
or six little forged and welded bands of iron. If I had to make them, to save expense and to make 
them lighter, I would make them of paper, wrapped with several folds, and I would paste the last 
folds either with paste or with a glue of hide scrapings; and for greater strength I would also apply 
iron wire all over.
Of whatever you have made this tube or may wish to, it is ý lled in this way, unless indeed you wish 
to ý ll it with a single composition. First put four dita of good gunpowder in the bottom, and then 
put in a little ball made of tow or cloth rags and ý lled inside with good ý ne powder. The ball has 
one or two little holes and it is covered with pine resin, sulphur, and some powder. Then above this 
put dita of coarse powder composed of Grecian pitch, crushed glass, coarse common salt, roughly 
crushed saltpetre, and sawdust of dry elm or ground iron scale, and press it well with a ramrod. On 
top of this, then put two dita of ý ne gunpowder and press it; on this put another ball made in the 
same way. Thus, four dita at a time, proceed to ý ll the whole inside of your tube up to the mouth. 
When it has thus been ý lled, it is covered with a little tallow of with a plug of cork or paper so that 
the powder may not run out when it is handled. When these tubes have been made in this way, they 
are put on the end of a pike or other long pole and fastened with two nails at the foot. Then, when 
you wish to use them, ý re is applied through the mouth with a fuse or with a little gunpowder. 
(Biringuccio, Pirotechna pages 426-7)

For our reconstruction we made a wooden lance reinforce with iron bands. Biringuccio describes the bore as 
being ólarge as those playing balls known as Florentineô and we made ours 30mm in diameter. large as those playing balls known as Florentineô and we made ours 30mm in diameter. large as those playing balls known as Florentineô
For the ógood gunpowderô we used a small grain modern black powder. However it was the ólittle ballsô
and the ócoarse powderô that proved problematic. Though Biringuccio tells us what is in the coarse powder, coarse powderô that proved problematic. Though Biringuccio tells us what is in the coarse powder, coarse powderô
saltpetre, sawdust, glass, pitch and salt, he does not provide any quantitative data. On the face of it we 
were, to say the least, sceptical about a mixture like this burning at all. After discussion we decided to try a 
mixture composed as follows:



First mixture %First mixture % Second mixture %Second mixture %
Grecian pitchGrecian pitch 2525 33
Crushed glassCrushed glass
Grecian pitch
Crushed glass
Grecian pitchGrecian pitch
Crushed glass
Grecian pitch

1 1
SaltSalt
Crushed glass
Salt
Crushed glassCrushed glass
Salt
Crushed glass

1 1
SaltpetreSaltpetre 7070 7070
SawdustSawdust
Saltpetre
Sawdust
SaltpetreSaltpetre
Sawdust
Saltpetre

33 2525

We made up a 100g of the ý rst mixture and packed it into a short cardboard tube, 100mm long with a bore of 
20mm, to test it and were not greatly surprised when nothing happened and it did not burn. After discussion 
we decided to try a second mixture, as given above, and, to our surprise, found that this did work ï about 
50mm of the mixture packed into the tube burned for some 30 seconds. After our initial trial we decided to 
try to improve it by thoroughly drying out the sawdust before use. Unfortunately after testing we were not 
convinced that it worked any better but for all our tests we used dried sawdust.

         
The coarse powder ï unlike black        A test with the coarse powder showing that it burns slowly
powder it is very pale in colour

We now had a good approximation for the slow burning coarse powder which we felt closely approximated 
what Biringuccio was describing. However the small balls he describes proved to be more of a problem. He 
says that they are ómade of tow or cloth rags and ý lled inside with good ý ne powder. The ball has one or two 
little holes and it is covered with pine resin, sulphur, and some powder.ô We took a circular piece of coarse 
cloth, about 100mm in diameter, put a small amount of modern small grain powder on the centre and then 
tied up the cloth to make a small ball, roughly 30mm in diameter. 

   
The small balls

The next problem was how to cover it in pine resin, sulphur and resin? Our ý rst attempt was to heat up 
some pine resin (colophon) to which we added a small amount of sulphur, dip the balls into it and then roll 
it in meal powder (ý nely ground powder). On cooling the pine resin made a very hard, brittle coating. We 
conducted a test using a short length of tube using three of these together with a small amount of ý ne grain 



powder and coarse powder as directed by Biringuccio. We tried several experiments but in each the powder 
in the ball exploded while still in the tube resulting in an explosion of which was so strong that the next 
portion of coarse (slow) powder was not ignited. The problem seemed, to us, to be that what was required 
was a way to delay the burning of the ball until after it had left the tube. After some discussion we decided to 
make the coating in a different way ï by dissolving the pine resin in alcohol to which we added sulphur, dip 
the balls into it and then roll them in meal powder. This did not solve the problem and on testing the balls 
again exploded in the tube itself.

In order to check that this was what in fact was happening we conducted a trial using balls ý lled with salt. 
This worked well, the balls being shot out one at a time from the tube indicating that the problem was that 
the powder in the balls was igniting too soon. 

Our ý nal test of the ý re lance




