Wood Fired Drum Kiln 
– by Julia Keevy
[image: image15.jpg]



Fig 1: The drum kiln being fired
When I read an article by Prof. W. Lowell Baker from the University of Alabama, in an old 1999 Ceramics Monthly  magazine I came across a solution to teaching my students the basics of wood firing. Wood firing is not as commonly practiced in South Africa as it is in Europe and the States, perhaps it has been our cheap electricity up to this point or our weather that has kept us away from the open fire? Reduction firings are usually done with gas or oil and these options have become too costly to consider when teaching basic techniques to students. At our Ceramic Department at the Nelson Mandela Metropolitan University in Port Elizabeth (ex Port Elizabeth Technikon) we have a large gas kiln that has not been fired for years as the cost involved could supply two students with their entire years supply of materials. So another cost effective option was being sought. It came in the form of this wonderfully compact, transportable, cheap drum kiln. It was small enough to be fired in a residential area without causing the fire brigade to come down on us, light enough to be moved around, dismantled and stored.

 I took my plans to the maintenance men on campus and started asking around for disused drums and for people that could weld. I managed to get 3 drums from the sculpture department that were being used as refuse bins. They cut the tops and bottoms out of the drums, welded on the handles by using square tubing that they had lying around the workshop and fitted a lid that could swivel off the drum that would eventually become the flu drum. To connect the two drums securely they came up with a good alternative to clamps and welded four square tabs onto the two ends that would stand on top of one another and threaded bolts through these which held the drums in place when stacked. They were also generous enough to give them a lick of metal paint that they had in the workshop. In the interim I had spotted an old kiln that was becoming an eyesore in the campus yard which was due to be dismantled and thrown away. I quickly took the opportunity to salvage the remaining good pieces of fibre blanket from the kiln and store it for the purpose of using it in the drum kiln. 
Building the kiln:
[image: image1.jpg]


The kiln was to be constructed using three 250 litre steel drums. The first two drums making up the kiln and the third being used for the fire box. The drum lids were cut out and removed with a steel cutting saw. The drum that was to become the flu or top section of the kiln had handles attached by welding square tubing onto the sides of the drum. One centimetre holes (roughly 50 holes per drum) were then drilled into the sides vertically and horizontally approximately 25cm apart with a steel drill bit. One of the holes in the middle of the kiln drum was manipulated to be a bit larger to facilitate the insertion of the thermocouple. Four pieces of square metal tabs with bolt holes were welded onto the edges of the two drums in order to secure them to one another during the firing by inserting a bolt through the tabs that would be easily removed once the firing was complete. Approximately 100 porcelain buttons that were 4cm in diameter with a little tail were pressed from a mould and fired to 12000C.
The insides of the two firing drums were then lined with ceramic fibre blankets that were 5cm thick by using short pieces of kanthal wire that were bent double and fed through the porcelain buttons, pressed through the blanket and flattened onto the outside of the drum. Care was taken to make sure the tails of the buttons did not stand prouder that 3cm to enable them to be pulled tightly against the drum, securing the fibre blanket. If there was a sag in the blanket more holes could be drilled and a button placed into that section to secure the blanket. While working with the ceramic fibre blanket precautions were taken to wear protective nylon jackets, latex gloves and dust masks to avoid contact with the ceramic fibres of the blanket. The fibre blanket extended about 3cm above and below each drum to ensure a tight fit to seal the joining of the two drums.
Fig 3: Inserting smaller pieces of fibre to seal any holes.
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After the blanket had been secured it was time to dig the fire hole. The hole was dug deep enough to submerge the third drum to be level with the surface of the site and long enough to enable someone to stand comfortably in front of the drum. The positioning of the kiln is important for air to be forced into the fire box for stoking. The site was aligned with the prevailing wind so that the smoke would move away from the fire hole towards the back of the kiln. After the fire box was placed horizontally into the hole, firebricks were placed on top of one another in three piles that would support the weight of the kiln shelf and the kiln contents. The bricks were levelled to ensure that the kiln shelves would fit on top of the firebricks comfortably and the kiln would stand in an upright position. In W. Lowell Bakers kiln he does not use firebricks and relies on the precision of the hole dug to support the bottom kiln shelf. Unfortunately in Port Elizabeth the sandy nature of our site made this impossible as sand kept collapsing into the hole. The firebricks were then secured by filling the outer areas with sand and compacting it. [image: image11.jpg]


The kiln drum was placed over the kiln shelf to establish a good position to allow about a quarter overlap space for the fire to penetrate the kiln from the firebox. The drum in the trench was then moved back to ensure a space of about 5cm between the kiln and the firebox for secondary air. The sides of the drum and the spaces between the drum and firebricks were sealed with pieces of fibre blanket so that the only opening between the fire drum and the kiln drum was a 25cm gap on the top of the meeting point of the two drums. This space allows secondary air to fuel the fire and as the desired temperature is reached acts as a damper by controlling the amount of air allowed into the kiln. Smaller pieces of fibre blanket were kept close to the kiln to cover flash points and to cover the secondary air channel as required.
Fig 4: Placing the kiln shelves over the firebricks and levelling them.
Fig 5: The drum placed on the fire hole indicating the space left for secondary air

Once all of the positioning had been accomplished it was time to stack the kiln. As this was our first attempt at firing a wood kiln at our ceramic department, I chose to use a variation of glazes from tried and tested reduction glazes to stoneware glazes that we use for our daily oxidation kilns. The purpose of this was to show the transformation glazes go through once exposed to a reduced atmosphere. Some pieces went into the firing with a coating of oxide and nothing else. The aim of the exercise was to learn as much as we could from the firing and what effects the wood and ash would have on our test pieces.
All the glazes were tested in an oxidation kiln first to establish the effect in oxidation in order to compare the results after the wood firing. This was also helpful as some glazes were discarded or needed to be adjusted to melt lower as we aimed for a cone 5 firing (12000C). The students made small pinch bowls so that we could fit as many test pieces into the small space as possible. As we glazed most of our pieces they could not be stacked as would be the practice in a purely wood fired kiln. Kiln shelves that had been broken and discarded in the kiln room were rescued, trimmed with an angle grinder and fitted to the kiln drum. Kiln shelves commonly break in half and this was just the right size once the corners were chopped off. We used 5 of these shelves stacked on top of one another using small kiln props. Only the bottom drum was stacked. Initially I was afraid of a layer of [image: image12.jpg]


ash melting onto the shelves and props so I coated them all with a generous amount of kiln wash to avoid this eventuality. Ultimately the ash residue was negligible but it is advisable to take this precaution regardless. Before any pieces were placed into the kiln we dry stacked the entire kiln with the bisque ware to establish how many pieces we could fit into the kiln. This was particularly helpful as when stacking from above, there always seems to be a random piece of fluff or loose shelf that falls right into a treasured piece. This also meant that we knew exactly where to place every piece for maximum capacity and how many pieces to glaze. The thermocouple was also positioned amongst the wares so that there would be enough space for the instrument to bend or move as the firing progressed. 







Fig 6:The placing of the shelves inside the kiln
The glazes we used:
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Tom Coleman Red:

	Nepheline syenite
	37,80 

	Silica
	27,60 

	Borax (melted in boiling water)
	18,40 

	Ochre 
	0,50 

	Whiting
	7,50 

	Dolomite
	7,50 

	Tin oxide
	0,75 

	Black copper oxide
	0,28 
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Celedon Green
Nepheline syenite 



42

Silica 





27

Whiting




19

Kaolin





10

Red Iron Oxide



2%
Tenmoku

Potassium feldspar



21

Whiting




11

Kaolin





5

Silica





40

Bone Ash




8

Red Iron Oxide



15%
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Dark pink/red
Nepheline syenite 



42

Potassium feldspar



9

Silica 





22

Colemanite




13

Whiting




10

Kaolin





2

Copper oxide




0.5%

Tin Oxide




1%
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Speckled Blue
Colemanite 




9

Magnesium carbonate



2

Whiting




15

Wood ash




15

Potassium feldspar



15

Kaolin





11

Silica





34

Cobalt oxide




1%

Copper carbonate



1%

2% of copper oxide can be added to the glaze batch to get a speckled red

With most of these glazes, additions of up to 20% lead bi-silicate was added to reduce the temperature if the glazes did not melt enough in the oxidation tests. 


All the preparation was done the day before and the glazed pieces were left in the glaze room overnight to “dry out”. Reduction glazes like to be thickly coated for maximum effect and allowing the pieces to dry overnight made it easier to handle them the next day. The wood we used was generously donated by the Pret-a-Pot Ceramic factory from off cuts in their crating department. We used approximately three quarters of a bakkie load per firing or the equivalent of ten 25kg bags of wood. I managed to get three bakkie loads and stacked the pine planks near our site. After packing the kiln and securing the flu drum on top of the kiln drum, the flu drum was covered with a piece of fibre. There was a metal drum lid that had been made to fit the top of the flu but I chose to rather use a piece of fibre blanket that draped over the opening of the top. Initially I was afraid that the heat would be too intense to manipulate the lid properly and safely. After firing the kiln, I found that the lid can be used as the fibre does a wonderful job of insulating the drums, although care must be taken to wear good protective gear as the flames jumping out of the top of the kiln can be vicious!
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Once the kiln was ready we lit the fire at 10h30 as we wanted to experience the full flame at dusk and aimed for a finish at 20h00. It is advisable to start a small fire and gradually bring the temperature up at 1000C an hour for the first 3 hours. It is natural to be enchanted by the fire and want to put more wood on than what is required, so sticking to the firing schedule is most important. After the kiln had reached 3000C the rate was increased to 1500C/h, by 16h00 the temperature was 6000C and the stoking became a constant feeding frenzy, keeping up with the rate at which the wood was being consumed. The students took shifts to stoke the fire and wore protective leather aprons, elbow length gloves and visors to protect themselves from the embers, smoke and heat. The temperature was then pushed up to 2000C/h until the temperature had reached 11000C by 19h00. 
Fig 7:The blower was positioned at least 2.5 metres away from the fire and the air was channelled with a high temperature Kevlar fibre glass fabric sleeve sourced from Energy Conservation Applicators in Port Elizabeth.
From doing some reading into wood firing, as this was my first attempt, I understood that the last 140 degrees are the hardest to obtain and as we were working to a schedule and the students needed catch the last buses home I secured a blower from our sculpture department which helped us achieve our temperature in time. The temperature would have been obtained without the help of the blower if we had given it another hour or two as the temperature was steadily rising. The blower increased the temperature dramatically and I was satisfied once we had pushed the temperature to 12400C and held it there for at least 10 minutes. The temperature fluctuated dramatically at the height and the addition of one small plank could reduce the temperature by up to 500C. The balance of air intake and the amount of wood added are all gauged by the flame coming from the flu. As the flame receded more wood was put on the fire and the secondary air channel opened and closed according to the size and colour of the flame. The smoke that was given off gradually got less as the temperature rose and the flame went from orange to a bright yellow with blue flashes when temperature was reached. 
The students and I had so much fun firing this kiln as it was small enough to manage and construct. I hope that it can become a cost effective kiln to many potters and ceramists in rural areas that do not have access to electricity and big kilns. This method allows smaller firings and a wonderful beginning to someone that just wants to fire a couple of wood firings for a trial run. After firing the drum kiln a couple of times it did start to warp and show signs of fatigue. I am sure it won’t last forever but it is wonderful for its purpose.

This exercise has enriched the students learning experience and allowed them to feel the wonder of fire and the power it has. For more information please contact me on 041 5043870  e-mail at Julia.keevy@nmmu.ac.za or have a look at our website www.nmmu.ac.za/ceramicdesign.
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