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ABSTRACT        
Ceramists in Nigeria have been looking inwards so as to find solutions to the non availability of 
the required equipment and materials needed for the growth and sustenance of the ceramics. 
Many potters have come out with designs and fabricated burners for firing kilns and proto-types 
of different ceramic equipment. However, these problems still plaque the ceramic sector. It is 
not that the researchers have not made their efforts  public, but would appear that most 
ceramists  do not follow up these research efforts; either because they are unable to understand 
and follow up the fabrication procedures, or afraid to go through the fabrication process, or not 
willing to go into it. It therefore becomes necessary to work out a way that will remove these 
seeming fears and inject courage into ceramists. This study looked at spare parts of some 
commonly used equipment that can be put together with minimal fabrication involvement and at 
an affordable cost. This study looked at the spare parts of equipment used for spraying, engines 
and electric motors. The parts found suitable were spray guns, 5 KVA engine, fairly used car air 
conditioner compressor. The items were brought together to give a readily serviceable firing 
unit. The firing unit was tested by using it to fire wares in a down draft kiln. The test revealed 
that it was successful. It is recommended that potters should study and adopt this firing unit to 
ameliorate the problems associate with kiln firing.  
 
 
 
Introduction 
Since the close of the 80s, the trend in 
Nigeria ceramics sector has been, looking 
inwards so as to finding solutions to the non 
availability of the required equipment and 
materials needed for the growth and 
sustenance of the ceramic industry in 
Nigeria. Many potters such as Egede 
(2004), Eweka (2009), Omoraka and 
Akinbogun (2009), and many more have 
come out with designs and fabrications of 
burners for firing kilns and proto-types of 
different ceramics equipments; the Federal 
Government of Nigeria has also set up 
research institutes in different parts of the 
country with the mission of taping the 
country’s abundant earthy material and 
finding a way of processing them, to meet 
the need of the ceramics industry.  
 

However, much of these problems of getting 
equipments and spare parts for setting up 
and managing a ceramics cottage industry 
or ceramics outfit still plaque the ceramics 
industry, studio ceramist, schools and those 
who earnestly want to go into ceramics 
production. It is not that the researchers who 
have made efforts have not made them 
public, but would appear that most ceramists 
do not follow up these research efforts either 
because they are unable to follow the 
fabrication procedures, or are afraid to 
venture into it or are not willing to go into it. 
 
It has become very necessary to work out a 
way that will remove these seeming fears 
and inject courage and confidence into 
potters that will spore them into going into 
the production of such burners, because of 
the simplicity in putting together the parts. 
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The objective of this paper is to think of 
replaceable parts of some equipment that 
can be put together to give a complete and 
effective firing unit with minimal fabrication 
involvement and at an affordable cost.       
 
It will bring to an end the problem of getting 
burners and servicing them when they 
develop problem in the course of usage. The 
replaceable parts will readily be available 
since they are adapted replacement parts of 
other machines commonly used. The work 
involved studying most of the equipment 
used in spraying, panel beating and gas 
welding equipment, generators and electric 
motors. Special interest was directed to the 
study of the various parts that make up the 
equipments,  with a view of identifying  the 
parts that could be adapted and put together 
to produce a firing unit that can fire a  kiln 
using fuel of less viscosity such as 
kerosene, with self induced  pressure and 
could be self powered.  
 
Burning systems are an important and are 
integral components of any kiln system 
required to optimize the combustion of fuel 
to release heat into the kiln. All the burner 
systems produced by most of our potters 
appear to follow the designs suggested by 
some authors such as Rhodes (1968). 
Rhodes(1968) provided different designs  of 
gas burners and oil burners see Fig 1,2, and 
3; While Nelson (1984) Fig 4and 5., Holden 
(2011) 
 
Apart from Holden (2011), the burners 
appear to be designs of burners already 
manufactured and have been in use for the 
firing of kilns and furnaces in the western 
world earlier than 1960s. They therefore 
have gone through technological refinement 
over the years. The nitty-gritty of the 
fabrication of such burners can no longer be 
said to be within the reach of any individual 
but to a large company that has right of 
producing such burners. 
 
So most potters like Egede (2004), Eweka 
(2009), Omoraka and Akinbogun (2009) and 
others made studies of these burners and 
tried to come up with one, adapting some 
available materials from their environment.  
These potters have battled with the 
technology of fabricating them. Though their 
works were successful, they have not been 

able to fine tune them and mass produce 
them for the growth of ceramics in Nigeria 
today nor come up with a blue print that will 
enable any willing potter to try out the 
fabrication of such burner. As result firing a 
kiln today has remained a night mare to 
many hard working potters. However, the 
researcher feels that the intended burning 
unit is expected to remove all the rigors and 
problems encountered in undertaking the 
fabrication of a burner that they may not be 
able to perfectly replicate.    
 
After the study of the following equipment 
and their replacement parts, the under listed 
equipment were chosen for adaptation: 
1. a five KVA engine 
2. Fairly used car A/c compressor 
3. spray guns and  
4. used car A/C gas refill tanks 
All in the list above are available in stores at 
all times. 
The materials one needs to put together will 
cost thirty eight thousand, six hundred naira 
only. About five thousand naira will be 
required to put together the compressing air 
unit. Bringing the grand total to forty three 
thousand six hundred naira (43,600.00) 
only. 
 
When the compressing unit is put together, 
what you have is the picture in plate six (6) 
below. A sixty centimeter long stainless still 
pipe is wedded to the spray gun at the point 
where the cup that holds paint for spraying 
is attached. The horse from a kerosene 
thank is connected to spray gun at this point. 
In assembling the firing unit for firing what 
will be seen is what is on plate 9 below 
 
Testing  
Operation and Management of the 
Equipment for Firing 
To fire with the equipment, the potter must 
pass through routine excesses of putting the 
equipment in order before commencing 
firing: 

a. The potter must make sure that 
the compressors are not low in 
compressor oil. 

b. The petrol tank must be filled. 
c. The pressure tanks must be free 

of condensed water. 
d. The spray guns must be 

checked to make sure nothing is 
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blocking the air and fuel 
passage. 

 
Pre-heating with the equipment 
Before preheating, the potter should make 
sure that the kiln is properly stacked, 
considering the draft and making sure 
nothing obstructs the passage way of heat 
and fire going into the kiln in both bisque 
and gloss firing. Pre-heating for bisque and 
gloss firing is done with coal and 
compressed air. While little quantity of coal 
is introduced at the beginning low pressured 
air is used to make the coal burn and also 
send the draft up gradually. This could last 
for one to two hours before stepping up the 
heat by the increase in the quantity of coal 
introduced and the pressure of the air.  
 
If one recalls the malfunctioning of a diesel 
engine when one allows the engine to run 
out of fuel or have air trapped in the diesel 
line, it is the same experience the potter is 
likely going to have and it can be frustrating. 
If the firing remains stable as it is in plate 11 
all through the firing, a maturing temperature 
of 1050

oc 
to 1100

oc 
could be attained in three 

hours straight firing. 
 

Findings 
The firing equipment made was used to 
process ceramic wares from green state 
through to gloss firing at cone 02. It was 
found that if the firing unit is properly 
installed considering all the precautions as 
stated; the kiln properly loaded and the 
burners properly managed the firing circle 
could be as short as three hours for gloss 
firing at cone 02. The kiln on plate 13 shows 
the used kiln after gloss firing show wares. 
The ceramics pieces on plates 14 and 15 
were fired using the equipment. 
 
This study looked at spraying equipment 
and 5 KVA engine; their replacement parts 
were adapted and brought together to give a 
firing unit, which makes use of low viscosity 
oil and is self powered. It was used to fire 
bisque and gloss wares in a down draft kiln. 
The study revealed that when the firing 
equipment is well managed the firing circle 
could be as short as three (3) hours straight 
firing. In the course of testing, it was 
discovered that certain brands of spray guns 
are not adequate for firing because of the 
rubber seal they have.  When a high 

temperature is built around the burner pot, it 
begins to affects the rubber seal in the spray 
gun, causing it to malfunction. A good 
choice of spray gun is very important. It is 
advisable to look out for spray guns without 
rubber seals.  Such spray guns are the 
types that can be readily adjusted to get a 
desired performance.   
 
In the course of usage, over time the 
equipment has been fine tuned to what this 
paper is presenting. One of the greatest 
problems encountered was to make the 
burners have reserved energy for the 
sustenance of any firing. So for a long time it 
was difficult to adequately fire a kiln and 
have a good result. A further study of the 
unit revealed that a good amount of 
compressed air was required to make the 
burners function well, this occasioned the 
used of two compressors. One compressor 
was assigned to each burner and this laid to 
rest the problem as it stepped up the 
burning strength.              
 
Summary   
Finding solutions to the non availability of 
the required equipment and materials 
needed for the growth and sustenance of 
the ceramic industry in Nigeria has been the 
preoccupation of Many potters and some 
government agencies. Many potters have 
come out with designs and fabricated 
burners for firing kilns and proto-types of 
different ceramics equipments have been 
produced. However, much of these 
problems of getting equipments and 
replacement parts for setting up and 
managing a ceramics cottage industry or 
ceramics outfit still plaque ceramic industries 
in Nigeria. This study looked at replacement 
parts of some equipment that could be put 
together to give a complete and effective 
firing unit with minimal fabrication 
involvement; at an affordable cost, and self 
powered. 5 KVA engine, spray guns and 
fairly used car air conditioner compressors 
were adapted and put together to give the 
firing unit. The equipment was used to 
process wares to gloss state at cone 02. 
Firing with the equipment, was found to be 
interesting and the firing circle was short.  
 
Recommendation 
It is recommended that the production and 
usage of this firing unit be adapted since the 
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component parts are readily available in 
shops and minimal fabrication is involved.  
The same equipment can also be used to 
fire a kiln using any form of gas. Be it oxy 
acetylene or ordinary cooking gas.  
 
Conclusion 
The study revealed that replacement parts 
of some commonly used equipment can be 

adapted  and brought together to give a 
good, effective and serviceable burners for 
oil or gas kiln firing; and in bringing the parts 
together, requires little fabrication know how. 
The test of the equipment shows that the 
burners can take a kiln temperature to any 
desired temperature whether or low. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Plate 1: IMX 5kva engine 
Plate2: fairly used car air conditioner 

compressor.   

Plate 3: Adapted spray gun. 
Plate4: Pressure hose.  
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Plate 5: air conditioner or refrigerator 

gas refill tank, with let out taps welded 

to it. 

Plate 6:  The assembled air compressing unit  

Plate 7 the sixty centimeter long stainless still pipe 
connected to a hose  

Plate 8 Shows fuel tank produced 
along to hold the needed kerosene.  

Plate 9: The assemblage of part of the firing 
equipment  

Plate 11: When the pre-heating has advanced, 

and is due for full scale firing.   
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Plate: 13 Kiln open after gloss firing Plate 12: The performance when properly 

set up for firing.   

Plate 14: Economic meltdown  
 Medium: Ball clay Year of production: 2010 

Plate15: “Could be real” 

Medium: Earthen ware clay  
Year of production: 2010  

Fig 1 

Fig 2 
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Table 1: Cost of the chosen items for the production intended burning system 

S/N Items Unit cost Cost 

1 five KVA engine 14,000.00 14,000.00 

2  2 Fairly used car A/c compressor 5,000,00 10,000.00 

3 spray gun 4500.00 9,000.00 

4 2 used car A/C gas refill tanks 300.00 600.00 

5 Pressure hose   5000.0 

  Total cost 38,600.00 
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Figs 1, 2 and 3 after Rhodes (1968) 

Figs 4 and 5 after Nelson (1984) 
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