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21 diba GEIL KILNS
7201 CLAY AVENUE

HUNTINGTON BEACH, CA 92648 ' m INVOICE #
(714) 847-6135

9/9/2004 4166
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TAMES YODER - ’ODER
1452 W. ORCHID LANE ORCHID LANE
CHANDLER, AZ 85224 CHANDLER, AZ 85224

BiLL TO:

25% DN 75... PG 2/15/2005 LA YUMA H.B., CALIF.

7 QUANTi_TY ITEM CODE DESCRIPT!ON PRICE EACH AMOUNT

802 MED. KILN 802 GEIL. FIBER MEDIUM DUTYKILN, "4,4'94.-00 ST 449400
- SKDL-8 HI-AL . . HI-ALUMINA SHELVING KIT SKDL-8, - - .- 42400 - . 42400T. .
| ~ CONSISTING OF 10EA. 10' X 20' X 3/4 S |
- HI ALUMINA SHELVES AND POSTS 6 = o oo
e oo BATL2ANSNG, T o
VNTPKGSOZ “VENT HOOD FOR MODEL 802 KN, 1,320.00 - 1320007
TR S INCLUDESHOOD ROOFJACK e s
STORM
. CRATE 802 CRATINGCHARGEFORSOZKILN _ _____1_38.00_ - 138.00
" *CRATE VENT © " CRATING CHARGE FOR VENT KIT. - 127.000 0 12700
. FREIGHT - NOTE: FREIGHT CHARGES SUBJECT ~o.21000 21000
b " TOCHANGE DUE TO FUEL SUR | ' o
~CHARGES: F.0.B. HUNTINGTON
,EMH%~_.__;N_”J “.ﬂ,--__w 
Out-of state sale exempt from sales tax . 000% . 000

Thank you for your business.

TOTAL 51300
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Cone 10 Reduction (Porcefain Copper Red)
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Cone 10 Reduction Stoneware
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REDUCTION FIRING




REDUCTION FIRING

Reduction firing is the lack of oxygen in the fuel air mixture in the kiln.

Reduction firing is used to produce special effects from certain glazes. The
glazes mostly affected are those containing metallic oxides such as iron and
copper.

To produce reduction atmosphere, simply cut back the air intake to the kiln
chamber by means of the flue damper. Or if the kiln is firing in a neutral
atmosphere and the gas is increased, the kiln will go into reduction.

Remember the damper controls both the primary and the secondary air
entering the kiln, The difference from neutral to a reduction atmosphere is

only about 1/8” movement of the damper blade.

The amount of reduction is measured by the size of flame burning out of the
top and bottom peep holes. The larger the flame, the heavier the reduction.

See the two basic schedules back pages.




FIRING THEORY

The kiln will not fire on its own, this factor is important to remember. It
must be maintained and adjusted throughout the firing cycle. For a smooth
and even temperature rise, two adjustments are required. (1) The main gas
valve that regulates the flow of gas into the burners and (2) The flue damper
that regulates the exhaust and flow of hot gases throughout the kiln chamber.
Both factors work proportionately with one another. The amount of
GAS/AIR mixture and the exhaust flue work opening work together to form
the atmosphere within the kiln chamber. Air enters the kiln in two places.
The first is known as PRIMARY AIR, entering through the air shutter
openings at the base of the burner. The amount of PRIMARY AIR can be
controlled by means of air shutter adjustment and by the flue. The
SECONDARY AIR source enters the kiln around the burner flame tube,
controlled by the flue damper only. Usually, the damper is the only
adjustment required for the PRIMARY and SECONDARY AIR during the
firing. The air shutters are generally set at the beginning of the cycle.

To increase the temperature in the kiln, we must obviously burn more
fuel, and burning more fuel consumes more air. To accommodate this
change we must adjust the damper accordingly. The perfect atmosphere for
the most efficient heat rise is the correct mixture of gas and air. Optimal
performance is achieved with good circulation. Thus, as the gas is
increased, the damper will also need to be opened proportionately. On the
other hand, if a reduction atmosphere is desired, you may purposely increase
gas pressure and/or close the damper to form a REDUCTION atmosphere,
which is simply a disproportionate mixture of more gas to air,

In a NEUTRAL atmosphere, there is a complete burning of fuel, thus
producing a clean atmosphere. To obtain a NEUTRAL atmosphere, without
over-oxidizing, one must start with some form of REDUCTION or
noticeable overabundance of fuel. An overabundance of fuel can easily be
recognized at low temperature by the noticeable smell produced by raw gas
escaping from the kiln or a sluggish sound produced by the burners. At high
temperatures, this excess gas escaping from the open peep holes or the flue
will ignite as it reaches the outside atmosphere, thus producing a flame. A
simple indication of the intensity of the reduction is the size of the flame.
The larger the flame, the greater the reduction, likewise, at low temperatures,
the stronger the smell, the heavier the reduction.



" Once the reduction atmosphere is noticed, simply open the damper
1/8-1/4” at a time all noticeable signs of reduction have disappeared.

NOTE: There should be an approximate 30 second delay between each 1/8-
1/4 increment allowing the atmosphere in the kiln to stabilize before each
subsequent setting.

Over-oxidizing is one of the most frequent causes of uneven heat
distribution in the kiln, in that cool air is being drawn directly from the
burning ports to the flue opening, producing a cooling effect at the bottom of
the kiln.

The kiln is always started at the lowest gas pressure possible.
Thermal shock will break ware if the kiln is fired too rapidly. Therefore
caution must be taken when increasing pressure over 17 in brick models and
14" in fiber models at any one time. The flue damper is extremely sensitive.
A 1/8 inch movement of the damper may mean the difference between a
NEUTRAL and REDUCTION atmosphere. Thus, care should be taken to
move the damper in small increments only.

The firing time will vary for each kiln. Many variables affect a firing
including geographic location, weather, clay bodies, ect. You must learn
your own kiln! The STEP-BY-STEP firing schedule provided will help you
with the first few firings. After you have learned the kiln you may want to
experiment with your own firing schedules.

Your first firing should be a bisque firing to break in the kiln. (Fiber
kilns do not require this initial break in) The kiln should be candled all night
and fired very slowly. Follow bisque firing steps of only increasing gas
pressure ¥ per hour for the entire bisque firing AND DO NOT EXCEED.
The cooling off period should be from 12-20 hours. The kiln door may be
opened at 350 deg. ¥ or lower.

Due to thermal expansion and contraction of firebrick, cracking of
bricks may be noticed. This is a normal occurrence in brick kilns.




REDUCTION ATMOSPHERE

A reduction atmosphere simply means there is an absence or lack of
sufficient oxygen to burn the fuel completely. This atmosphere is obtained
by closing off some air which enters the kiln chamber. At temperatures
above 2000 degrees F reduction is quite apparent. A flame will appear out
of the top and bottom peepholes and possibly the flue. The larger the flame,
the heavier the reduction. A Medium Reduction is all that is needed for
Copper Red Glaze (use the Firing Charts on the following pages). To check
for Medium Reduction below 2000 F, use a white piece of paper; bring the
paper slowly up to the BOTTOM peephole, if the paper shows browning or
scorching approximately 17 from the hole you have a Medium Reduction.
Above 2000 F you will see a small 17 flame burning out of the BOTTOM
peephole, this indicates a Medium Reduction.

CAUTION: Always wear dark safety glasses when looking through the
peepholes.

STEP-BY-STEP REDUCTION ATMOSPHERE

1. Remove Bottom peephole plug.

2. Close flue 1/8”. Wait for 30 seconds. Use your paper to detect
Reduction below 2000 F. above 2000 F a 17 flame will appear. If No
reduction atmosphere exists, Close the flue by 1/8” increments until
you detect Reduction. Remember to wait 30 seconds between each
damper change.

3. DO NOT close flue less than a 17 setting:

4. Replace peephole plug when finished.
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STEP-BY-STEP FIRING - CONE 10

i.

10.

11.

Light the kiln according to the given instructions for your particular
kiln model.

Open all bumer air shutters to 1/4" -1/2",

Damper blade should indicate a flue opening of 1" for all hobby
kilns.

Open main gas valve so that pressure gauge reads first line setting.

During the second hour of firing, open the gas valve to increase the
pressure gauge reading to the second line for all fiber kilns.

During the third hour, open the gas valve to increase the pressure
gauge reading to the third line for fiber kiins.

Upon entering into the fourth hour, open the gas valve to increase
gas pressure by 1/2" for all fiber kilns. Adjust damper to a neutral
atmosphere.

During the fifth hour, open the gas valve to increase pressure by
1/2" for all fiber kilns. Adjust damper for a neutral atmosphere

During the sixth hour, open gas valve to increase pressure by
another 1/2" for fiber kilns. Adjust damper for a neutral atmosphere.

Seventh hour, open gas valve to increase pressure by 1/2" in fiber
kilns.

During the eighth hour, open the gas valve to increase pressure by
another 1/2" for fiber kilns. Adjust damper to a neutral atmosphere.

CONTINUED ON NEXT PAGE
After the eighth hour, begin to watch the cones closely, particularly
while they are falling. The kiln should be in a neutral atmosphere

19
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| I After the eighth hour, begin to watch the cones closely, particularly
el while they are falling. The kiln should be in a neutral atmosphere
| for at least 45 minutes at the end of each firing cycle to clean up
any imperfections in the glaze left by reduction.

When cone 10 has fallen and proper cleanup is accomplished,
SHUT OFF THE KILN FOLLOWING THE LIGHTING INSTRUCTIONS.

12.  After the gas has been turned OFF, Close the flue damper
immediately. This is very important. if the damper is not closed
immediately after the gas is turned off, the fiue will draw cold air
through the burners. This cold air will cause damage to the pottery
and shelving.

1

E
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INSTRUCTIONS

’ _
OWNER'S MANUAL WARNING
Improper installation,
INSTALLATION adjustment, alteration,
OPERATION & ' } , _ | service or maintenance
MAINTENANCE y can cause property
' / damage, Injury or

death. Read the
FOR YOUR SAFETY instruction, operaling

and maintenance
Instructions
thoroughly belore
installing or servicing
this equipment.

Do not store or use gasoline
or other flainmable vapors
ar liquids In the vicinily of
this or any other appliance.

GEIL DOWNDRAFT KILN

SERIAL NUMBER
5030552

oot

PLEASE RETAIN THIS MANUAL FOR FUTURE REFERENCE
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