
The Kiln Academy... The Kiln Academy... 
Leap in Here!Leap in Here!



The Kiln Academy... Leap in Here!

The Kiln Academy is an education resource that includes answers to questions
you might not even know you should ask! CAUTION! You are entering the kiln geek
zone!

So, here we go... The rst thing to remember is that a kiln is a tool, and every
tool should be matched to the requirements of the job.  We like to  think of your
kiln research as a job interview. You want to hire (purchase) the best candidate. Of
course, when your hire someone you have to assess their skills, their reliability,
their knowledge, and here’s the big one; can you a ord to hire your dream
candidate, or will you have to make a few compromises to get the job done at the
price you can afford? With this analogy in mind, dive in!

The Kiln Academy... Leap in Here!

https://kilnfrog.com/pages/kiln-academy


What to consider when buying a kiln?

There is broad list of considerations when considering your kiln purchase. These
two questions will start you on the journey to help you determine what you want,
what you need, and what the right choice is for you.

What kind of projects would you like to do?What kind of projects would you like to do?

The answer to this question will dictate the type, shape, and size of the kiln you
want. It will lead you into decisions about kiln features and their bene ts, for
example: top ring vs. side ring-or both, front load vs. side load, brick
construction vs. ceramic ber, manual vs. digital controller, deep vs. shallow,
standard ring vs. high temperature, household 120v vs. commercial 240v power,
glass vs. ceramic-or both, and nally what brand of kiln best suits your ownership
style.  Take note: We stated this answer will help you determine what you want.
The next issue is to determine whether what you want will match with your
current situation. This requires that you carefully consider your answers to the
next question.

Where will you be locating the kiln?Where will you be locating the kiln?

The answer to this question also dictates the type, shape, and size of the kiln.
Again, there are more decisions about kiln features and their bene ts that are
particular to the environment in which the kiln resides. In this instance, safety is
always the number one consideration.  In addition, you’ll need to make decisions
regarding the space available in your chosen location, the electrical power
available, and the tra c patterns of pets and people in that location. Finally, there
are environmental factors in your location that must be addressed including;
ventilation, humidity, temperature, cleanliness, etc.

What to consider when buying a kiln?
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What types of kilns are available?

Sometimes, the answers to these questions are at odds with each other. What you
want to have sometimes just doesn’t jive with you current environmental realities.
For example; you want to do large, deep castings but you don’t have access to
240v power. This is where we as artists must become creative problem solvers in
an e ort to overcome our environmental constraints. We’re here to help! Feel free
to email us any time for additional input!

Kilns are divided into types based on function. All kilns are designed to get hot to
perform their function, some get hotter than others. In addition, the con guration
of the heat sources in the kiln will determine the kilns functionality. That’s the
whole big deal in a nut shell; it comes down to the type of elements, their
placement in the kiln, and how you control that heat. The rest of the issues are
just features. So, here’s how it plays out...

Ceramic KilnsCeramic Kilns  - A kiln intended to function for pottery and ceramics is designed
to re to higher temperatures over 2000F degrees, these high temperatures are
necessary for ring the clay. Glazes usually re at lower temperatures. In addition,
the elements in a ceramic kiln are placed on the sides to heat multiple layers of
shelves filled with clay pieces.

Finally, ceramic kilns typically use a manual controller, called an in nite switch
that delivers either; low, medium, or high heat, but does not allow for the
ramp/hold programming necessary for glass. Older styles of ceramic kilns use a
“kiln sitter” as their heat control device. This feature basically interrupts the ow
of electricity to the elements, shutting o  the kiln when it reaches your desired
temperature. Again, these controllers are not recommended for glass work.

Glass Kilns Glass Kilns - A kiln intended to function for glass is designed to re at
temperatures up to 1700F degrees, these lower temps are suitable for most glass
projects. The elements in a glass kiln are placed in the lid of the kiln, as well as on
the sides. The top elements work to radiate heat onto the face of the glass
surface, while the side elements radiate heat throughout the kiln, stabilizing the
internal temperature. Having top and side elements in a glass kiln keeps
temperature differences within a glass project uniform and prevents cracking.

What types of kilns are available?
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What types of kilns are available?

Finally, glass kilns always have a digital controller allowing for multiple ramp and
hold segments for heating, cooling, and stabilizing temperatures throughout the
firing process.

Multi Function – Hybrid Kilns Multi Function – Hybrid Kilns - A new breed of kiln is available that is designed
to provide users with the best bene ts of both ceramic and glass kilns combined.
These Multi Function kilns typically combine the following attributes: they are top
and side ring, they have a digital controller, and they reach temperatures over
2000F degrees.

Each company building kilns has a di erent approach to their particular design,
but for the most part, a multi function kiln is intended to allow a user to re
ceramics one day, and glass another, delivering high quality functionality for both.
A premium price usually follows for this freedom.

What types of kilns are available?
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Fiber vs. Brick?

Kilns are constructed in lots of con gurations, but one thing remains true, your
kiln must generate and hold heat. So with that understood, there are two
refractory insulation materials that are used to construct an “oven” that generates
and holds heat; re brick and rigidized ceramic ber. Both types of kilns will get
the job done! Here’s the itchy truth about these materials.

Do I want a brick kiln?Do I want a brick kiln?

Kilns made of brick will retain heat longer. That’s just the facts! The thicker the
brick, the longer the brick will hold the heat. This can be good or bad, depending
on your needs. A thicker brick will also help the kiln maintain temperature utilizing
less energy. This is good if you are casting and working thick which requires long
soaks, long annealing times, and slow cool downs. This is not so good if you are
trying to produce a lot of work quickly and want to turn over multiple rings in a
short time. 

Another consideration when choosing a brick kiln is durability, and cleanliness. A
brick kiln is durable, but only if it stays put. If you are planning on moving your
kiln around a lot, taking it to a friend’s house, or traveling with it, you will lessen
the life of a brick kiln. Brick kilns are made in pieces that are cemented together,
the more you jostle a brick kiln; the more you will weaken those seams and
produce cracks, which eventually could compromise the integrity of the kiln’s
body. 

Finally, an added concern is cleanliness.  As it ages the lid of a brick kiln may
show fatigue and become cracked. This is due to the expansion and contraction
of the bricks when they are heated and then cooled numerous times. This action
causes the bricks to ake o  tiny pieces of kiln brick which could lodge on the
surface of your pieces. Always remember to vacuum the lid of your kiln after ring
with a soft bristle attachment. This will prevent what we call “lid spit.”

Fiber vs. Brick?
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Fiber vs. Brick?

Do I want a fiber kiln?Do I want a fiber kiln?

Kilns made of rigidized ber will heat and cool faster than brick kilns. A ber kiln
is great for producing lots of fused work quickly as you are not hanging around
waiting for the bricks to lose their heat, allowing you to cycle kiln loads even
faster. A ber kiln is also a good choice as travel kiln, as it is light and usually
constructed in one piece. 

Another bene t to a ber kiln would be its weight. A lighter kiln may be necessary
in buildings that have ooring load concerns, for example loft spaces, pier and
beam construction, or elevated construction sheds, etc. f you plan to produce a
lot of very thick work, a ber kiln is not a good choice for you as it will naturally
cool too quickly, requiring you to use more power to keep up the temperature
requirements. A ber kiln will remain cleaner due to its extruded construction,
and lack of joint expansion.

Fiber vs. Brick?
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What shape, size, and depth do I need?

Once you’ve determined the type of kiln you want, the next question is what
shape, size and depth will provide the most exibility for you. No one usually
wants to do the same stu  over and over, so exibility is key! Here are some
considerations when it comes to shape, size and depth:

What shape do you want?What shape do you want?

Most folks are more concerned about size than shape, but it is shape that
provides the most exibility. Kilns come in a few shapes; round/octagon, square,
or rectangle/oval. A square or rectangular shelf will ultimately deliver the most

exibility because it will always produce the largest square or rectangle, in
addition to the largest circle. A round shelf can only produce a square large
enough to contain the corners. Simply stated, a 13” round shelf will produce a
12.5” circle, but only allow a 9” square. But, a 13” square will produce a 12.5” circle,
and a 12.5” square. 

What size do you want?What size do you want?

The truth is that size does matter. The rule of thumb we’ve always heard is that an
artist should purchase the largest kiln they can a ord, as they will surely grow to
produce larger work as time goes by. Our hunger to do more, learn more, and do
it bigger and better than before is amazing! With that said here’s the skinny on
size… You are limited by the size of your shelf! There…..we said it. Forget the outer
dimensions that are listed in the specifications. The shelf size that fits in the kiln is
the rate limiting factor on the size of piece you can produce. We recommend that
you choose the shelf size rst and the kiln second. Select a shelf that will provide
the needed surface area for your largest projects.

What shape, size, and depth do I need?
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What shape, size, and depth do I need?

How deep should it be?How deep should it be?

This is the most overlooked question we’ve found, and the one that usually turns
out to provide the most regret if ignored. This is also a question that you must ask
with perspective of looking at your future. Today you might only be working flat
and shallow, but tomorrow you may want to work deeper and make vessel sinks,
or use drop rings, or even pendant lighting draping over tall oral former molds.
Once you commit to a depth, you are stuck with it, so go as deep as you think you
might ever need to go. Kilns come in various depths from 4.5” – 24”. Keep in mind
that a very deep kiln requires more energy to run, and thus will have higher
operating costs to heat the chamber. In practical terms, the operating cost
between a 9” depth and a 15” is not as signi cant as the di erence between a 9”
and a 24” depth.

A few practical considerations...A few practical considerations...

The rules of physics being what they are dictate that a certain amount of energy is
required to heat a particular amount of space. What this means is that at a certain
size, usually about 18”, a kiln will require more power to function. So…as a general
rule kilns over 18” in size are almost always powered by higher voltage as the
need more amps to operate. With all of that said, here i the common sense
decision making equation:

If I want bigger than 18” in size - then I must commit to 240v power

If I only have 120v power available - then I must stay under 18” in size

This has no bearing on the shape of the kiln you choose, although the depth will
play a part in determining the volume of chamber space that needs to be heated.

What shape, size, and depth do I need?
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What kind of controller is best?

Once you have determined all the speci cations and features you want in your
kiln, the next very important decision is to choose how you want to control the
heat in the ring chamber. There are various options available and you’ll need to
decide what suits you best for the long term. There are basically two categories
that controllers fall into; manual or automatic. This works just like a car does. A
manual controller will require the user to make the shifts and adjustments, and
thus an automatic controller will do the work for you. Here’s the rundown on how
it all works.

Manual Controller OptionsManual Controller Options

A manual controller often has a toggle on/o  switch and a dial to adjust the ring
time of a kiln’s elements. This is either an in nite switch with graduated
increments, or a dial switch that adjusts the elements to either; low, medium, or
high. There is usually an indicator light to show that the unit is on and operating.
A thermocouple sits inside the kiln. Sometimes it is attached to an analog
pyrometer. The thermocouple measures the temperature inside the kiln and the
pyrometer displays that information.  

Manual controllers are easy to use and when paired with a pyrometer will allow
for informed ring. But keep in mind a manual kiln requires a lot of attention and
monitoring. Manual controllers do not allow for ramp hold programming that is
necessary for metal clay and glass.

What kind of controller is best?
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What kind of controller is best?

Automatic or Digital Controller OptionsAutomatic or Digital Controller Options

A digital controller will allow your kiln to re automatically through multiple
segments, and then will turn o  the elements after your ring is complete. The
digital controller is programmable and you can set di erent programs for
di erent types projects including, metal clay, glass and ceramics. A digital
controller will allow you set multiple segments in a ramp hold schedule. It will
allow you to delay the starting of a ring. It will allow you hold/soak at multiple
temperatures, for variable periods of time, and will allow you to skip steps in a
firing schedule when necessary. 

A digital controller may at rst seem daunting to use, but after a few days of
experience it will be simple and reliable. Digital controllers vary in their
complexity, but for the most part, each controller comes stocked with a wide array
of diagnostic tools and information delivery options. Many digital controllers have
the option to be either user directed in the ring schedule, or can come pre-
programmed with ring schedules preloaded at the factory. Some digital
controllers even have options to add a connection for use with a computer
program interface.If you are planning to re for production, or your projects will
require several ramp/soak settings including annealing, a digital controller will
deliver consistent control plus the ability to re the same sequence repeatedly. A
digital controller will allow the kiln to be red without constant monitoring, but
not unattended. 

*** All kilns need to be checked at the fusing temperature, to determine if
more time or temperature is needed. Digital controllers are a must for long
annealing cycles.***

What kind of controller is best?
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What other features are important?

Kilns from every manufacturer are configured with features that allow for different
types of functions. These features are available in ber and brick models. Here
are a few of the configuration options and their benefits:

Top Load Kilns Top Load Kilns - Just like the name says, you load these from the top. The lid can
either be hinged, or completely removable. This type of kiln is bene cial for
jewelry makers who are loading lots of smaller pieces into a kiln. A top load kiln is
perfect for those working with powders and frit right on the kiln shelf. Top loaders
are also great for seeing what you are loading into the kiln, which can be harder in
a front load kiln. If you have shorter arms and want a deep kiln, you might find top
loaders to be a challenge. Top loaders are perfect for draping because they allow
you to center your glass evenly over the drape mold.

Front Load Kilns Front Load Kilns - Front load kilns open like a refrigerator or microwave, or can
open like an oven door. This type of kiln is bene cial for removing items from the
kiln while they are hot as in enameling, or if you are doing hot manipulations like
combing. Front loading square kilns. These kilns are designed especially for the
user to manipulate the glass while hot. When the door is opened, the heat
escapes up and the user can manipulate the glass easier with less direct heat in
this kiln design. You will usually pay a premium for this con guration. If you have
limited upper body strength, you may nd front loading kilns to be a challenge as
you will need to lift your work onto the shelf and slide it back. This is also true for
the weight on the shelf and placing it in front of you.

Clam Shell KilnsClam Shell Kilns  - A clam shell loading kiln will open from the bottom and the
top and sides will lift up onto the hinges, A clam shell kiln will sometimes also be
a top loader as well. This kiln really delivers the best of both worlds; accessibility
and free access to your shelf, in addition to ease of loading, and convenience. You
will likely pay a premium for a top –load/clam shell kiln, but it’s usually worth the
cost!

What other features are important?

https://kilnfrog.com/pages/what-other-features-are-important


What other features are important?

Flip Doors (aka; Punty Doors, Bead Doors, Doggie Doors)Flip Doors (aka; Punty Doors, Bead Doors, Doggie Doors) - These are a must
if you are preheating rods, or making beads that need to immediately go into a
kiln for annealing. Many times a ip door is added to make a kiln suitable for
multiple functions. Think about what you plan on doing most and choose the kiln
that is perfect for that function. Sometimes adding a ip door to a kiln makes it
less e cient, and makes it harder for the kiln to reach top fusing temperatures.
Consider this when you purchase.

Windows (aka; quartz portholes)Windows (aka; quartz portholes) - These are not the same as vent holes or
peep holes. A window is a quartz porthole that allows the user to see into the kiln
at peak ring temperatures. This feature is a purposeful add-on to a kiln, but not
an absolute necessity. Windows are especially helpful when checking on the
progress of a slumping, draping, or drop ring project. A window will also allow
you to check the progress of a pot melt/aperature pour or screen melt. 

What other features are important?
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120 volt vs. 240 volt

Kilns are usually powered by either electricity or gas. For our purposes, we’ll only
be discussing electric power requirements. The larger the ring chamber in a kiln,
the greater amount of power will be required to operate the kiln. So, before you
make a decision to about which kiln to purchase, you must rst consider where
you are locating the kiln and the available power source for your unit. As a rule,
small kilns can operate using standard household 120 volt power. Larger kilns
typically require 240 volts to operate. In some settings 208 volts may be all that is
available. To provide the performance it was designed to give, a kiln must have
the proper outlet and matching breaker to supply adequate voltage and
amperage. An incorrect connection may cause disappointing or even hazardous
results. A quali ed electrician needs to be consulted to determine whether your
wiring is adequate. Here’s a sparky look at the options.

120 Volt Kilns120 Volt Kilns

Smaller kilns (under 13”) typically run on household 120 volt, 13 amp household
current. This will allow the owner to plug the kiln into just about any plug in the
house. Most standard household breakers are 15-20 amps, so a 13 amp draw on
that breaker will not overtax or “blow” the breaker. As the firing chamber increases
in size (14” – 18”) the amperage required to heat the chamber will increase to 15-
17 amps. These higher amperage requirements will dictate the need to install a
dedicated circuit of 20 amps to be installed. This new circuit will be dedicated
speci cally to the kiln, and will not have anything else attached to it that will draw
power. A licensed electrician should install a dedicated circuit, and will typically
do that for a nominal fee.

120 volt vs. 240 volt
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120 volt vs. 240 volt

240 Volt Kilns240 Volt Kilns  

Larger kilns (over 18”) typically operate on 240 volts and may require either 30, 40
or up to a 50 amp service. These kilns usually require the services of a licensed
electrician for installation of special receptacles and special wiring. According to
one manufacturer, incorrect voltage is the number one mistake made by
customers when ordering a kiln. Be sure that you know whether the available the
service is 208 or 240 volts, as the wiring looks exactly alike. Standard electric kilns
will run on 240 volts, single phase. Commercial electric kilns may be wired for 240,
208, 380, or 480 volts; single or three phase. Most commercial kilns require direct
wiring and a receptacle outlet is not required.

120 volt vs. 240 volt
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Where should I place my kiln?

Here are some basic guidelines about locating your kiln:

Make sure you have adequate space... at least 12 - 18 inches of space between the
kiln and the wall. (However, for operator comfort, allow room to walk around the
kiln if maintenance is required.) It is recommended that the unit be placed on a
stand on top of flame-resistant flooring like a cement floor or board. 

Make sure the area is really clean - remove all ammable or combustible
materials such as curtains, plastics, rags, paper, packing materials, etc. from the
area surrounding the kiln. 

Make sure the area is well ventilated – proper air exchange is necessary for you
kiln to last a long time. Heat from the kiln and outside air can accumulate in
restricted areas above both gas and electric kilns. 

Make sure that the heat has somewhere to go, and is replaced by fresh cooler air.
Set up a fan near the area, or open a window to ensure good air exchange. Check
all local requirements or codes before installation.

IMPORTANT: Always read your owners manual and follow you kilnIMPORTANT: Always read your owners manual and follow you kiln
manufacturer's instructions.manufacturer's instructions.

Where should I place my kiln?

https://kilnfrog.com/pages/where-should-i-place-my-kiln


What do I do when I get my kiln?

Kilns delivered via UPS Kilns delivered via UPS 

All small shipments under 80lbs. will be delivered to your door.  Additionally, they
all have tracking numbers so, we will know the location of your package at all
times and can estimate your delivery date.

Kilns delivered via motor freight Kilns delivered via motor freight 

Obviously, your house was not equipped with a loading dock and, it would be
impossible for you to use your kiln if you can't get it o  the truck.  Our thoughts
exactly... So, at Kiln Frog, all kilns delivered via motor freight include residential
delivery which means you get a lift gate at no extra charge! You can then expect
the driver to unload the kiln from the truck via lift gate and pallet jack and place it
in your designated area. Then, it becomes your responsibility to unpack and
inspect it.

What if there is damage?What if there is damage?

Just about all kiln manufacturers’ package their kilns so they will arrive
undamaged, but sometimes bad luck visits and something could get damaged. In
the unlikely event of this happening, you have the option of refusing delivery.
Check the count of the items ordered, and note on the carrier's delivery receipt
any shortages. If any damage appears on outside of package, have the driver
inspect the packages and note on the carrier's delivery receipt the damage.

Immediately after delivery, open all cartons to determine if there is any concealed
damage. Retain all damaged items with their packaging Call carrier to report
damage and request an inspection within 24 hours. If a call is made later than 36
hours, the carrier can deny your claim. Make sure the damaged items have not
been moved from the receiving area prior to discovery of the damage. Allow the
inspector to inspect damaged items, cartons, inner packing materials and freight
bill. 

What do I do when I get my kiln?
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What do I do when I get my kiln?

Be sure to retain your delivery receipt, it will be required as supporting
documentation when a claim is led. Once the inspector has lled out the
inspection report, read it carefully and make sure you agree with the report.
Unless repairs will be completely satisfactory, be sure the inspector requests
replacement on the inspection reports otherwise a new item cannot be ordered to
replace what can be repaired. Continue to retain damaged merchandise even
though the inspection has been completed. Damaged items cannot be used or
disposed of without written permission from the carrier. Do not return damage
items to the shipper without written authorization from the supplier. If
damage items are picked up by the carrier for salvage, secure the receipt.  

Documents Required for Filing a Freight Claim

 Your carrier's loss or damage claim form
 Shipper's original invoice or copy
 Original bill of lading
 Original paid freight bill
 Carrier's inspection report
 Repair invoice 

It is the customer's responsibility (as consignee) to le any claim. Kiln Frog is
willing to assist you in collecting claims but this willingness does not make us
responsible for collection of claims or replacement of materials damaged or lost.
KILN FROG CANNOT MAKE FREIGHT CLAIMS FOR CUSTOMERS.

What do I do when I get my kiln?
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What type of plug do I need?

Each kiln model described on our website will identify which of the following
power supply receptacles is used with that model. They are identi ed by voltage
and amperage as well as the NEMA designation. Those described as "direct wire"
do not use a receptacle, instead, they are permanently wired.

Download the Download the NEMA Configuration Chart!NEMA Configuration Chart!

 
NEMA 5-15R: 120 Volt, 15 Amp (typical household receptacle)

NEMA 5-20R: 120 Volt, 20 Amp

NEMA 6-20R: 240 Volt, 20 Amp

What type of plug do I need?
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What type of plug do I need?

 
NEMA 6-30R: 240 Volt, 30 Amp

NEMA 6-50R: 240 Volt, 50 Amp

NEMA 10-50R: 240V, 50 Amp (available by request)

NEMA 10-30R: 240 Volt, 30 Amp (available by request)

What type of plug do I need?
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How much energy/electricity will I be using?

The simple answer is that ring a kiln costs less than you’d imagine. Even though
a kiln draws electricity, it does not draw it continually, so during a typical glass

ring, a kiln's elements are drawing power only a fraction of the time. Most digital
controllers allow you to enter your cost per kilowatt hour for electricity and they
will report back the cost of the firing.

Here’s one formula for calculating the cost of firing your kiln:

1 = Amps2 = Volts 3 = Estimated Firing time in hours time x .75 (kiln is only on full
power intermittently)4 = Cost per kilowatt hr from your electric bill

1 x 2 x 3 x 4 = Firing Cost 1,000

A longer ring will increase the energy cost, it will not be a large increase because
the kiln will not be on full power any longer and the .75 factor in “3” of the formula
would be lower. The formula assumes a normal, even increase per hour.

Here’s another way to calculate electric usage and costs:

Step 1:Step 1:  Determine the wattage of the kiln (Volts x Amps = Watts... ex. 120 volts x
15 Amps = 1800 Watts)

Step 2: Step 2: Multiply wattage by 1000 (ex. 1800 Watts / 1000 = 1.8 KW)

Step 3:Step 3:  Multiply kilowatts (KW) by KW cost on your energy bill (ex. 1.8 KW x $0.15
= $0.27 per KWH  for each hour the kiln is on high and not cycling on and off)

Step 4:Step 4:  Multiply the answer you received above by .75 (ex. $.27 x .75 = $.20 per
hour to run the kiln)

We assume the kiln is cycling on and o  during this ring so the actual amount of
time the kiln is running a program is about 66% to 75% on. 
This is not much for a 120v small kiln, but can add up over a month of ring a
240v 45 amp kiln. 

How much energy/electricity will I be using?
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Prepare for Firing

Setting up your kiln for the rst ring is really important. It’s kind of like the rst
kiss in a relationship. It’s a little scary, but very exciting. Many of these steps will
be repeated every time you use your kiln.

STEP 1: CLEAN THE KILN... Kiln cleanliness is next to kiln-godliness!STEP 1: CLEAN THE KILN... Kiln cleanliness is next to kiln-godliness!  It is
very important to vacuum all brick areas on the inside of your kiln! This includes
the inside of the lid, around your elements on the side, and the bottom. Your
vacuum should have a HEPA lter, to protect you from inhaling dust. Ideally you
would use a shop VAC with a separately purchased HEPA lter. Make sure you are
using a soft brush attachment. You are vacuuming because you must remove all
kiln brick dust, sand, and residue that could settle into your glass during the ring.
This should be done before you load your kiln at least every other time you fire.

Here’s why you are doing this...Here’s why you are doing this...

When the elements heat up, the kiln brick expands. When the kiln cools, the kiln
brick contracts. All that expansion and contraction tends to degrade the brick,
causing tiny cracks in the brick and eventual crumbling. This crumbled yuk, or kiln
brick sand almost always seems to nds its way onto the top of a red piece of
glass. It can be removed by sandblasting the surface of your glass, but who wants
to add an extra step when you don’t have to? 

If you use frit in your pieces, those tiny fragments of glass can nd their way onto
the bottom of the kiln. When the kiln heats up those fragments of glass expand
and eat into the kiln brick. When the kiln cools, the glass fragment contracts and
pulls away pieces of the brick from where it had previously expanded. If you allow
this process to continue over and over, a larger hole will be created each time you

re. Eventually, this tiny glass fragment could bore a hole right through the base
of your kiln. Of course it would take some time, but who wants to deal with that?

Prepare for Firing
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Prepare for Firing

STEP 2:STEP 2:  KILN WASH KILN WASH  Next, you are going to Mix up a batch of kiln wash, aka shelf
primer. You want the mix to be somewhat thick for this application, close to the
consistency of heavy cream. Then, paint the oor of the kiln with a heavy coating
of the mixture. We recommend going about a half inch up the side as well. Repeat
this process 3 times. This protects the re brick from glass that lands on the oor
of the kiln. Make sure NOT to get any shelf primer on the elements/coils. Check
this coating every few months to assure the oor of the kiln is well protected.
Reapply as needed.

STEP 3:STEP 3:   MORE KILN WASHMORE KILN WASH  Now, you are going to thin down the kiln wash to a
nonfat milk consistency. Paint your shelf by applying kiln wash in complete thin
coats. First in one direction, then in the opposite direction, varying north/south,
then east/west, etc. You’ll need about 6 coats to properly protect your shelf from
glass adhesion. Thin coats are always preferred over thick ones. Applying the kiln
wash that is too thick will result in the kiln wash peeling back from the shelf after
just one ring. It’s really annoying when that happens. If it does, just scrape o  all
of the kiln wash and start over with thinner coats. This step should be repeated as
needed. If the kiln wash is gauged, scratched, or chipped, that’s when it’s time to
scrape the shelf clean and reapply.

STEP 4: VISUAL INSPECTIONSTEP 4: VISUAL INSPECTION Make sure all the coils/elements are in their
designated place. In shipping things can get jostled out of place and pins can
loosen, so this is the time to tuck everything in where it belongs. Don’t be shy
about this because once you re a kiln the elements – which are exible when
new –will get brittle and are more di cult to reposition. Check this every time you

re! Get in the habit of doing a visual inspection around the kiln before hitting the
start button. Also, make sure you have read... where to place your kiln!

STEP 5:STEP 5:  LEVEL LEVEL Next, level the kiln. If you can’t get the kiln level, then make sure
you level your shelf. Depending on where you’ve placed your kiln, this can be easy
of difficult.

Prepare for Firing
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Prepare for Firing

Leveling the kiln: For a oor-standing kiln, set the feet of the kiln on
concrete pavers or bricks, and then shim the pavers -- using a bulls eye
level to see when it is level. This step is critical for even thickness when
fusing, casting and slumping – especially into deeper molds.

Level the shelf: Place the shelf on top of even height kiln posts and place
the bulls eyelevel in the middle of the shelf. Then shim between the posts
and the shelf to level. We use 1/8” ceramic ber. Don’t use anything
flammable….duh!

STEP 6: BE SAFE STEP 6: BE SAFE Make sure that your power cord hangs loosely, without
kinks, and does not touch the side of the kiln. It should go without saying
that the cord shouldbe directly plugged into the outlet, and NOT into an
extension cord. Remember to practice good electrical common sense.

STEP 7: STEP 7: TEST TILESTEST TILES  Make test tiles and log your ring schedules, temps, cooling
time, etc. This is a MUST. Ideally all kilns would re the same, and they all would
be true to temperature. But that’s not really realistic. Most kilns re close to the
target temp, but each one is a little di erent. ***It is acceptable if your kiln res
up to 20 degrees cool or hot based on the fact that the temp of the glass, the shelf
and the thermocouple tip will all be slightly di erent. REMEMBER, that target
temperatures are stated as a range of temps, not one specific number.

IMPORTANT: The above are general guidelines only. Always read your owners
manual and follow you kiln manufacturer's instructions.

Prepare for Firing
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Factors to consider when selecting 
a firing schedule

First, envision what you want your nished piece to look like and ask yourself the
following questions:

 What is the size (diameter) of the piece? How many layers thick will it be?
 What is the desired finished look?
 Will it be a full fuse, a more textural tack fuse, a combination of both?
 Will it be slumped or draped to become a more 3 dimensional and possibly
functional piece?
 Will it be embellished with any surface decorations like enamels or metallic
paints?

The size of your project is de ned by both the diameter of the piece as well as the
number of layers of glass. Glass as a material is a very poor heat conductor. The
larger or thicker your project is, the more slowly it needs be red so that the glass
has more time to heat or cool evenly all of the way through.

Imagine that you are going to bake a cake. You have set your oven on preheat to
heat it up quickly, put the cake into the oven to bake, and forgot to change the dial
setting to bake. When the timer goes o , you look in the oven and discover that
the cake is overcooked and possibly burned on the edges, yet the center is still
sunken and uncooked.

Factors to consider when selecting a firing schedule
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Factors to consider when selecting 
a firing schedule

It’s just the same for glass. If you heat the glass too quickly, the edges may be
fused to the desired nish you like, but the center hasn’t nished fusing. One
solution would be to soak the piece at the process temperature for a longer
period of time, but you are also taking the risk that devitri cation (visible clouding
due to crystallization) on the surface or that the edges will over re and have an
unusual appearance.

Another possible scenario is that the edges of the glass have melted more quickly,
trapping a large amount of air in the center of the piece which expands into large
bubbles within the glass, thus distorting the design. Both scenarios could have
been avoided simply by slowing down the firing program. 

Think about your nished piece again. You are creating a 10” bowl that will have a
full fused appearance with some added textural design elements that will be
added using liquid stringer. The nished appearance will also have Hanovia gold
added as accents and be slumped into a 10” bowl mold.

Seldom can a fused piece be nished in one ring. It’s usually necessary to re
your piece multiple times in order to achieve the nished look that you have
envisioned. With this in mind, make a list of the steps that you will need to do to
create this piece, then organize them in order by process temperature from the
hottest to the coolest.

By order of process, the full fuse is the hottest process and will be the rst ring,
followed by 3 different firings to create your original glass art piece.

Factors to consider when selecting a firing schedule
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Firing Stages

Initial Heating from Room Temperature (room temperature to 1200°FInitial Heating from Room Temperature (room temperature to 1200°F
range)range)

During the initial heating, the glass is very brittle and susceptible to breaking
(thermal shock) if it’s heated up too quickly. During this stage, it’s best to take a
conservative approach and slowly heat up the glass. At the end of this range, it’s a
good idea to add a heat soaking period to allow the project to equalize to the
same temperature throughout. Never peek in the kiln during this stage, or you risk
thermal shock breakage.

Process Heating (1200°F to 1500°F range)Process Heating (1200°F to 1500°F range)

The glass becomes softer and more uid. During the process heating stage, the
glass can be red more quickly to the target temperature and soaked only long
enough to achieve the desired look. It’s important not to hold the project at  these
temperatures for a long period of time, or you run the risk of devitri cation (a
visible clouding of the glass surface due to crystallization).

Fast Cooling (1500°F to 1100°F range)Fast Cooling (1500°F to 1100°F range)

After the nished look has been achieved, it’s important to cool the inside of the
kiln and the glass as quickly as possible to stop the ring action so that it
“freezes”. During the fast cooling stage, the surface of the glass is cooler and it has
contracted more than the heated center which remains expanded, thus
introducing stress into the glass piece.

Annealing (1100°F to 700°F range)Annealing (1100°F to 700°F range)

At the beginning of the annealing stage, it’s necessary to heat soak the glass
for an extended period of time to allow the glass to equalize in temperature
throughout and release the stress that’s in the glass. This makes the glass more
stable. Then the glass is slowly cooled through the annealing temperature range
to better ensure the glass piece is free of internal stresses and is physically
stronger. NEVER OPEN THE KILN DURING THIS STAGE! I repeat... NEVER OPEN THE
KILN DURING THIS STAGE!

Firing Stages
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Firing Stages

Cooling to Room Temperature (700°F to room temperature range)Cooling to Room Temperature (700°F to room temperature range)

After the glass temperature has cooled below the annealing temperature zone, the
kiln can be turned o  to allow it to cool at it’s own pace to around 150°F – 200°F.
Again, to avoid thermal shock, do not open the kiln until it has cooled down to at
least 200°F. Even at this temperature, the glass is very hot, so do not attempt to
pick it up in your bare hands. Simply open up the lid of your kiln and allow the
glass and the kiln shelf to cool down to room temperature.

Firing Stages
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Keeping a Log

There is no “one program ts all” ring schedule for kilns. Even supposedly
identical kilns behave slightly di erently. Plugging the same kiln into di erent
outlets in your house may also alter the ring schedule you need. Additionally,
di erent size projects or di erent colors of glass will react di erently,
necessitating changes to your ring schedules. It is therefore very important for
you to keep detailed ring logs whenever you do a new project or change any
parameter in an existing project. We know that keeping a kiln log can be tedious
but, it will help you learn as well as help you to prevent mistakes along the way.

As you gain experience using your kiln, you may nd that you need to use the
“add hold time” or the “skip step” sequences to get exactly the results you want. If
this is consistently the case for your particular project, you may want to generate
a user program, written to your desired speci cations or modify one of the pre-
programmed firing schedules.

Keeping a Log
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Safety Precautions

Kilns are as safe as any other electrical appliance when used under normal and
proper operating conditions. All safety precautions should always be observed.

Use common sense while installing and using your kiln.  Do not install your
kiln closer than 12" from any surface, or closer than 18” from a combustible 
surface. Remove all potentially combustible materials from the kiln area.

Make sure all electrical speci cations are followed. Use correct voltage, wire size
and circuit breaker. Make sure all connections are tight. Avoid using aluminum
wire. Always use the proper grounded receptacle. A quali ed electrician or service
person should be used for all electrical service or repairs.   

Install in covered, walled in, well-ventilated area. Fumes from the ware should be
vented to the outside.

Avoid moisture. Do not allow your kiln to get wet. Never use your kiln
outside! Always keep children and unsupervised personnel away. Surface will get
hot and a burn could result.  

Fire glass only to the manufacturers recommended ring temperature. Improper
re temperatures could result in damage to your kiln. Do not operate glass kilns

over the maximum temperature rating.

   

Unplug kiln when not in use and if there is an electrical storm. 

Unplug the kiln before servicing or vacuuming.

Do not drop or slam the lid shut.

Let the kiln cool to room temperature before opening the lid.

Replace any worn or defective parts with ONLY genuine replacement parts. 

Safety Precautions
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Care and Maintenance

Caring for you kiln is an easy task that, if you pay attention to the small things, can
save you down time and lots of maintenance dollars. 

Before every firing…

Look. Look. Take a gander inside of your kiln and make sure nothing has taken up
residence. You think we’re kidding, but sometimes, especially if your kiln lives in
your garage or basement, insects or even a critter could have taken up temporary
quarters if you left the top open. If you have house pets and the kiln is in an area
that your pets can access, make sure that none of your little friends have left you
a liquid present near the kiln. Moisture and electricity don’t mix, and really smell
up the joint! Avoid installing kilns in a damp area. This could cause corrosion on
the plug. Even if there is no critter present, sometimes droppings around your kiln
can be a tell tale sign you have guests in the vicinity. Check for anything out of the
ordinary.

Vacuum. Vacuum. Turn o  the power switch! Then, vacuum all brick areas on the inside of
your kiln!  Make sure there is no loose ber paper, blanket or other refractory
material that is unneeded in the kiln. Extra burnout of unnecessary ber smells
crummy and may contribute to devitri cation. This includes the inside of the lid,
around your elements on the side, and the bottom. Your vacuum should have a
HEPA lter, to protect you from inhaling dust. Ideally you would use a shop VAC
with a separately purchased HEPA lter. Make sure you are using a soft brush
attachment. You are vacuuming because you must remove all kiln brick dust,
sand, and residue that could settle into your glass during the firing.

Clean. Clean. Make sure the area is really clean - remove all ammable or combustible
materials such as curtains, plastics, rags, paper, packing materials, etc. from the
area surrounding the kiln.

Inspect.Inspect.  Make sure all the coils/elements are in their designated place and tuck
everything in where it belongs. Make sure the elements and their respective
channels have no glass, glazes, or metal fragments, crustings, etc.

Care and Maintenance
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Care and Maintenance

Push all loose element pins back into place. Inspect your thermocouple for any
signs of damage and replace immediately if needed.Tighten screws in the lid
band, if necessary.

Check for cracks. Check for cracks. Check your shelf for cracks before ring. This may prevent the
possible disappointment of the shelf breaking mid- ring. Sand any rough spots
on the bottom or shelves and recoat with kiln wash. It is not necessary to kiln
wash between each firing but a sufficient coating should be maintained.

Power Up! Power Up! Turn the power switch back on and make sure your kiln registers an
appropriate room temperature for the inside of the kiln.

Perform a regular monthly maintenance check up….Perform a regular monthly maintenance check up….

Do a Lid Check Up! Do a Lid Check Up! During every firing the kiln lid expands and contracts. All this
action will make it necessary to tighten the lid band occasionally. Carefully, using
the correct tool, tighten the band, being mindful not to strip threads. Most kiln lids
are manufactured with a protective coating on the "hot side" or inside. This
coating was applied to optimize the heat insulation of the lid, as well as to prevent
brick dust from falling into the kiln. Of course this cannot be completely
prevented. Because of all of this expansion and contraction over the years, cracks
may appear in the lid. Most cracks are cosmetic in nature and will have no impact
on your rings. Sometimes, a small crack can become a problem that can be
repaired with kiln cement. If a lid crack is creating a structural problem, then it’s
time to call in the kiln repair person, or call the manufacturer. Structural problems
will be handled in short order by most manufacturers during the warranty period.
If you are in the warranty period, DO NOT ATTEMPT TO REPAIR THIS without
calling the manufacturer, as this could void your warranty

Care and Maintenance
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Care and Maintenance

Do a Body Check Up!Do a Body Check Up! The only things inside of your kiln should be your
elements, pins, brick, kiln furniture/posts and kiln washed shelves. Turn o  the
power to the kiln and remove anything else (glaze, slip, clay, glass, silica sand)
from the sidewalls before ring. We are doing this for the same reasons we
vacuum the lid. Leaving this material in the kiln will damage the sidewalls and
possibly the heating elements. Remove the material with a small screwdriver or
knife. Be careful not to gauge the brick. It's possible that small pieces of brick will
break free from the sidewall. Most cracks are cosmetic in nature and will have no
impact on your firings. 

On occasion, a small crack can become a problem that can be repaired with kiln
cement. Be as neat as possible and be mindful not to get cement on the heating
elements, as this could destroy the element. If a sidewall crack is creating a
structural problem, then it’s time to call in the kiln repair person, or call the
manufacturer. Structural problems will be handled in short order by most
manufacturers during the warranty period. If you are in the warranty period, DO
NOT ATTEMPT TO REPAIR THIS without calling the manufacturer, as this could
void your warranty. 

Visually Inspect The Elements!Visually Inspect The Elements!  Rusty, bulging, and thinning or thickened areas
of your elements mean wear is happening. Elements don’t last forever, so expect
to change your elements at some point during the life of your kiln. Element wear
is based on the number of rings you do, and the environment or climate where
the kiln resides. Just like tires on a car, mileage equals wear. In a kiln, the hours

ring are equivalent to miles. The more hours you re, the wear you’ll see on your
elements. The thicker the gage of the element coil wire the more resilient the
element will be. 

Care and Maintenance
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Care and Maintenance

Keep in mind that each manufacturer has taken great care to size the element
coils for the amount of amperage that they will carry to get the job done well. If
you nd it necessary to change out your elements, make sure you speak to the
manufacturer to determine the appropriate element size for your kiln. Please refer
to your operator’s manual for the discussion and photo's of "Element
Replacement".

Perform an Electrical Check Up!Perform an Electrical Check Up!  Periodically inspect the power cable,
receptacle, and plug for any signs of discoloration or heat. Make sure all
connections in the receptacle and plug are tight. Check plug regularly for
corrosion or dark spots. If corrosion or discoloration occurs, replace the plug and
receptacle. Touch the plug and receptacle regularly to make sure it is not hot. If it
does feel hot, check for loose connections and corrosion. Do not continue ring
until the problem is xed. Replacing the cord set or the receptacle may be
necessary. If an electrical problem occurs and it becomes necessary replace any
part of the plug assembly, then it’s time to call in the kiln repair person, or call the
manufacturer. Electrical problems will be handled in short order by most
manufacturers during the warranty period. If you are in the warranty period, DO
NOT ATTEMPT TO REPAIR THIS without calling the manufacturer, as this could
void your warranty. 

Care and Maintenance
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How do you repair a crack in a fiber kiln?

It’s perfectly normal for every kiln to to develop heat generated cracks over time
and use. We all know that rebrick cracks, but so can ceramic ber. As each
material heats and cools, it will expand and contract with each ring. This will
inevitably cause those pesky cracks. Most cracks in your ber are minor and
mostly cosmetic, but they can also occur on a ring surface on an all ber kiln.
Since the ber is such a good insulator, those cracks you see on the surface
hardly allow any heat to be lost. That is... unless you have a gaping hole to the
outside.

If you’re not sure what kind of material your kiln is made from, here’s the
lowdown on how can you tell a ceramic ber kiln from a rebrick kiln from Arnold
Howard, Engineer at Paragon, "Ceramic ber is white, light-weight, and has a fairly
smooth surface. Firebricks are porous. A rebrick ring chamber has seam lines
where the firebricks are cemented together." 

For ber kilns, if you are concerned about those ugly surface cracks, you can ll
them with a product called Pyrolite E-Z FillPyrolite E-Z Fill  , a refractory adhesive that comes
pre-loaded into a caulking tube.

Arnold’s easy to follow instructions for lling damaged areas of ceramic ber are
listed below... so, go get yourself a caulking gun and let’s get to it!

How do you repair a crack in a fiber kiln?
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How do you repair a crack in a fiber kiln?

HOW TO REPAIR A CERAMIC FIBER KILN WITH PYROLITEHOW TO REPAIR A CERAMIC FIBER KILN WITH PYROLITE

1) Unplug the kiln. Scrape/sand the ceramic ber to remove glass, ceramic glaze,
or other melted contaminants. Remove as little ber as possible. If a heating
element is located where you are scraping, avoid touching the element.

2) Vacuum the dust from the damaged area. Remove all the contaminant.
Otherwise it will melt and embed deeper into the ring chamber. Keep the
vacuum cleaner nozzle at least 2” from the thermocouple and the controller. This
is to avoid damaging the controller with static electricity, which can build up on
the nozzle.

3) Squeeze the Pyrolite into the gouge. Pyrolite is similar in consistency to window
caulking. Smooth the Pyrolite with a small putty knife or credit card and smooth it
evenly. Allow it to dry before ring the kiln. You can send to level and smooth
after the Pyrolite is fired.

How do you repair a crack in a fiber kiln?
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Glossary

The glossary is designed to assist you in nding and understanding all of the
various terms associated with glass, ceramics, metal, clay, enameling, and more!
We hope you will nd this a useful resource as we have emptied our brains and
have nothing left to share with you!

Great news... Now you can download the glossary, too!

A-B  |  C  |  D-E  |  F  |  G  |  H-I-J  |  K-L  |  M-N  |  O  |  P-Q  |  R  |  S  |  T  |  U-V-W-X-Y-Z

Glossary
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