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KN SAFeTY

Be Safe

Tens of thousands of kilns are used safely in homes, schools, and professional studios throughout the world. With
agood understanding of your kiln and a little common sense you can avoid any accidents. Please observe the following
safety recommendations:

¢ Thestainlesssteel jacket and someof theother fixturessurrounding
thekiln will get hot enough to burnyour skin when thekilnis
heated. Thereforeitisimportant to beextremely car eful when
wor king closetothekiln.

¢  Keepsmall children and petsaway from thekiln whenit isfiring.

¢  Becareful when openingthekiln door whilethekilnisheated. We
recommend you use glovesto protect your
skin from thehot air that can escapefrom the
chamber of thekiln when openingthelid (or

door on front loadingkilns). :

¢  Theelementsinsidethekiln chamber will ™ .
cause an electrical shock if touched. Never e
insert metal instrumentsintothekiln whileit
isfiring. The GM 10F wasdesigned with special bafflesto protect
theoperator from apotential shock when inserting mandrels. Never
insert mandrelsintothekiln chamber if thebafflesareremoved.
TheGM22CSisequipped with aswitch that temporarily shutsoff
thepower totheelementswhen thekiln isopened.

¢ Alwaysbesuretounplugthekiln beforeworkingon theelectrical
componentsof thekiln.

¢  Planonbengwiththekiln whenitissched-
uled toturn off.

¢ Removeall potentially combustible mate-
rialsfrom thekiln area.

¢ Longtermviewinginsdethekiln chamber
can cause damage to your eyes. There-
fore, it isrecommended that you use IR and UV protective glasses
when lookingintothekiln for extended periodsof time. #3welders
green or gray glasseswill protect your eyes.




KN Setup

L ocation

1

L ocate your kiln near your present electrical outlet or where anew circuit can be installed with the least cost. Position
thekiln to the left of your electrical outlet so the cord will have an easy run and will not place a strain on the plug or
outlet.

Install it in awell ventilated, sheltered area such as a carport, garage, utility or hobby room. It should be convenient to
where you are working, and out of the way of traffic areas.

Allow at least 18" (46 cm) of space between your kiln and adjacent walls.

4. Donot locatethekiln where flammable materialswill be stored.

Never fire your kiln within afour sided cabinet or closet. The fourth side must always be open to room air to prevent
the kiln from overheating surrounding surfaces. It is best to leave at least two sides open for easy access to controls
and peep holes. Fully automatic kilns should not be located in aroom that exceeds 105 °F (41.5 °C) or islessthan 32 °F
(0 °C) as damage to the el ectronic components may result.

The kiln must be placed on anon combustible surface such as cement, brick, metal or ceramic.

When installing akiln in aroom with afire control sprinkler system, please check the sprinkler head rating to insure
that heat emitted from the kiln will not activate the sprinkler system.

If you plan oninstalling an Envirovent system now or in the future, locate the kilns close to an outside wall so the kiln
or kilns can be vented with limited ducting.
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Unpacking TheKiln

For Model Specific Setup instructions please consult the Unique Model Features section of the manual.

Thekiln stand will ship in aseparate box on some models. GM 10F kilns are designed with abuilt in kiln stand.

2. Remove the black plastic stand feet from the accessory bag and place
them on the stand legs. Set the stand in the location you have designated
for the kiln. Be sure to remove peep plugs that may be taped to the stand.

3 ForGM1227, GM 1018, and GM 818 modelsyou may chooseto disas-
semblethekilninto smaller components before moving it from the box.
See Disassembling Production Series Kilns.

On models with buckles attaching the bottom slab, unhook the buckles.

5. Withapartner, lift thekiln (leaving the slab), using the lower section
handles (on models with handles), and rest on aclean, flat surface.

6. Position the kiln floor on top of the stand making certain that the weight is evenly distributed.

7. Level thekiln. Make surethe stand and kiln floor are level and do not teeter. Leveling problems may put unnec-
essary stress on the kiln during firing. To level the stand, place firm shims under the legs (never above them
touching the kiln). Center the kiln’s bottom slab on the stand and double-check teetering. On the GM 10F the
stand is built into the design of thekiln.

8 With apartner, pick thekiln up and rest it on top of thekiln floor.

9.  On modelswith slabsthat buckle to the kiln, reattach the buckles. On the GM22CS attach the buckle that
secures the kiln to the stand.

10. Inkilnswith peep holes, place the plugsin the hole or holes. (Peep holes are holesin the side of the kiln used
for viewing inside the kiln chamber and for venting gases.)

11. If the unit has awall mounted controller consult the instructions on page 26.

12. Plugthekilninto thewall receptacle. When thekilnisplugged in, the display reads PF. Press Enter and thekiln
should enter IDLE Mode. If thereisno display consult the troubleshooting section of thismanual. You are now
ready to test firethekiln

DisasseMBLING M uLTI-seCcTION KiLNS (ALwAYs UNPLUG A KiLN BEFORE DISASSEMBLY)
1 Removelid(Itisnot recommended toremovelidswith elementsin thelid sincethey areconnected electrically)
a. Remove one of the cotter pinsfrom thelid rod and slide the lid rod out of the lid hinge assembly.
b. Remove thethumbscrew and lid brace.
c. Liftthelid straight up and placelid on aclean, flat surface.
2. Remove Control Box
a. Remove the screws on the left side of the box that secure the box to the kiln, and swing the panel to the side.
b. Slidethe numbered feeder wires and thermocouple wires off of theterminal strip.
c. Liftthe control box up to removeit from the hinges.
3 Separate Sections
a. Unbuckle the draw-pull catches between each section.

b. Lift each section using the section handles and place on aflat clean surface.
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Preparation Before Firing

Remove any brick chipsor other foreign matter from around the elements. Contaminantswill eat through the
elements. We recommend that you vacuum the inside of the kiln to remove any dust that accumulates during shipment.

You will want to apply ashelf primer, also referred to askiln wash, on your shelvesto protect them from melted
glass adhering to them. There are anumber of different formulations with different instructions for application so be sure
to follow the directions of the brand you choose.

You may also wish to coat thefloor of thekiln. Never kiln wash thewallsor lid of your kiln!

Seating The Elements

The elements of your kiln need to be properly seated into the grooves of the brick. Elements have stress in them much
like glass before it isannealed. Thisstressis caused by winding and stretching the elements. By bringing the elements up to
aminimum temperature we can allow the elements to settleinto the grooves and relieve this stress. After the elements have
been seated, the element is more stable and less likely to pop or crawl out of the grooves.

The controller should be pre-programmed to run the seating program in Ramp and Hold Mode, program #6. Pressreview
to verify that the program listed below is entered in the controllers memory. If the program matches the one below simply
press START and let the program run. If for some reason the program is not loaded, please follow the instructions for pro-
gramming aRamp and Hold program inthe manual.

Program- 6
Segments- 1
Heating Rate 1 - 9999
Temperature- 1650 F
Alarm-9999

Tedt Firing

The test fire insures you that the kiln is functioning properly and has not been damaged in shipping. Be sure that
the coating on the shelvesis dry before your first test fire.

Test FIRE PROCEDURE

e Post up ashelf inthe kiln chamber at alevel where the top of the shelf isbetween 1” and 2* below the thermo-
couple. Fuse with the shelf in this position relative to the thermocouple whenever possible for accurate and
consistent results.

* Placeasample glass project using scrap fusible glassin the kiln and choose a GlassFire mode program using the
instructions on page 9. As a precaution you may want to provide a dam or barrier around the glass when fusing
morethan 2 layers. With morethan 2 layers, the glasswill spread until it findsalevel of 1/4”.

e Letthekilnfireand then cool to room temperature before opening thelid. If the project isfused or slumped to
your satisfaction the kiln is operating correctly.

Thefirst timethe elements arefired they will give off some smoke. Thisisnormal and expected. It isalso common
for hairline cracksto appear in the floor of akiln. Thisis caused by the expansion and contraction of the mortared brick
andisconsidered normal. It will not affect the firing of your kiln nor thelife of the kiln floor.




THE GLassMAsTER CONTROLLER

The key layout on the GlassMaster is designed to be easy to understand and efficient. Multifunction keys alow you to
load and review saved programswith aminimum amount of key strokes.

Adjustments can be made even during the firing without interruption. Beginners and professionals alike will appreciate
thelogical design of thelayout. Therearetwo programming modes available on the GlassM aster.

LED
Display _ Temperature Scale Selection
The controller may be programmed
to read temperatures in Fahrenheit
MENU allows access or Celsius
to advanced

programming features.

The Review key displays
the program that is
currently loaded.

REVIEW

If an error is made the
programmer can

press BACK to input The Start key begins the
the correct data. MENU program.

The Anneal key is Options
pressed when the glass The Stop key will stop the
has attained the desired BACK program at any point in
heatwork and the artist the firing.

wishes to begin the
annealing process.

The Glass Fire key

i accesses preset fusing,
Add Time key adds ARISEAL I'\:/!qdlfy Program slumping, and tack fusing
time to the final heating irng programs with choices of
segment in increments varying firing speeds.

of 5 minutes during the +5 Minutes
firing.
‘ +5°F (+2.7°C) The Cycle key is used in

Add Temp adds 5 c_onjunction with the Glass
degrees F gf heat to E]Cunanl Segment REGALL Fire key to choose

the final heating : various options.

segment.

The View key will For quick access to stored
display the current Ramp Hold allows the artist to Ramp Hold programs
segment of the firing construct and store their own simply press the Recall
program. specialized firing programs. key.

GrLass FIRE MoDE

The Glass Fire Mode allows you to access factory installed programs designed for general fusing, slumping, and
tack fusing. These programs were designed incorporating general heating and annealing principals. While they will not
work for al projects, they are definitely agood place for beginnersto start.

The Glass Fire Mode allows you to choose from 3 different firing speeds based on the size of your projects. These
speeds are then correlated to the process selected and an annealing program.

Ramp HoLp MobpE

The Ramp Hold Mode alows you to design and store your own programs for specialized projects. You can you use
up to 8 segments (16 segments when programs are linked). A segment consists of atemperature, a heating or cooling rate,
and ahold timeif oneisdesired. You can store up to 6 of your programs for easy recall.

The Add Time, Add Temp, and Anneal featuresallow you to control the final segment of the heating phase so the
kiln begins annealing when you want it to.

The View key alowsyou to check the current segment. The LED constantly displays the temperature and hold
times throughout the firing.

The Menu key allowsthe user to program Delayed Starts, Temperature Alarms and many other advanced features.




ProGRAMMING GLass FIrRe Mobe

Pleaseread theKiln Safety and General Firing Guidelinesbefor e programming your Kiln.

TheGlassFireModewas designed to
give beginners a starting point for their
Fusing, Tack Fusing, and Slumping Projects.
Using information from glass artists and
manufacturers we devel oped preset firing
programs based on the size of the piece and
the type of process desired. There are many
other variables that can effect the success of a
firing project such as position in the kiln,
accuracy of the thermocouple, strength of the
elements and many othersthat relate to the
properties of the glass. So please use the
GlassMaster Firing Modewith thisinmind.
For more advanced projects you may want to
design your own firing program using the
Ramp and Hold Mode.

1/8" Thick - 18" diameter or smaller
FasT 1/4" Thick - 4" diameter or smaller
3/8" Thick - Not recommended

1/8" Thick - 20" diameter or smaller
MEeDIuUM 174" Thick - 8" diameter or smaller
3/8" Thick - 5" diameter or smaller

1/8" Thick - 24" diameter or smaller
1/4" Thick - 18"diameter or smaller
3/8" Thick - 12" diameter or smaller
1/2" Thick - 8" diameter or smaller

SLow

The program asksfor 2 pieces of data, Speed and Process (processr efer stowhether thepieceisto be (Slumped,
Tack Fused or Full Fused). Usetheguidelinesin the table above to determine the proper firing Speed for your project.
When a speed is chosen the controller will set the Heating and Annealing portions of the program. When the processis
selected the controller adjusts the 2 process segments of the program based on the process you select. For a complete
list of Glass Fire Mode programs see the following page. To modify the peak temperature and hold times of these
programs see the Modify Glass Fire menu instructions on page 15.

Glass Fire M ode Programming Seps

Sepl
Fromlde(ldLE) mode pressGlassFire

Sep2

PressCY CL E key totoggleto oneof the 3firing
peds dther SLW (Sow), M Ed (Medium), or
FASt (Fasb).

PressEnter.

Sep3

FULL (Ful Fus),.
PressEnter.

Sep4d

PressREVIEW to verify the correct program
has been entered.

PressStart.

SepS5

Temp, Add Time, or Anneal Now if needed.

PresstheCY CL E key totoggleto oneof the3firing
processes, either S P (Sump), tAC (Tack Fuse) or

When the kiln reaches the process temperature
range, visually inspect the glass and press Add

(Kilnisin Idle mode when display is flashing ” IdLE” . If the kiln
isreading “ PF” press ENTERto return to Idle mode. )

Display will read HEAt (Hest).

Display will read PrOC (Process).

Display will revert to |dlemode
If thedisplay reads °Fitisinadvanced mode. Seeinstructions
on page 15 regarding “Modify GlassFire".

After pressing review the display will flash all the data entered.
After pressing start the kiln will begin firing and display thein-
ternal temperature of thekiln. (UnlessaDelay Start is pro-
grammed.

The process temperature for Tack fusing is set for aminimum
level of fusing. For amore aggressive level of fusing it will be
necessary to Add Time or Temperature.
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PrROGRAMMING GLASS FRE MODE

Full Fuse Programs

Full Fuse - SLOW 1 2 3 4 5 6 7 8
Rate (°F/HR) 300 300 300 600 600 9999 30 60
Temperature (°F) 250 500 750 1250 1480 1000 970 750
Hold Time (HR.Min) 00.25 00.25 00.25 00.20 00.15 02.00 02.00 00.01

Full Fuse - MED 1 2 3 4 5 6 7 8
Rate (°F/HR) 500 500 500 600 600 9999 90 120
Temperature (°F) 250 500 750 1250 1480 1000 970 750
Hold Time (HR.Min) 00.12 00.12 00.12 00.20 00.15 01.00 01.00 00.01
Full Fuse - FAST 1 2 3 4 5 6 7 8
Rate (°F/HR) 800 800 800 600 600 9999 200 200
Temperature (°F) 250 500 750 1250 1480 1000 975 750
Hold Time (HR.Min) 00.05 00.05 00.05 00.20 00.15 00.10 00.20 00.01

L]
Tack Fusing Programs
Tack Fuse - SLOW 1 2 3 4 5 6 7 8

Rate (°F/HR) 300 300 300 600 600 9999 30 60
Temperature (°F) 250 500 750 1250 1350 1000 970 750
Hold Time (HR.Min) 00.25 00.25 00.25 00.20 00.10 02.00 02.00 00.01

Tack Fuse - MED 1 2 3 4 5 6 7 8
Rate (°F/HR) 500 500 500 600 600 9999 90 120
(Temperature (°F) 250 500 750 1250 1350 1000 970 750
Hold Time (HR.Min) 00.12 00.12 00.12 00.20 00.10 01.00 01.00 00.01
Tack Fuse - FAST 1 2 3 4 5 6 7 8

Rate (°F/HR) 800 800 800 600 600 9999 200 200
Temperature (°F) 250 500 750 1250 1350 1000 975 750
Hold Time (HR.Min) 00.05 00.05 00.05 00.20 00.10 00.10 00.20 00.01

L]
Slumping Programs
Slump - SLOW 1 2 3 4 5 6 7 8

Rate (°F/HR) 300 300 300 600 600 9999 30 60
Temperature (°F) 250 500 750 1150 1220 1000 970 750
Hold Time (HR.Min) 00.25 00.25 00.25 00.05 00.05 02.00 02.00 00.01
Slump - MED 1 2 3 4 5 6 7 8
Rate (°F/HR) 500 500 500 600 600 9999 90 120
Temperature (°F) 250 500 750 1100 1220 1000 970 750
Hold Time (HR.Min) 00.12 00.12 00.12 00.05 00.05 01.00 01.00 00.01
Slump - FAST 1 2 3 4 S 6 7 8
Rate (°F/HR) 800 800 800 600 600 9999 200 200
Temperature (°F) 250 500 750 1100 1220 1000 975 750
Hold Time (HR.Min) 00.05 00.05 00.05 00.05 00.05 00.10 00.20 00.01
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Description

TheRamp and Hold M ode allowsthe operator to design their own firing programs. A Firing Program consistsof 1
or more segments strung in succession which give the kiln instructions on how to control the temperature. The Glass-
Master controller will store up to 6 custom designed programsin permanent memory.

A Segment (SEG) consistsof 3 piecesof information:

TheRate (rA)- The measurement of how fast or slow the temperaturerisesor falsat various pointsin thefiring.
Thisis programed in degrees Fahrenheit or Celsius per hour.

TheTemperature (°F) - Thiscan be the peak temperature of thefiring program, apoint inthefiring program that
signals the rate to change, or that signals a hold or soaking period. Thisis entered in degrees Fahrenheit or Celsius.

Hold (HId) - A“Hold” isaperiod of timeinwhich thekiln remainsat aspecific temperature. Thisisoftenreferredto
asasoaking period. Thisisentered in Hours and Minutes. The digits to the left of the decimal represent hours and the
digitsto theright of the decimal represent minutes. Therefore 90 minutes can be represented by “01.30” or “00.90".

A single program can consist of up to 8 segments. A segment can control the cooling as well as the heating of the
kiln. Itisimportant to remember that a segment that controls the cooling of the kiln can only slow the natural cooling rate
of thekiln. Itispossibleto string two programstogether to create a 16 segment program. Seethe 16 Segment Programs
section for instructions.

In order to insure programming success it is very important to have a good understanding of heating glass and how
your GlassMaster worksto control thekiln. Pleaserefer to the General Firing Guidelines section of the manual before
programing thekiln.

SAMPLE FUSE PROGRAM

1600 -

PROCESS ——

S

1400

1200 |

1000

B0 e =

TEMPERATURE

ANNEALING

600

PRE-PROCESSHEATING

TIME
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PrOGRAMMING Ramp AND Holb Mobpe

Pleaseread theKiln Safety and General Firing Guidelinesbefor e programming your Kiln.

Thecontroller must bein I DL E M ode beforeyou can enter aprogram. Whenthekilnisinidlemodeit will flash IDLE

alternately with the current temperature of the kiln chamber. PressSTOP if thekilnisnotin I DLE Mode

Ramp and Hold M ode Programming Seps

Sepl
FromIdle Mode, presRAMP/HOLD.

Sep 2

Enter thePRG Number of theprogramyouwishtocreate
or run. (Thisisa number between 1 and 6 that you assign
to a programwhich will be stored in permanent memory
until itisreplaced.)

PressENTER

Sep 3
Enter thenumber of ssgmentsinyour program.
PresENTER.

Sep 4
Enter thefir & heatingratein degreesper hour.
PressENTER.

SepsS |
Enter thefir & temperaturetoreach.
PressENTER.

Sep 6
megrﬂeamntof hald timeinhoursand minutes
PressENTER.

Sep 7

Repeat Seps4through 6 until dl ssgmentshavebeen com-
Pleted. Thedisplay will thenflashAL Ar (Alarm) . Thede-
ault sattingfor nodarmis 9999, Seesaction on programming
damformoreddals

PressENTER

Sep 8

Thedigdlay thenreturn to Idle mode. Atthispaint thepro-
gramisloaded andreedy tostart. Beforepressng START itis
agoodideato pressREVIEW to makesuretheprogram
wasinput correctly. If youaresdtisfied withthereview, press
START andtheprogramwill begenfiring.

Display will read*“PRG” (Program)

Display will read“ SEGS’ (Segments)

Display will read“rA” 1 (Rate#)

Display will read” °F” (Degrees Fahrenheit)

Display will read“HLd1” (Hold#)

Display will read“rA2” (Rate#) unlessitisa
1 segment programthenitwill read ALAr
(Alarm)

Digplay will returnto ldleMode

Thedisplay will read theinternal temperature
of thekiln chamber unlessadelay start has
been programmed inwhich caseit will began
counting down minutesfrom the designated
Delaytime.

After the programisrunning you may wishto usesthe ANNEAL, ADD TIME, or ADD TEM P keysto ater when thekiln

beginsit’s annealing cycle based on the look of the glass during the final hold of the heating cycle. For instructions on using
these features consult the Additional Programming Features section of the manual.
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Soring and Recalling programs.

When inputting aRamp and Hold Program the first piece of information that is entered isthe “PRG” number. The
program number isamemory location to store programs that you would like to use again in the future. You can storeup to 6
programsby assigning them PRG numbers.

Itishelpful to keep alist of all the programsthat you have stored in memory. If you are entering a new program and
choose a PRG number that already contains a program, you will write over that program. So always be sureto choose aPRG
number which does not contain a program you wish to save.

Torecall aprogram:

1. PressRECALL

2. Enter the PRG number whereyour programisstored, then ENTER.
3. The programisnow loaded.

4. PressREVIEW to be sureyou have loaded the correct program.

5. Press START to run the program.

16 Segment Programs

To program a 16 segment Ramp and Hold program the operator links 2 programs together. Thisisdone by using a
MENU featureto link programs5 and 6 together.

1 Enter thefirst 8 segments of aRamp/Hold program inthe#5 PRG position.
Enter remaining segments of the Ramp/Hold program in the #6 PRG position.

2

3. RECALL program#5 (see RECALL instructionsabove).

4. Press MENU (The controller must have program #5 loaded in order to see“ 16-S’ in the MENU options.)
5.

Continueto press MENU until the display reads 16-S. (16 Segment). 16-S must be toggled on each timethis
feature is used.

o

PressENTER

PressREVIEW. Review will only show theinformation in segment 5. Review will indicate that 16 segmentshave
been programmed.

8 PressSTART

Skip Step

It is possible to advance to the next segment of afiring program whileit is running in Ramp and Hold Mode and
GlassFireMode. Thisfeatureissimilar to the Anneal Now key however it may be used on any segment of the program
not just the final heating segment. To use this feature pressthe VIEW key and then promptly pressthe ENTER key. The
display will then read SStP. If you press ENTER at this point the program will advance to the next segment of the pro-
gram. If you do not press ENTER the program will continuein the current segment.
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KEYS
ANNEAL Now

The ANNEAL Now key is used to advance the program to the first segment of the cooling phase of afiring program. It
isgenerally pressed after avisual inspection of the project in the kiln reveal s the glass has achieved the desired fusing or
slumping results in the process phase and continuing would create too much heatwork. The ANNEAL Now key can only be
used during thelast heating segment of aRAMP/HOLD program or segment 5 of a GLASS FIRE program.

Apb TIME

The ADD TIME key isused when avisual inspection of the project in the kiln reveal s that the proper amount of
heatwork will not be achieved given the amount of time remaining in the final HOLD segment of the Process Phase (Refer to
HEATWORK in the General Firing Guideline section of thismanual). Pressingthe ADD TIME KEY will add 5 minutesto any
HOLD segment The program must be in the HOL D portion of the segment (display is counting down in minutes) for this
featureto work.

ApD TEmP

The ADD TEMPKkey isused when avisual inspection of the project in the kiln reveal s that the proper amount of
heatwork will not be achieved given the peak temperature input in the final heating segment of the Process Phase (Refer to
HEATWORK in the General Firing Guideline section of thismanual). Pressingthe ADD TEMPkey will add 5 °F to the final
heating segment of the process. The program must be in the heating portion of the segment (display isincreasing in
temperature) for this feature to work.

BAack
The BACK key can be used at any time during programming to move “back” in the program being entered to change or
correct data entered.

CvycLE
CYCLE isused in conjunction with the Glass Fire Mode to “cycle’ to the desired speed and process. See GlassFire
Mode Programming Steps.

ENTER
The ENTER key isused to “enter” selected datain the controller.

MENu
The MENU key isused to access advanced programming options. See MENU FEATURES

ReviEw

The Review mode allowsyou to review aprogram before you firethekiln. It “reviews’ the program that is currently
loaded in the controller. Thereview key can safely be pressed when thekilnisin IDLE Mode. Caution: Pressing Review
duringfiringmomentarily stopsoperation of thekiln, allowing temperaturetodrop. Thiscan beharmful totheglass
duringcritical pointsin thefiring.

REcALL
The RECALL key isusedto “recall” astored RAMP/HOLD program. See Soring and Retrieving Programs.

START

The START key is used to begin a program after it has been entered and reviewed. If the START key is pressed after a
program has been stopped, the controller will begin the firing in the first segment of the program that contains the current
temperature of thekiln.

Srop
Pressing the STOP key will “stop” the current firing and return the display to IDLE Mode. You can stop the kiln any time
during operation.

View
The View function is used during afiring to display the current segment of a program currently in operation.
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M ENU FEATURES

The following programming features can be accessed by pressing the MENU key. Continue to press the menu key until
you reach the menu feature you want and then press ENTER to select it.

ALARM (ALAR)

The Alarm sounds when the kiln has reached the alarm temperature programmed. The alarm sounds until it is turned off
by pressing ENTER. The alarm does not interrupt the firing nor does pressing Enter to stop the alarm. The alarm temperature
can bereset during afiring without disturbing thefiring program. Do not press Sop duringthefiringtoreprogram thealarm.
When not in use, the alarm should have avalue of 9999 entered so it will not sound. The Alarm can be programmed when the
internal kilntemperatureisflashing. Press ALARM then input the TARGET ALARM TEMPERATURE and pressENTER.

DeLAy StarT (DELA)

Delay start allowsthe operator to program the kiln for astart at alater time. The option providesfor adelay programmed
in hours and minutes up to 99 hours and 99 minutes. The delay timeis held in memory from one firing to another. To clear the
option without clearing the entire program, enter 00.00 for delay time. A Delay can be programmed when theinternal kiln
temperatureisflashing. Press DELAY then input the HOURSAND MINUTESand press ENTER. When the programis started
the display will begin counting down from the programed delay time.

Mobiry GLass FIRe (MGF)

This Menu feature allows you to change the Temperature and Hold values in the 5th segment of a Glass Fire Mode
program. When “MGF” istoggled “ON” the display will ask the programer to enter Temperature and Hold values each time a
Glass Fire programisentered. If these values are changed and MGF istoggled to “ OFF”, the new valueswill be automatically
inserted for all the combinations of Process and Speed that were modified. (If you wish to revert back to factory defaults see
the Factory Default menu option instructions) To change the MGF setting:

1) PressMENU until MGF appearsin the display and pressENTER,

2) Display will read “ON” or “OFF" depending on the current setting. To change the setting press the BACK key and
thenENTER

BoARD TEMPERATURE (BD T)
This menu option allows you to view the temperature of the circuit board. The board should not exceed atemperature of
155°F

LAG TemperATURE (LAG)
Thisfeatureisonly relevant for kilnswith multiple thermocouples. Contact Skutt for details on adjusting the LAG.

TEMPERATURE SCALE SELECTION (CHG®)

You can select either the Fahrenheit or Centigrade temperature scale. The scale must be set at it's desired position before
pressing Start. Do not change the scale during afiring. The scale remainsin permanent memory. When thereisasmall light in
the lower right corner of the display the Centigrade scaleis selected.

16 SeEGMENT PrROGRAM (16-S)

Thismenu option links program 5 and program 6 to create a 16 segment program. See 16 Segment Program section of
the manual for instructions.

KI1SSID (1d)

Thisisthe D # used for ordering acomputer interface package for the controller. Call Skutt for moreinformation.

THErRMOcoUPLE OFFSeT (TCoYS)
Thisfeature allowsthe programmer to adjust how the circuit board interprets the information from the thermocoupl e.
Please contact Skutt before using.

ReseT AND GLAss FIRE DerauLTs (RSEL)
Reset restores the settings to factory defaults.

ErRroR Copes ON/OFrF (ERCD)

It is not recommended to turn error codes off without consulting Skuit.
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DispLaYy MESSAGES

ALAr
A temperature between 0° and 9999° that can be programmed to alert the operator to take action.

CHG®

Changing from Fahrenheit to Centigrade or the reverse. When operating in Centigrade a decimal
will appear in the lower right corner of the display screen.

CPLt

The controller has completed afiring profile. The firing time in hours and minutes is displayed.
The user needsto pressEnter. The controller will display the current internal temperature of thekiln.
deLA

Indicatestimein hours and minutes before start of firing.

Err (1-9)

A software error has occurred. Press any key to display the elapsed firing time and the temperature
when the error occurred. Refer to thetable of Errors on page 22.

F1, F2, F3, F4, F5, F6, F7 or F8

The controller isin Ramp/Hold mode. The*F” will be substituted for a*“ C” when thekilnisin Celsiusmode.
The user needsto enter an end temperaturein °F or °C for each segment of thefiring profile.

FAIL

The thermocouple and control ler are not properly connected. Fix the connection, then pressEnter to dis-
play thekiln's current temperature. Press Start after the connection isfixed. The thermocouple could be
damaged. Check the connections, if still no luck you may need anew thermocouple.

FULL

The controller isin Glass Fire Mode and isasking for aprocess. FUL L represents Full Fuse. If youwishto
select thisoption pressENTER or press Cycleto advance to the next option

HOLd

Indicates a holding time in hours and minutes at the end of a Cone Fire program.

HLd1, HLd2, HLd3, HLd4, HLd5, HLd6, HLd7 or HLd8 _ o
The controller isin Ramp/Hold programming mode. The user needs to enter a period of timein
hoursand minutesthat the controller should maintain for each segment of thefiring profile.

IDLE

-ON-

Briefly displayed at the beginning of firing to indicate that the kiln has started.

PF

Digplaysat thetimethekilnisinitially powered up. PressEnter to clear them eand interna kiln tem-
peraturewill flash. PF a so signal swhen the controller has experienced apower failure of morethan 2 min-
utes.

rAl, rA2, rA3, rA4, rA5, rA6, rA7 or rA8

The controller isin Ramp/Hold programming mode. The user needsto input an appropriate temperaturein
°F/hr or °C/hr for each segment inthe profile.
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SEGS
L ookslike SE65) The controller isin Ramp/Hold mode. The user needsto enter the number of segmentsin
thefiring program.
SLP
Thecontroller isin Glass Fire Mode and is asking for aprocess. SLP represents Slump. If you wish to se-
lect thisoption pressENTER or press Cycleto advance to the next option
SPd
Thecontroller isin Glass Fire mode. The user needsto enter the appropriate speed; sow, medium or fast
for thisfiring.
STOP
Designatestheintentiona termination of aprogram whilein operation.

tAC

The controller isin Glass Fire Mode and is asking for aprocess. tAC represents Tack Fuse. If youwishto
select thisoption pressENTER or press Cycleto advance to the next option

PRG

A prompt at the beginning of aRamp/Hold program which alowsthe programmer to choose astored pro-
gram. Choose anumber between 1 and 6 to store or run aprogram.

flashing temperature

The kiln is off and the display is showing the kiln’s current temperature.

alternating display of time and

temperature

The kiln isin a Ramp/Hold firing profile and isin the soak stage. The display is indicating the
kiln’s internal temperature and the remaining Hold time for that segment.

decreasing time

ThekilnisinaDelay start segment of a Glass Fire or Ramp/Hold mode. The display isshowing the remain-
ing time before thekiln startsto hest.

steady temperature
thekilnisintheramping stage of either aGlassFire or Ramp/Hold fire profile. The display isshowing the
kiln’scurrent interna temperature.

decimal point between 10's and 100's
Hours.minutes being displayed.

right hand decimal point on in lower right hand corner
Kilnisoperatingin °C mode. To revert back to °F mode see Menu Features.
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GENERAL FIRING (GUIDELINES

The following guidelines just scratch the surface of the knowledge base associated with firing glass. We highly
suggest you take afiring class from your local distributor. If classes are not availablein your areathere are numerous
books available on the subject that can be found at bookstores and on the internet.

What isa Firing Program?

Glassisvery sensitive to changesin temperature below 1000 °F. If
it is heated or cooled too quickly through certain temperature ranges it "
creates stress within the glass which can cause breakage. Firing pro- I
grams are used to control these temperature rates and limit the amount of
stress created within the glass as well as create the desired effect on the
glass.

A firing program is composed of one or more firing segments that ' 2
dictate the heating or cooling rate through out the program. Each one of
the linesin the chart represents a segment or hold time within a segment
and the slope of theline representstherate of firing. A firing program is either entered into akiln controller or on kilns
without controllersit isreplicated by turning up and down temperature switches .

Typeof Glass

The art of firing glass has been around for centuries however, comparatively speaking, it has only been recently
that companies have begun manufacturing glass specifically designed to fuse together. Glass, like most everything on
earth, expands when exposed to heat and contractswhen it is cooled. It expands at a measurable rate, known as the COE,
or coefficient of expansion, and asit becomesliquid it flowsat different rateswhich isreferred to asit’sviscosity level.

These variables and a host of others must be carefully managed to create glass that can be fused together without
crazing, cracking, warping, or breaking. Always consult with your supplier of glassto determineif the glass you wish to
fuseiscompatible.

Heatwor k

Heatwork isaterm used to describe the relationship of time and temperature and their combined effects on glass.
To acertain extent thetwo areinversely related. This meansthat the higher the temperature the lesstime is needed to
create the same effect and likewise, the lower the temperature the more timeis needed.

This concept becomes most useful at the “Working” temperature range of glass. Thisisthe temperature range
where the glassis fused, slumped or sagged. Most fusing glasswill fuse between 1450 F and 1480 F. Itis possibleto get
the same results (or the same amount of heatwork), by bringing the kilnto 1450 F and holding it at that temperature for 30
minutes as you would by bringing the kiln to 1480 F and holding it for only 10 minutes. There may be other factors that
make you choose one working temperature over the other such as the thickness of the project.

Szeand Mass

The size of the piece is one of the most influential factorsfor creating afiring program. One of the keysto success-
ful heatwork is having the entire piece go through critical temperature ranges at the same moment. When apiece isthick
it takeslonger for the center to heat up then it does the outside of the piece. Whenitisalarge diameter slight differences
in temperature throughout the chamber of the kiln can cause the piece to expand at different rates.

Thekey tofiring larger and thicker piecesisto slow thefiring rates through critical temperature ranges. Determin-
ing how slow is often atrial and error proposition thereforeit is best to start with a conservatively slow program. More
projects are ruined by going too fast than too slow
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Critical Temperature Ranges

A “Critical Temperature Range” isany temperature or temperature range in thefiring cycle that hasahigh level of
potential for limiting the success of the project.  Limited success can be expressed as overfired, underfired, breakage,
devitrification, bubblesjust to name afew. It can be argued that there are numerous critical temperature ranges. To keep
things simple we are going to discuss the primary four: Heating Range, Process Range, Pre- Annealing Cooling Range,
and Annealing Range.

HeaTING RANGE

The Heating Range goes from room temperature to the first set of datain the Process Range. The only concern
during this range is heating the pieces too fast without adding steps to the program. Steps are hold periods at designated
temperatures that allow the piece to balance out during thefiring. Small pieces can normally be heated asfast as 800 F./Hr.
aslong as steps are added.  With larger pieces you will want to slow the rate and possibly add additional steps depend-
ing on the size of the piece.

Process RANGE

The Process Range is the temperature range where the material beginsto visibly change. It isthis stage that
determines the final shape of the piece. It isoften agood ideato add a pre- Process Range segment to slow the kiln down
before entering the Process Range. If the kiln isfiring too fast into the process range it is possible to overshoot your goal
temperature.

During the Process Range temperatures and hold times are key. If you are unsure of the desired peak temperature
you may want to start on the low end of the range with alonger soak. Thiswill help insure that thicker piecesreceive the
proper heatwork throughout the entire piece.

Pre-ANNEALING CoOOLING RANGE

After the process range is through, it is desirable to cool the piece quickly for several reasons. The first reason isto
stop the heatwork. Thisis especially important on a project such as aless then 100% fuse or adrop mold.

The second reason is that an undesirable reaction known as devitrification can occur during this cooling period if
thekilniscooledto slow. Devitrification isascummy white crystallization on the glass surface that is difficult if not
impossibleto remove. Be sureto slow down the cooling before you enter the Annealing Range.

Opening thekiln lid to increase the rate of cooling, while practiced, isnot always recommended. On certain models
the thermocoupleisin therear of the kiln and the temperature from front to back can vary greatly causing part of the piece
to enter the annealing phase before the part in the rear.

ANNEALING RANGE

Thefinal critical rangeisthe Annealing Range. Every piece of glass has an annealing point, that isa point in the
cooling cycle where the moleculesin the glass realign themselvesinto a solid and stable form. It isvery difficult to know
exactly where that specific point will be so during thisperiod it iscritical to firethekiln at aslower rate throughout the
range.

Our pre- programmed firing schedulesin the Glass Fire M ode anneal from 1000 °F to 750 °F which should be
adequate for most stained glass. By incorporating such a broad range the risk of breakage islimited. Be sureto keep the
lid or door of the kiln closed until the kiln reaches room temperature. Opening the lid too soon can cause pieces to break.
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Firing Processes

There are many different processes or techniques used for manipulating glass with heat inside akiln. In this manual
wewill focus on two, Fusing and Slumping. Other techniquesinclude but are not limited to Drop Molds, Pate de Verre,
Casting, Painting, and Combing. For more information on using your kiln with these techniques please consult your glass
supplier.

FusinG

Fusing is the process of joining 2 or more pieces of glass together by the application of heat. Thisglasscan bein
the form of sheets, stringers, frit or ahost of other forms. There are different degrees of fusing. You may want to fuse
glass so it sticks to another piece of glass without deforming. Thisisknown asa*“Fuseto Stick”. If you were to apply
more heatwork to the piece the edges would round slightly. Thisisknown asa*“Tack Fuse”. A “Full Fuse’ is created
when the pieces have melted completely together and are 1/4” thick. A “Texture Fuse” isany point in-between a Fuse to
Stick” and a“ Full Fuse”.

Thereisa temperature range at which glass can be fused. The point at which it beginsto fuseisinfluenced by the
rate at which the temperature is climbing when it reaches the fusing range. Most fusing glass will begin to fuse between
1400 Fand 1480 F. Remember that heatwork isafunction of time and temperature

Starting with glass that has been determined to be compatible is only the beginning to a successful fusing or
slumping project. The temperature and various temperature ratesin afiring program must be designed to the specific
needs of the project you are creating. The size, thickness, shape, and type of glass all must be considered when design-
ing afiring program.

The Glass Fire programs take advantage of a preprocess cycle that allow the piecesto slowly enter the working
temperature of the process phase. This helps the glass achieve greater heat uniformity and allows air bubbles between
layers a chance to escape before they are sealed between the layers. As a precaution you may want to provide a dam or
barrier around the glass when fusing more than 2 layers. With morethan 2 layers, the glasswill spread until it finds alevel
of /4" and could possibly flow into another piece or off the shelf.

SLUMPING

Slumping can be defined as the controlled bending of glass under the influence of heat and gravity within akiln.
Thisisgenerally done over or intoamold. Molds can be made out of avariety of different materials and can be found at
art glass supply businesses.

When slumping it is necessary to take into account the shape of the mold, the thickness of the piece, and the
degree of heatwork desired. The GlassFire mode may be used when the mold is simple and shallow, however deeper more
complex molds, may require acustom designed firing program and close supervision.

Gravity playsavery important role in slumping, especially slumping over amold as opposed to into amold. If the
shape of the mold dictates that the unbent glassis largely unsupported, the weight of the unsupported glass will pull the
glass over the mold quicker then if only asmall portion is unsupported.

A thin piece of glasswill bend quicker than athick piece of glass. A thick piece of glassrequiresmore Hold timein
the final segment of the process phase.

In some cases the artist may want to control the amount of bend by visually inspecting the kiln. Be sureto follow
the safety guidelineslisted in this manua when using this technique. When the proper amount of heatwork is reached
the artist can pressthe ANNEAL NOW key to advance the kiln into the cooling cycle. Slumping projectsthat receive too
much heatwork can take on unwanted texture from the mold or in extreme cases fuse to a puddle.
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If you find yourself in this section of the manual please remember that Skutt and your Skutt Kiln distributor are hereto
help you as long as you own your kiln. |f you are unable to determine the problem, or just need to order parts, please et us
know.

KitNWiLL NoT StART

If thereis no display, check to seeif thekilnis plugged in and the breaker has not tripped. If thereisadisplay, double
check your programming instructions. Thekiln must bein Idle Mode to start.

KitNWiLL Not REacH TEMPERATURE

Make sure the kiln is connected to the proper voltage. After extended use the elements in the kiln wear out and eventu-
ally need to bereplaced. Look for possible breaksin an element. Elements can break if they are contaminated by bits of glass.
If anelement isout it will not glow. Programthekilnto at least 500 °F and look inthekilnto seeif any individual elementsare
out.

Kilns cycle power on and off through relays. If arelay goesout, 1 or more elementsin the kiln will not function. Look at
the wiring diagram to determineif elements not glowing are connected to the samerelay. If they are, chances are that relay
needsto bereplaced. Skutt recommendsto replace al relays at the sametime.

KiLN OVERFIRES OR UNDERFIRES

The thermocouple, which looks like ametal tube protruding into the kiln chamber, measuresthe temperaturein thekiln
chamber. Asthermocouples began to wear out they slowly drift in the direction of an overfire. If you have noticed that your
projects have become increasingly overfired it may be time to change your thermocouple. If you are comparing your resultsto
how they firein other kilnsit isimportant to remember that every kiln fires slightly different and it may be necessary to adjust
your firing programs.

KitN WiLL Not Turn OFF

Kilnscycle power on and off through relays. If arelay stickson 1 or more elementsin thekilnwill stay on. Skutt kilns
are specifically designed to split the power between 2 or more relaystherefore thelikelihood of asevere over fireisextremely
unlikely. Look at thewiring diagram to determineif elements glowing are connected to the samerelay. If they are, chancesare
that relay needsto bereplaced. Skutt recommend to replace all relays at the sametime.
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ERROR MESSAGES

Thefollowing errors may appear in the window of your controller. Along with the error number, the display indicates
elapsed time in hours and minutes and also the temperature the kiln reached when the error occurred. Please write these
numbersdown and call your distributor or Skutt Kilnsat (503) 774-6000.

ERROR AND DESCRIPTION

Errl  Ramping up and rateislessthan 12° per hour. Riseis checked every 7.5 minutes. Rate must persist for 22.5 minutes
before display.

Err2  Programin hold, temperature 50° or more above hold temperature. Error must persist for more than 18 seconds be-
foreerror istriggered.

Err3  Programinhold, temperature 50° or more below hold temperature. Error must persist for more than 18 seconds be-
foreerror istriggered.

Errd  Program ramping down and temperature more than 50° above last hold temperature. Error must persist for more than
18 seconds before error istriggered.

Err5  Program ramping down and temperature more than 50° below local set point. Must persist for 18 secondsto trigger.
Err6  Negativereading detected at thermocouple, indicating it iswired improperly.
Err7  Ramping up and temperature 50° above local set point.

Err8  Controller in positive ramp, kiln temperature is ramping down. Negative rate must persist for 22.5 minutesto trigger
error.

ErrP  Informational error message: . When it flashes, abrief, noncritical power outage has occurred. The controller was

ableto resumefiring and the load of wareisnot in danger. It continuesto alternately display with the internal tem-
perature until you press Enter.

FAIL  System cannot sense thermocouple.
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All Skutt Kilns come with a2 year warranty. Thiswarranty isincluded in the bag that contained thismanual. For details
regarding how to obtain what is covered in the warranty and how to obtain warranty service please consult the warranty.

There are certain repairsthat can be donefairly easily. All parts come with acomplete set of instructions. Thefollowing
arerepairsthat can be done by most kiln owners. For more complicated repairs please contact your distributor.

ALWAYSUNPLUG THE KILN PRIOR TO DOING ANY REPAIRS.

Brick REPAIRS

Generally brick does not need to be replaced or repaired unless the element groove lip is damaged to the point where the
element is sagging out of the groove. Small chips and cracks do not effect the performance of thekiln.

S.AB REPAIRS

Melted glass on a properly kiln washed floor can easily be removed without damage to the surface below by scraping
the slab with a putty knife.

Holesin the slab up to 1.5 centimeters deep can be patched. Using a sharp knife or X-Acto tool, undercut the edges of
the damaged area. To fill the void use “Kiln Patch”. This can be ordered through Skutt or may be available at your local
distributor. Compressthekiln patch into place, and scrape flush with the rest of the floor. Allow to dry well beforefiring.

Lip RePaIrs

A coating of refractory cement will prevent the brick from crumbling and falling on your ware. Somelidswithout
elements have aflip sideif ever needed. Just remove the screws holding the hinge leaves, turn the lid over, and reattach the
leavesto new holesdrilled in the lid’s band.

Major cracks and chips are often timesimpossible to repair and it will be necessary to replace thelid.
REPLACING ELEMENTS

Aselements grow old they oxidize and produce less power. Eventually the kiln will no longer reach temperature and the
elementswill need replacing. Please consult your distributor when it becomes necessary to replace the elementsin your kiln.
They will provide you with the correct replacement parts and comprehensive instructions for replacing them correctly.

REPLACING THERMOCOUPLES

Thermocouples are the metal tube shaped objects that protrude into the kiln chamber. They measure the temperature
inside the kiln and relay the information to the controller. Over aperiod of time thermocouples can degrade and need to be
replaced. If not bent or broken, thermocoupleswill generally slowly drift towards an overfire. If you notice anincreasing
amount of heatwork to your projects it may be necessary to replace the thermocouple.

REPLACING RELAYS

Relays cycle the power on and off in the kiln. Over time the contacts on the relay can wear out and the relay needs to be
replaced. It isrecommended to replace all of the relays when one goes out.
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UNIQUE MOoDEL FEATURES

GM 10F

An optional bead door may be purchased any time and fitted to your GM 10F.

The GM10F when ordered with abead door, comes with removabl e refractory heat baffles designed to protect the
operator from electrical shock . Thisfeature wasintroduced primarily for peopleinserting mandrelsinto thekilnwhileitis
firing.

The baffles slide into grooves located in the lid and slab next to the element walls. 1t may be necessary to slide the
baffles back and forth slightly to seat them in the grooves. A 1 5/8” Tri post may be ordered from Skutt to use as amandrel
rest inside thekiln.

Caution: Do not leave the bead door unattended in the open position. Damage could result if the bead door slams
shut accidentally. Always raise and lower the bead door gently.

The bead door does not come attached to the kiln and must be assembled. In the box with the kiln you will find the
following:

1) 1 Bead Door handlewith rod 4) 1 Bead Door
2) 4 Split Ring Collars 5) 2 Baffle Plates (1 Left and 1 Right)
3) 1AllenWrench 6) Strips of fiber cloth.

Sepl

Remove 3 of the 4 split ring collars using the Allen wrench taped to the rod and
then dlide the bead door rod through the first bracket hole.

Sep 2
Slide on ancther spit ring collar and then the bead door.

Sep 3

Slide on another split ring collar and then slide the end of the rod through the
right hand bracket so the end is sticking out far enough to slide the last collar on flush
with the end of the rod.

Sep 4

Tighten the 2 out side collars making sure they are flush with the bracket.

Sep 5

Center the bead door on the hole, slidethe 2 inside collars up flush with the
bead door bracket and tighten the set screws. The bead door should be in the closed
position and the wooden handle should be pointing directly towards you. Rotate the

wooden handle 180 degrees so that it is pointing towards the back of the kiln. The Z % g , .
bead door should be completely open. The weight of the wooden handle should hold e \j
the bead door in the open position. [ e -
Sep 6

Open the side hinged door and slide the baffle plates in the grooves near the
element walls. The baffle plates have atop and bottom. They need to be positioned so ~ ,
the holes in the baffles are aligned with the element grooves. : % o
Sep7 !, N

Place 1 fiber cloth sheet on the bottom edge of the door plateif you are going

to be using mandrels. Use 3 sheetsif you would like to seal the door for fusing.

Your bead door is now ready for use. \
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Using the GM 10F

ALTERNATE THERMOCOUPLE PosiTioN

The GM 10F thermocoupleis positioned in the center of thekiln. This position gives the most accurate reading when the
glassislocated in the center of thekiln. If thisthermocouple position isinconvenient for the work you are doing, it can be
moved to an aternate location higher in the chamber. To do this perform the following steps:

1. Unplug thekiln.

2. Remove the back panel of the control box.

3. Remove the screws securing the thermocoupl e block to the back wall and carefully slide the thermocouple out. Leave

the thermocoupl e attached to the block.

4. L ocate the alternate hole location and use the hole asaguide to drill a1/4” hole through the brick for the thermo-

couple.

5. Slide the thermocouple into the hole and use a3/32” drill bit to drill pilot holesfor the screwsthat secure the block.

6. Attach the thermocouple block screws.

7. Stuff previous hole with fiber, replacethe back panel and plug inthekiln.

Be sureto test fire the kiln after rel ocating the thermocouple. The temperature reading at the top of the chamber may be
dightly different and therefore you may want to adjust your firing programs to compensate for the difference.

Beab M akiING Tips

If you have the GM 10F but do not have the bead door we highly suggest you
order this option for annealing beads. The bead door is designed to alow you to
insert flame-worked glass beads on amandrel conveniently and without losing much
heat out of thekiln.

Thefirst step isto program your kiln to heat up to working temperature. This
should take about 20 to 30 minutes. Below isasample 2 segment bead program that
can be entered in the Ramp/Hold mode on the controller.

To insert the mandrel just lift the door handle with your free hand and place the
bead end of the mandrel through the bead opening. The kiln should already be on and
at the suggested temperature. Rest one end of the mandrel on a shelf post and the
other end on the ledge of the bead opening. Be sure that the bead is not touching
other beads or the post.

When you lower the door there will be a gap between the bottom of the door and
theledge. Thisisnormal and will not cause any problems. If you would liketo make
the gap smaller when you are fusing just add more fiber strips until you get a good
sedl.

When you are done working with the torch you will want to press“ANNEAL
NOW” onthe controller. Thiswill advance the kiln program to the annealing schedule
you have programmed. When it is done with the programmed annealing cycle the kiln
will shut off.

RATE TEMPERATURE HOLD

SEGMENT 1 9999 980 F 8 HOURS

SEGMENT 2 300 700 F 0 HOURS
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What |s Zone Control

Ever since thefirst kiln wasfired kiln makers have sought ways to distribute heat more evenly throughout the kiln. Zone
Control has been around for quite some time however until recently the cost of the technology restricted it's use to highly
technical industrial type kilns. Just as with automatic controllers, the cost of Zone Control technology has reached alevel
which makesit affordablefor studio sized kilns.

Theideaof Zone Control isto use multiple thermocouplesto control various sections of thekiln. Traditionally kilnsfire
hottest in the center and cooler in the bottom and top. At Skutt we balance the elements to compensate for this natural
variation in temperature however the elements are designed with the assumption that the kiln will be loaded evenly. The more
massyou placein aparticular section of akiln the cooler it will fire. For example, if you wereto load shelves of tile closely
spaced in the bottom of the kiln and tall thin vasesin the middle and top of thekilnitislikely that thetilein the bottom will be
under fired.

Zone Control kilns overcome this problem by placing athermocouple in each section of the kiln. Each thermocouple
sends an independent signal back to the controller. The controller then processes the temperature information for each
section and determines whether the section isfollowing the program. If the section isfiring cool it will send asignal to the
relay which will energize the elementsin that section.

Tighter Controls

The Controller hasaprogrammable “lag” feature so the user can determine how much the temperature in any zone can
“lag” behind the desired temperature of the program. The controller senses when any section is lagging behind the desired
temperature setting and keeps the controller from increasing the current temperature setting (ramping) until the lagging section
catches up. Ramping is only suspended when a section is behind by more than the programmable “lag”. A smaller “lag” will
result in tighter controls between the sections but may cause aslower firing if one section has proportionally weaker elements
or theload is extremely unbalanced. The default setting for the lag is 10 degrees F. Therefore anytime a section is more then
10 degrees behind the current setting the controller will wait for the lagging section to catch up before increasing the current
set point. The default setting can always be reinstated by entering the reset command.

ThermocoupleFailureControl

Zone Control offersadditional security through it's multiple thermocouples. A thermocouple can fail and stop thefiring
with asingle zone controller. The Zone Control will continue firing if one or two of the thermocouplesfail during afiring. If the
top or bottom thermocoupl e fail sthe section with the failed thermocouple will fire with the middle section. If themiddle
thermocoupl e failsthe middle section will fire the same asthe top section. The Zone Control will not start afiring with afailed
thermocouple. The Zone Control will also give an error message (Errd) if any section gets more than 100 degrees F above the
set point. Thermocouplesin the wrong section, or a stuck relay can cause an Errd message.

Programming Your Zone Control Kiln

Your zone control kiln programs very much like the standard GlassMaster single zone automatic kilns. These program-
ming instructions can be found in the standard GM Operating Manual (owner’s manual).

In addition to all the features found on the GlassMaster single zone kilns, your new zone control kiln has some added
features and programming ability. Most of these features are accessed by using the “MENU” button in the upper left hand
corner of your kiln touch pad.

Displaying Temperaturesby Zone

With aZone Control controller you can monitor the temperature in each zone of the kiln. The default setting for the
thermocouplereadingistC 2 (thermocouple 2). Thisisthetemperature of the center zone. If youwould liketo view what the
temperatureisin tC 1, the top zone or tC 3, the bottom zone, simply press the corresponding number on the touchpad. The
temperature reading will display that zone until you enter the number of another zone.
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LAG
“Lag” isrepresented by the number of degreesthat any zone is alowed to trail behind the other zones. When a
sectionis*“lagging” thefiring will be slowed to allow the lagging zone to catch up.

Setting the LAG feature lower than 10 degrees can substantially increase the firing times since the kiln can only fire as
fast asthe slowest zone. The factory default setting is 10 degrees. This setting is recommended for most firings.

The maximum LAG setting is50 degrees. Thissetting will givethefastest firing timeswith the least amount of Zone
Control. To change the Lag setting follow these steps:

PressM ENU repeatedly until thedisplay reads“L AG”
PressENTER
Changethe current lag setting and pressENTER

If “LAG” doesnot appear asaMENU item than thekiln is set for single Zone Control. Follow theinstructionsfor
changing to 2 or 3 Zone Control and the“LAG” featurewill appear.

THERMOCOUPLE OFFSETS

It ispossibleto make individual sections of the kiln fire hotter or cooler by using thisfeature. The maximum offset that
can be used is 50 degrees. This feature can be used to fine tune the kiln using pyrometric cones on shelvesin the various
sections.

In most casesit is not necessary to offset the thermocouples and if done wrong it can cause firing problems which are
difficult to diagnose. Please contact the factory to attain instructions for this feature.

SETTING SINGLE ZONE,2AND 3ZONE CONTROL

Asmentioned earlier there are times when you may want to operate the kiln without the 2 or 3 Zone Control feature.
When elements begin to weaken the kiln may lose the ability to complete afiring in zone control mode or extend firing times
beyond acceptablelimits. Thiswill happen when thekiln lacksthe power to maintain minimum temperature rate increases
when 1 or 2 of the sections cycle off to allow a slower section to catch up with the program. Thiswill expressitself asan Errl

error if thekiln isunable to maintain atemperature rate increase of at least 12° an hour and the controller will stop the program.

If your firing does not require the tight temperature control of zone control and adjusting the lag will not solve the
problem the second option is to turn Zone Control off completely and have the kiln cycle all sections together using the input
of only the center thermocouple.

Thisisonly atemporary solution. Wesuggest that you find theroot sour ce of the problem which will most likely be
theneed for new elements.

Turn ZoneControl Off and On
Press MENU repeatedly until the display reads* rSEt”

Press“4,4,3"
PressMENU repeatedly until the display reads“noTC” (Number of Thermocouples)

Enter “1” for single zone or no Zone Control
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GP706

The GP706 is equipped with aanal og pyrometer and infinite switch to control and monitor the temperature of thekiln.
Sincethereisno automatic shut-off systemit isextremely important to monitor thekilnwhileitisfiring. Thefiring ratewill be
controlled by how much you turn up or turn down the switch. In order to hold at a specific temperature it may be necessary to
allow the kiln to reach the temperature and then adjust the switch slightly down until the kiln “balances’ at the desired
temperature. It isagood ideato keep alog of what switch settings produce holds at certain temperatures.

ConNNECTING YOuR KiLN To THE PowER SuppLY

Ensure that the kiln's power switchisin the OFF position. Plug the kilns power cord into the 120 volt receptacle you
planto use. Ensurethat thekiln'slid isclosed, and turn the kiln switch to HIGH. The pilot light on the control box should
illuminate. Leavethe switchinthe HIGH position for about 5 minutes then turn the switch to OFF. Unplug the kiln, open the
lidandlock itin placewith thelid brace. Very carefully check for signs of heat from the heating element inthekilnlid. DO
NOT TOUCH THEHEATING ELEMENTASITWILL BEVERY HOT. If theheating element iswarm, thekilnisready forit’s
firstfiring. If thekilnfailsto heat or your circuit breaker trips, it will be necessary to call your distributor or electrician for
advice. Skutt’scustomer service may becalled if adistributor or electrician isunavailable.

Y our FIrsT FIRING

It isadvisableto perform thefirst firing with the kiln empty. Thisfiring will ensurethat the heating element is properly
oxidized (brokenin). Install thekilns ceramic peep plug if you wish. Turnthekiln’'s switch to the#4 position and |eave there
for 30 minutes. Thiswill allow thekiln to begin heating slowly. After 30 minutes, turn the kiln switch to HIGH and let thekiln
fireuntil 1650 F degreesisattained. Then shut the kiln off and alow to cool normally.

KiLN SwiTcH OPERATION

The power control switch of your kiln issimilar to the switches found on most ranges. The higher the switch setting,
the hotter the kiln will get. On LOW setting, power is supplied to the kiln about 20% of thetime. On setting #4 the power is
on about 50%, setting #6 about 80% and on HIGH 100%. Some experimentation will be necessary to determine what settings
are best for your application.

Thisparticular type of switchiscalled an “infinite” switch. Itis(infinitely) adjustable between LOW and HIGH settings.
On settings other than HIGH, the kiln’s pilot light will cycle on and off asthe infinite switch cycles on and off.

M AINTENANCE

Always closethelid of your kiln gently. Sincethe heating elements arein thekiln lid, any sudden jar, such asthelid
slamming shut, can dislodge the heating elements or the pinsthat hold the elementsin place. If thelidisslammed forcefully
enough, the brick in the kiln lid may fracture and break loose. Thistype of damage is generally not covered by your kiln's
warranty.

After each firing, the lid and heating elements should be inspected. Any pins holding the heating elements in place that
appear to be coming loose should gently be pushed back into place.




UNIQuE MobpeL FEATURES

29

GM22CS

The GM22CS has some unique featuresthat require some clarification.

UNPACKING

The GM22CS comes packed in several boxes. In Box #1 will bethekiln and Operating Manual Packet. In Box #2 will
be the Kiln Stand and GlassM aster Controller.

PLacing ON THE StAND

The Kiln Stand needs to be positioned with the buckle latch facing forward. Line up the kiln on the stand so the top half
of the latch on the kiln can be attached to the bottom half of the latch on the stand.

M oUNTING THE GLASSM ASTER CONTROLLER

1) Locate a spot on the wall behind the kiln that isat least 18” from the kiln yet close enough to not stretch the controller
cord when it is attached to the kiln. Make sure the location is easy and safe to access and preferably in an areawhere
at least 1 of the mounting screws can be attached to astud in thewall. If awall stud can not be accessed it will be
necessary to use drywall anchor bolts that can be found at alocal hardware store. Using the template in the back of
the catal og, mark the holesfor drilling.

2) Remove the template from the wall and drive the mounting screws (these can be found in your Operating Manual
Packet) into thewall in the areas marked. Leave approximately 1/4” of thread showing on the screw to allow for the
unit to hang on the screws.

3) Hang the GlassMaster Controller on the screws and attach the controller cord to the back box of the kiln using the
connector on the end of the cord.

OPENING AND CLOSING THE KILN

The GM22CS's*“ Clam Shell” design requires shocks to comfortably open the kiln. These shocks have dampeners built
into their chambersto keep the kiln from opening too fast. However it is still recommended to control the speed of thelid
opening when it isto be opened all of theway. Thiswill reduce the amount of stress placed on the hinges and back row of
bricks.
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SPECIFICATIONS

Electrical Requirements

The chart below shows the recommended electrical specifications for each kiln model. If you are uncertain about
your existing power, have it checked by an electrician. If you are installing a new kiln, have the electrician follow this

guide.

Electrical requirementsfor Skutt Automatic Kilns

Voltage Amp
GP706 115 15
GM10F 115 15
GM814 240 27.8
GM814 208 32
GM1014 240 34
GM1014 208 39.1
GM1414 240 34.7
GM1414 208 40
GM1414 3ph 240 20
GM1414 3ph 208 23.1
GM818 240 27.8
GM818 208 26.7
GM1018 240 394
GM1018 208 40
GM1027 240 438
GM1027 208 438

GM1027 3ph 240 293

GM1027 3ph 208 317
GM1227 240 48
GM1227 208 48
GM1227 3ph 240 293
GM1227 3ph 208 317
GM22CS 240 31
GM22CS 208 358

GM22CS 3ph 240 17.9
GM22CS 3ph 208 20.7

Watts

1690
1725
6660
6656
8140
8140
8320
8320
8320
8320
6660
5550
9460
8320
11520
9980
11520
11000
11520
9980
11520
11000
7450
7450
7450
7450

Wire
Size*

12

O 0O 0O 0O O O W W O O O O 0 o

[
o o

Breaker
Size

20
20
40
40
50
50
50
50
30
30
40
40
50
50
60
60
40
40
60
60
40
40
40
50
30
30

Max
Temp

1650
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

NEMA
Receptacle

5-15
5-15
6-50
6-50
6-50
6-50
6-50
6-50
15-50
15-50
6-50
6-50
6-50
6-50
6-50
6-50
15-50
15-50
6-50
6-50
15-50
15-50
6-50
6-50
15-50
15-50
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GM1014

Wiring Diagram GMs14 1P
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GM1414 1PH
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GMS18

GM1018
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GM1027/GM1227 1PH
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GM22CS 1PH

GM22CS IPH
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GM22CS 3PH

GM22CS
3-Phase

MIH 9/6/01

— — — GM22CS 3PH
b
s oo el
ik 0660
—5. : [000
i
Con tion via multi-wire cable
Wiring Diagram V
Automatic Kiln ,_ _|
Model: 4) o8
Romi sk QO OC
(0]

Tilt
Switch

L3
Kiln Control Box O omd




WRING DIAGRAMS

37

GM10F

GP706

Wiring Diagram
Automatic Kiln
Models:
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PROGRAM TEMPLATE

My Programs

ProGrAM 1 Sc 1

SeG 2

Sec 3

Sec 4

S 5

Sec 6

Sec 7

SeG 8

RaTE

Temp

HoLb

PrRoGRAM 2 Scl

SeG 2

SeG 3

Sec 4

S6 5

SEG 6

Sec 7

Sec 8

RaTE

Temp

HoLD

ProGrAM 3 Scl

SeG 2

Sec 3

Sec 4

S 5

Sec 6

Sec 7

SeG 8

RaTE

Temp

HoLb

ProGrAM 4 Scl
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SeG 3

Sec 4

S6 5

SEG 6

Sec 7

Sec 8

RaTE

Temp

HoLD

PrRoOGRAM 5 Sc1

Sec 2

Sec 3

Sec 4
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SeG 8
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HoLb

PrROGRAM 6 Scl
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SeG 3
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Sec 6
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Temp

HoLD
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SeG 3
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Sec 7
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Temp
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SPARE 2 Scl

SeG 2

SeG 3

Sec 4

S6 5

Sec 6

Sec 7

SeG 8

RaTE

Temp

HoLD
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GlassMager Mounting Template

Top
A
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A
%

D o
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Remove this page with scissors or make a copy if you wish to use the Program Template on the back side of this page.
Line up the template so the holes marked “ A” are centered on astud and tapeiit to the wall. Sink a#12 x 2" wood screw
(included in the manual packet) in both holes marked “A”, leaving an 1/8” gap between the wall and the screw head. Remove
the template and hang the controller over the 2 screw heads. If a stud cannot be located it will be necessary to use four /4" x
2" molly boltsin the holesmarked “A” and “B”.
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