Borward . ..o XV
ACKNOWIEdEemIENtS . . .. oo Xvil
Introduction . ....... . i XIX
Chapter 1: Refractory Materials and Applications ..... Cerenees Ceeeerieneaes .1

333 =] 7' o 2

Square-edgetile ........... ... ... . . ... ... 4

Standard brick skewbacks . . ...... .. ... ..., ... 9

Insulating firebrick ............... ... ... ... ..... 10

L0711 1 LT 11

L L o 12

Specialmaterials ... .ooiuiiiiiiiiii i i i i 15

Plasticfirebrick .....oiviiiiiiiiiiiriiiiiieiereiinnrennnnens 15

Ceramic fiberproduets .......................... 15
Chapter 2: Methods of Kiln Construction ....... cerena ceenan Cereieans cere.. 19

Straight-wall construction ........cooiiiiiiiiiiiiiiiininn.. 19

Headercourse ...........cooivieiinnnnnn., 19

Stretchercourse ......... ... .. .. .. ..., 19

Alternate header and stretcher courses .............. 19

Rowlock and soldiercourses ..................... 20

Wall ConStIUCHION .. tver ettt iiitneraneerennnenrennsennnns 20

131727walls ..o 20

Flues ..o 21

Carvedwalls .......... .., 21

Divisionorcommonwalls ....................... 22

S o+ 22

Sprungarches .......... .. ... .. ... . ... 22

Suspended arches ....................... ....... 23

Corbelarches ........ ... 23

Frame construction ............ ... .. .. ... .. .... 23

Determinearch ........ ... ... .. ... .. ... ..... 23

Domes and Crowns ............c.vuunreunennnnn.. 23

Expansion joins ........oiiiiiiiiiiiiiiiiii i 25

B e 1 T T T 26

Raw clay construction . ...................cov.... 27

Castable dome construction . ..................... 31

Fiber constrUCtiON ..uuvveruiurvinarennnnsresncnosenneeennnes 32

Anchoring system layout ........................ 32

Anchorstuds . ... ... . ... .. . . 34

Layer construction ....................c.co.ou.... 35

Doorjambseals .......... ... .. ... ... ... ...... 36

Module block construction, . . .. ................... 37

Accordion modular wall and folded wall construction . .37
L0 1 Lol 1313 T v 1 38



Xl

Chapter 3: Principles of Design .......... Ceeereereaaaa, Ceeererieaaenaes 41
Preliminary considerations ........o.ovvevvivenrvansneananeas 41
Designprinciples.....covviiiiiiiiiiiiiaiiaiiiniiiaiiaiaaaas, 43
High-altitude adjustments ........ovivereniveeiiiiineninees. 46

Chapter 4: Crossdraft Kilns.......ooonvivieneninnens Ceeraerieeeaean, eer 50
Tambatubekiln .....ccoviiiiiniiiiiiiiiiiiii i e 50

Koreangilgama . ...... ... .o, 54
LaBornetunnelkiln ......cooiveviniiiiiiiiiiiiiiiiinna. 56
Groundhogkiln .....c.vviiieiiniiiiiiiiiiiiiiici i 59
Climbing chamberkiln ........coviiiiiiiiiiiiiiiiiiniiiat, 75
Kyoto Bidai and Kawaii climbingkiln .............cocoviinii, 79
Asoper Glumso kiln ...uvviiiiir ittt i, 82
Bizenkilnm....oooviiiiiiiiniiiiieiiriineniennsiaraniatineanes 83

Stacking of Bizen kiln . ............. .. .. ..ol 35

Firingof Bizenkiln .. ......... ... ... oo 86

Bizen — New Fujiwarakiln ..... ... ... ... ...... 87

Hollyweird (anagama)tube ....................... 88

Salt glaze crossdraftkiln . ......... ... ... ... 93

Chapter 5: Downdrafi kilns ..... Cereerareesresranaes Cereneeeesetnanaas ...95
Proportional relationships of early natural-draft downdraft kilns 95
Dowdraft Tajimi stuylekiln ........cooiiiiaiiiiiiiiiii, 96
Circular domed natural downdraftkilns..............cooiii 105
Downdraft salt kiln (side-firedgas) ........c.ocvveiiiiiiain 107
University of Puget Sound downdraftkiln .................... 109
Fastfirewooddowndraft ...........ccvviviiiiiii i, 114

Construction fastfire 36 — Brock ........... ... ... 116

Fastfiringlog ........ ... i, 120

Fastfire 12 —Polizzi ........ ... ... .. ... ... ... 120

Blakebrough Tasmanian School of Art downdraft . .. .121

Variations of downdraft kiln — downward draft. . .. .. 122

Chapter 6: Updraftkilns ......covvviiriiiniiiiiiiiiiiiiniinienann.. vee 125
Umbrellakiln ....ovvvvniiiviiriiiiiiniiiiieiiaiieniians 125
Early Muslim low-fire glazekiln ...........cooiiiiiniinin 127
Peruvian primitiveupdraft . ......c.oeiiiiiiiiii i 128
Ninodaguia primitivekiln ........oooiiviiiiiiiiiiiinn., 129
Mirovet medievalkiln ........c.cooviiiiiiaiiiiiiiiiat, 130
EnamelorRakulkiln ....oovvvviiiiviiiiiiniiaiiniiinaiaa.. 132
Bredabottlekiln .....coovviinieriiiiiiiiiiiiiiiiiiiiieae, 133

Contemporary updraftkilns ........covniiiiiniiiiiiinaan, 134




X

Chapter 7: Multi-directional Draft Kilns ..........cooiiiiiiiaiiiiin,
Edmonton fireworks kiln ........... .. ... ... ... 145
Churchkiln . ... ... 145
Construction of fireworks and church kilns ......... 146

Chapter 8: Fuels, Combustion, and Firing Sytems ...........cccvvvnnanns.

1T 155
CombBUSTION . ..veeet i iiiiiiiianiii i teanananeaaennansas 156
Rate of combustion .......... ... ... ... ... ... 156
Primary and secondary air ...................... 157
Wood-burning systems .....oevevrenrenirirerntrrronroneenies 157
Bidai climbing kiln . ...... ... ..o i 158
Modemn climbing kiln . ........ ... . ... . oL, 159
Hobfirebox ...... ... 162
Chamber firebox . ....... ... ... ... ... 164
Second chamber firebox ..........coiiiiiiiiiiiiiiiiiiin., 164
Coal-firing SYSEINS .. .vvviiiviieitiiiienieirenrsnarisnsannes 165
Oil-burning systems v ovvverrvnreininiriiiineiaiiiaiiaaiaa. 165
Gravity-drip system. . ......... .. ... 165
Gravity dripand forced air ...................... 167
Forced-airburners . ............ ... .. 169
Natural gas, propane and butane burners ........... 174
Simple atmospheric airmixers ................... 179
Atmospheric injection miXers . . ..............u... 179
Compound atmospheric injectors .. ............... 189
Tempered airburners .......................... 189
Homemade gas pipeburners . ................. ... 191
Calculating gas requirements .................... 192
Firebrickkilns . ....... ... .o i i 192
High altitude adjustments . .......... .. ... ... .. 193
Gas pipe sizing calculations ..................... 193
Burner manifolds ............. .. ... .. .. ... 193
Burner installation ........... ... ... ... .. .... 200
Sizing inletand exitflues ....................... 200
Pressureregulators ........... .. .. .. 201
Safety equipment and procedures ........oeviiiiiiniiniinnann 201
Shutoff valves . ... ... i i 201
Kilnventilation ....... ... .. ... ... i, 204
LPgastanks ........ ... oot 206
General safety precautions ...................... 206
Chapter 9: FlectricKilns..........covevnenn.. Ceeseesareecana vereanianaas
Planningan electrickiln ...l 207
Shape ... .. 207
Bricks . ... 208
Electric elements and grooves ................... 208

Roofandwalls ... 210



XN

Polygonal kiln construction ........ccovvviieiiiiiiiniiiaonne. 211
Reduction kiln adjustments .......c.ceeannenvonricnneiinaes 212
Electrical measurements and calculations...........oovvveness 212
Selecting electricelements .......... ... ... ..., 213
Blementsurfaceload . ... ... ...t 215
Kanthal wiretables ......... ..ty 215
Determining required kilowatts .................. 215
Calculating wire elements . ............cooeion.. 219
Element coil calculation .......... ..., 220
Chapter 10: Specialty Kilns, Innovations, Ideas, Etc., ........... cereraneaasd223
The world’s hottest instrument ........cooeveieaienieinannans 223
Doorframe . .....voii it e 227
Hanging door . .......oiiiiiiiiiiinniininen. 227
Riverof fire ... .ot 227
Soldnerrakukiln .. ..o i 227
Charlottenborg sculpture kiln ............ ... ..., 230
Slot exit flue, chimney swinging door ............. 232
A cast wood-fired saltkilm ............. .. ... ... 233
Futuristickilns? . . ..o v oo 235
AppendiX ...oovviiiiiinan, fheieersenas ferresensans N 241
Estimating data ......oeveieeiernrnarnranrassssatsrrnnenanas 241
Calculating arch elements ....ovvevvieniarinenerniieiianaans 241
Rotary kiln block tables . ......... ... ..ot 242
Temperature color guide forkilns ..........ccvviiiiiinnes 243
Useful conversiontables .....cvvveiieiiiiireresrsnnaaiiennss 260
Glaze firing, Aso per Glumsokiln ........o.oiiiiiiiiiininntn 269
TA burner safety control sefups ......oovvvriraniriiiiiinee, 271
The Kenzan School sUCCESSION vvvvvverereeranearnioenensaness 274




	Olsen1
	Olsen2
	Olsen3
	Olsen4

