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Fir e a n d This essay includes the stages we followed and
experience acquired in the pit firing applications we
undertook at METU Campus as part of Middle East
Sm Ok e Technical University Fine Arts and Music Department
activities, the first one being on May 11, 2002 and
the other on September 20 , 2005.
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Giris

Cukur Pisirimi seramik tarihinin en eski ve en evrensel firnlama
bicimlerindendir. Seramik Uretiminin yapildigi hemen her kulttrde
cukur pisirimine rastlanmistir. Bu nedenle seramik teknolojisinin za-
man i¢indeki gelisiminde Cukur pisirim tekniginin kamara tipi odun
finnlaninin insa edilmesine kaynaklik ettigini séylemek mumkundr.

Cukur pisirim tekniginden énce agcik alan pisirimi olarak da ad-
landinlan bir teknik kullanilirdi. Bu teknik acik alanda istiflenmis
ham seramik Grtnlerin kurumus dal, yaprak gibi organik yakitlarla
Usty ortllerek pisiriimesi islemine dayanmaktaydi. Zaman iginde
korunakli bir ortam olusturan gukur-pisirimi teknigine ulagiimistir.
Cukur pisirimi teknigiyle kapall bir ortam saglandigi icin daha yUk-
sek sicakliga ulagilabilmis, 1sinma ve soguma surelerinin agik ala-
na gore uzamasl nedeniyle seramik Urlntn kirlma ve catlama ris-
ki de azalmistir.

Caglar boyunca meydana gelen teknolojik gelismeler sayesin-
de seramik gamurunun sertlestiriimesi icin artik gukurlara ihtiyac
duyulmamakla beraber kati yakitlarin yanma sirasinda, gézenekli
bir yapisi olan, seramik ylzeylerde karbon lekelerinin yarattigi renk
etkileri, ginimuz seramik sanatcilarini bu tdr pisirimler yapmaya
yoneltmektedir.

Cukur ve Hazirlanmasi

Cukur pisiriminde ulasiimak istenen sicaklik derecesi 900-1000
°C olarak benimsenmistir ve bunun icin agilacak ¢cukurun ideal bo-
yutlar derinlik 100-150 cm, en 120-175 cm ve boy 250-300 cm
seklinde olmalidir. Daha kucUk boyutlu gukurlarda bu dereceye
ulasmak zorlasmaktadir. Cukurun dikdértgen planl olmasl, yanma
aninda, gukur icindeki hava akisini saglayabilmek i¢in zorunludur.
Cukurun uzun kenari rizgar yéntne paralel olarak acilir. Boylece
Uzeri metal levhalarla kapatiimis cukurun kisa kenarlarina konum-
landirilan ve baca gérevi géren demir borular, bir taraftan temiz ha-
vanin iceriye girmesine, diger taraftan da yanma gazlarinin disari-
ya atilmasina yardimci olur.

S6z konusu boyutlarda bir gukurun agilabilmesi icin ¢ok fazla
is glclne ve zamana ihtiyac duyulmaktadir. Ancak is makineleri
hem zamandan hem de is glicinden tasarruf sagladigindan OD-
TU verleskesinde farkli tarihlerde acilan iki gukur da is makinesi
yardimiyla agilmistir.

Acilan cukurun zeminine agag talasi, mangal kémurt ve kaya
tuzu karisim halinde serilir (Resim 3). Talas Ustten baglayarak ge-
len yanmanin etkisinin azalma olasiligi karsisinda dipteki komurin
tutusmasini kolaylastirmak icin gereklidir. Mangal kémdrU ise kim-
yasal 6zelligi sayesinde yanma sUresini uzatarak ¢ukur iginde si-
cakligin yukselmesine ve erisilen sicakligin bir stire daha korunma-
sina yardimci olur. Kaya tuzundaki sodyum Klorr, yanma sirasin-
da, kati yakitlardan gelen su buhari ile reaksiyona girerek sodyum
oksidi olusturur. Sodyum oksit seramik binyede bulunan silikatlari
etkileyerek ylzey Uzerinde renk etkileri meydana getirir. Klordr ise
sudaki hidrojen ile birleserek hidroklorik asit buhari halinde baca-
dan atilr.

Cukurun zemini hazirlandiktan sonra, bacalarin sabitlenmesi
gerekmektedir. Bu islem seramik pargalarin yerlestiriimesine gec-
meden 6nce yapilmalidir. Bacalar sabitlemek icin farkl tagiyicilar
kullanilabilir. Ancak demir borularin agirliklan géz énine alinmali ve
kullanilacak tastyicilar da buna gére secilmelidir. Eger baca taslyi-
cllart dogru ve saglam yerlestirilmemis olurlarsa yanma aninda ta-
siyicisindan kurtulan baca dogrudan gukurun icine kayarak sera-
mik parcalarin kirllmasina, hava akisinin kesilmesine ve atesin son-

Preamble

Pit Firing is one of the oldest and most universal firing methods
in the history of ceramics. Pit firing is found in almost every culture
where ceramic was produced. Hence, it is possible to say that in
the development of the ceramics technology through history, the pit
firing technique has been the basis for construction of chamber top
type wood kilns. Before the pit firing tehnique, a technique also cal-
led outdoor firing was in use. This technique was based on the pro-
cess of firing of raw ceramic materials piled in open space covered
with organic fuels like dried branches or leaves. In time, the pit fi-
ring technique, which formed a protective environment, was reac-
hed. Since an enclosed environment was assured with pit firing, it
was possible to reach higher temperatures and the risk of breaka-
ge and cracking of the ceramic ware decreased as heating and
cooling periods became longer compared to outdoors.

Thanks to the technological developments occurring through
ages, pits are not needed any more for hardening of ceramic clay;
yet the color effects created by carbon stains on ceramic surfaces
which have a porous structure during combustion of solid fuel, mo-
ve contemporary ceramic artists towards such types of firing.

The Pit and Its Preparation

The temperature desired to be reached in pit firing is adopted
as 900-1000 °C and the ideal dimensions of the pit to be opened
must be 100-150 cm deep, 120-175 cm wide and 250-300 cm
long. It becomes difficult to reach this temperature in pits of smal-
ler sizes. The pit must have a rectangular plan to ensure air flow in-
side the pit during combustion. The long side of the pit is placed
parallel with wind direction. Hence, iron pipes situated on the short
sides of the pit covered by metal sheets which serve as flues, on
the one hand help fresh air to come in and on the other hand, com-
bustion gases to be discharged.

Opening of a pit of these dimensions require a lot of manpower
and time. However, two pits opened on different dates at METU
campus were opened using construction machines as these allow
savings of manpower and time.

Saw dust, charcoal and rock salt is laid on the base of the
opened pit as a mixture (Picture 3). Saw dust is necessary to faci-
litate ignition of the coal at the bottom against the possibility of a re-
duction in the impact of combustion which starts at the top. Char-
coal helps raising the temperature in the pit and maintenance of re-
ached temperature longer by lengthening the time of combustion,
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mesine neden olacaktir. ODTU Yerleskesinde agilan her iki gukur-
da da bacalar marangoz iskenceleri yardimiyla sabitlenmistir. 100
cm boyundaki iskenceler, 50-60 cm kadar topraga cakilarak sabit-
lendikten sonra baca olarak kullanilacak demir borular yerlestiril-
mis ve iskencelerle sikistirimistir. Bu sayede pisirim stresince her-
hangi bir problemle karsilasimamistir (Resim 4).

Seramik Parcalarin Hazirlanmasi

Cukur pisiriminde, ¢atlama riskine karsi, ¢alismalarin ilk (bisku-
vi) pisirimlerinin 1000 °C derecede yapilmis olmasi tavsiye edilir.
Cunku cukur igindeki isinma yukaridan asagiya dogru oldugu icin,
homojen bir firn atmosferinden sz edilemez. Bu nedenle biskuvi
pisirimi yapilmamisg Urlnler, ylzeyleri tzerindeki farkli isinmalardan
dolayi gatlayabilirler. Ayrica yanma sirasinda odunlar ¢okme yapa-
rak ¢cok daha kirilgan olan bu parcalara zarar verir.

Calismalar gukur icine yerlestirilmeden énce pisirim sonrasin-
da nasll bir gérsel etki isteniyorsa onu hedefleyen bir ydzey uygu-
lamasi yapilir. Tuzlu su ¢ozeltisine renklendirici amacl metal tuzla-
r katilarak karigimlar hazirlanir. Bu karisimlar ya dogrudan firga ile
yUzeyin belirli kisimlarina uygulanir ya da ip veya bez pargalari bu
karisimlara batirilarak galismalarin Gzerine sarilir. Bunun yaninda
bakir, kursun, kalay gibi, dustk sicakliklarda eriyebilen, yumusak
metallerin folyo ya da telleri de calismalara sarilabilir. YUzeyde renk
etkisi veren bu malzemelerin pisirim slresince seramik ¢alismanin
ylzeyine temas edecek sekilde sabitlenmesine paketleme denir.
Ham sirli ¢calismalarin, kilin camsilasmayi 6nlemesinden dolayi
cukur pisirimine konmasi tavsiye edilmez. Ancak 6énceden sir pisi-
rimi yapiimis parcalar istenirse konabilir. Pisirim sirasinda, firin at-
mosferinde olusan yogun gaz nedeniyle bu pargalarin sirlari tze-
rinde renksel degisimler goralr.
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Cukurun Doldurulmasi ve Atesin Yakilmasi

Paketleme islemi sona eren seramik calismalar zemini daha
énce hazirlanmis cukura yan yana yerlestirilir. istege bagl olarak
calismalarin etrafina cesitli meyve kabuklari, ézellikle buhar yanin-
da renk etkisi de veren potasyum yéninden zengin muz kabugu,
patates kabugu ve kati halden dogrudan gaz haline gecen dolayi-
siyla yogun bir buhar saglayan naftalin konur. Buhara, gukur pisiri-
minde yanma sirasinda olusan, ¢zellikle de metal tuzlarinin aciga
cikardigi gazlarin firn atmosferinden disariya atiimasi icin intiyac
duyulur (Resim 8).

Seramik calismalar, cukur zeminine yerlestirildikten sonra tim
bosluklar agac talas ile kaplanir (Resim 9). Artik odunlarin gukura
doldurulmasina baglanabili. Ancak odunlarin pisirime baslama-
dan 6nce seramik galismalar Uzerinde olusturacagi agirlik baskisi-
ni ve dolayisiyla kirilma riskini azaltmak igin, bol miktarda burustu-
rulmus gazete kagidinin seramiklerin tzerini kapatacak sekilde gu-
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thanks to its chemical properties. Sodium chloride in rock salt forms
sodium oxide reacting with the water vapor coming out of solid fu-
els. Sodium oxide creates color effects on the surface, impacting
silicates in the ceramic body. Chlorine, on the other hand, is disc-
harged from the flue in the form of hydrochloric acid vapor combi-
ning with the hydrogen in water.

After the base of the pit is prepared, the flues must be secured.
This process must be carried out before ceramic bodies are pla-
ced. Various bearing elements may be used to secure the flues.
However, the weights of iron pipes must be considered and be-
aring elements to be used must be selected accordingly. If flue ba-
ses are not placed correctly and strongly, the flue is set free from
its base during combustion, will slide directly inside the pit causing
breakage of ceramic parts, disruption of air flow and extinguish-
ment of the fire. In both pits opened in the METU campus, flues we-
re secured using carpenter clamps. These clamps which are 100
cm long were driven and secured into earth for 50-60 cm, then iron
pipes to be used as flue were placed and secured by clamps. So,
no problem was encountered during firing (picture 4).

Preparation of Ceramic Pieces

In pit firing, it is recommended that the initial (biscuit) firing of
the works is done at 1000 °C against the risk of cracking. Because
since the warming inside the pit is from top to bottom, one cannot
talk about a homogeneous kiln atmosphere. Therefore, wares
which are not biscuit fired may crack due to differences of war-
ming. Also, wood pieces may collapse and injure these very vulne-
rable pieces during combustion.

Before the works are placed in the pit, a surface application tar-
geting whichever visual effect is desired after firing must be used.
Mixtures are prepared adding colorant metal salts to salt water so-
lution. These mixtures are either applied to certain sections of the
surface directly by a brush or twine or cloth pieces are dipped in
these mixtures and wrapped around the works. Also, folios or wires
of soft metals which can melt at low temperatures like copper, lead
or tin may be wrapped around the works. Securing in such a way
fo be in contact with the surface of the ceramic work during firing
of such materials which create color effects on the surface is called
packing (Picture 6, 7). It is not recommended that raw glazed works
are placed in pits to be fired because ash prevents vitrification. Ho-
wever, pieces previously glaze fired may be placed if desired.
Changes in color are observed on the glazes of such pieces due
to the intense gas created in the kiln atmosphere during firing.

Filling of Pit and Lighting of Fire
Ceramic works which are packaged are placed side by side in
the pit which is previously prepared. Depending on what is desired;
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kurun igine atilmasi tavsiye edilir.

Odunlar ¢ukura en ince olanlardan baglayarak yuklenir. Odun-
lar cukurun yer seviyesi ile ayni hizaya geldikten sonra yaklasik 30-
40 cm kadar yUkselti olusturacak sekilde konmaya devam edilme-
lidir. Ust kisma kalin odunlar ytklendiginden, tutusmayi kolaylastir-
mak icin 1,5 litre mazot doékalir (Resim 10). Daha sonra ucunda
ates olan bir dal pargasiyla odunlar yakilarak pisirim baglatilir. Alev
¢ukurun butlin ylzeyini kaplayana kadar beklenir. Bu arada yer se-
viyesinden yUksege istiflenen odunlar yanmanin olusturdugu kayip
ve ¢okme dolayisiyla gukur icine dogru cekilir. Agik alev odunlari
hizla tiketeceginden takviye odun atilarak odunlarin gukurun yer
seviyesinde tutulmasina galigilir. Yaklasik 30 dakika stren bu islem
sonunda 6nce yUklenenlerle birlikte toplam 1,5 ton odun ¢ukura
atilmis olur.

Alev ¢ukurun yUzeyine yayildiktan sonra, ¢ukur pisiriminin en
gorkemli ani yasanmaya baslar. Ozellikle aksam karanligindan
sonra yakilan firinlarda alevin 3-4 metre kadar ytkseldigi net bir se-
kilde gozlemlenir (Resim 12). Ancak bu keyif fazla uzun sremez,
aclk alev igerideki yakitlan hizla tiketeceginden, cukurun Ustinin
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various fruit peels, especially potassium rich banana peels, potato
skins which provide color effect beside vapor and naphthalene
which directly moves from solid state to gas state, therefore cre-
ating intense vapor, are placed around the works. Vapor is needed
so that gases, formed during combustion in pit firing, which are es-
pecially released by metal salts, are discharged from the kiln’s at-
mosphere (Picture 8).

After ceramic works are placed on the base of the pit, all gaps
are covered with saw dust. Now, wood may be started to be filled
in the pit. However, to reduce the weighed pressure wood pieces
will create on the ceramic works and therefore the risk of breakage,
it is recommended that a large amount of crumbled newspapers
are thrown in the pit to cover the ceramic ware before firing starts.

Wood pieces are loaded starting from the thinnest ones. Wood
pieces must continue to be placed to form a projection of approxi-
mately 30-40 cm after they are level with the ground level of the pit.
Since thick wood pieces are placed in the top section, 1.5 liters di-
esel fuel will be poured to facilitate ignition (Picture 10). Then firing
is started by lighting the wood pieces using a piece of branch with
fire at its tip. It is dwelled until the flame covers the whole surface of
the pit. At this time, wood pieces piled above ground level will be
drawn into the pit due to loss and slump caused by combustion.
Since open flames will deplete the wood pieces rapidly, additional
wood will be thrown so that the wood pieces are kept at the ground
level of the pit. After this process lasting approximately 30 minutes,
1.5 tons of wood will have been thrown into the pit in total, together
with those previously charged.

Once the flame is spread over the surface of the pit, the most
magnificent moment of pit firing starts. It is clearly observed that the
flame rises about 3-4 meters especially in kilns fired after dawn
(Picture 12). However, this does not last too long; since open fla-
mes will deplete the fuel inside rapidly, it is necessary to cover the
top of the pit with metal sheets. This closing process is the most
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metal levhalarla kapatiimasi gerekmektedir. Kapatma islemi gukur
pisiriminin en tehlikeli asamasidir. En az 2-3 metre yUkseklikteki
alevlerin yaydigi 1si cukurun gcevresine yaklasmayi zorlastirr. Kapat-
ma isleminde kullanilacak metal levhalarin bir ka¢ parca olmasi bu
islemi kolaylastiracaktrr. ki kisi, riizgan arkalarina alarak rizgar yo-
nundeki kisa kenardan itibaren, tagidiklari metal levhalari birbirinin
Ustline binecek sekilde, kapatma islemine baslamalidir (Resim 13).

Cukur tamamen kapatildiginda bacalardan ¢ikan duman kont-
rol edilir. Bacalar dogru sekilde yerlestirilmis ise duman birinden gI-
kar. Pisirim bu sekilde yaklasik 12 saat devam eder. Bu sure bo-
yunca yanan odunlarin baca girisini tkamasi, toprak ¢ékmesi, ate-
sin sénmesi gibi istenmeyen sonuclar yaratacak sorunlara karsl
cukur kontrol altinda tutulmalidir.

Cukurun Agilmasi

Bu yazida bahsedilen boyutlardaki gukurlarin sogumas igin en
az 24 saat gerekmektedir. Cukurun sogumasi metal levhalarin si-
cakliginin elle kontrol ediimesiyle test edilir. Sogudugundan emin
olunan gukurun, Ustiint ¢rten metal levhalar, kapatildigi gibi iki ki-
si tarafindan kaldirilarak acilir.

Seramik ¢alismalar kullerin arasindan alinarak temizlenir ve is-
tege bagl olarak sprey vernik ile ya da cesitli yaglar surtlerek
parlatilir (Resim 15). Bu islem seramik calismalarin, yUzeylerinde
sirolmadigr igin, gdézenekli yapilarini toz veya baska dis kirletici et-
kenlere karsl korumanin yaninda hafif parlaklik vermesi nedeniyle
pUrtzlt gérinimu de yok eder. Basarili bir pisirimin sonunda, c¢a-
lismalarin ytzeylerindeki renk olugumlarini gérmek butin yorgun-
luga deger.
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dangerous stage of pit firing. Heat emitted by minimum 2-3 meter
high flames makes it difficult to come close to the pit. This process
becomes easier if the metal sheets to be used in the covering pro-
cess are several pieces. Two people must start the covering pro-
cess, taking the wind behind them, starting from the short side in
the direction of the wind, overlapping the metal sheets they carry
(Picture 13).

Once the pit is totally closed, the smoke coming out of the flu-
es is controlled. If flues are placed correctly, the smoke will come
out of one of them. Firing will continue for approximately 12 hours
in this manner. The pit must be kept under control during this time
period against problems which will lead to undesired consequen-
ces like plugging of the flue entrance by burning woods, collapse
of earth or extinguishing of fire.

Uncovering of the Pit

Minimum 24 hours are required for cooling of pits in dimensions
referred to in this essay. Cooling of the pit will be tested by chec-
king the temperature of metal sheets by hand. Metal sheets cove-
ring the top of the pit will be opened being lifted by two people as
in closing, once it is established that the pit is cool.

Ceramic works will be picked up from amongst ashes, cleaned
and polished using spray varnish or various oils optionally (Picture
15). This process not only protects the porous structure of ceramic
works against dust or other external contaminators as there is no
glaze on their surfaces, but also eliminates their rough look as it
provides a slight gloss. Seeing the color formations on the surfaces
of the works is worth all the effort as a result of a successful firing.
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