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P.ODUCTlO. TO PBOJEC 



1. 

To int te 1na project. I A ~ to so:r.o p iou 

\'his bi to in icatcs the int ~st.s h hn jell d in t 1 

stud. While omo x; lea a- inore le nt, ch hod ao as ct 

to be ore n ze in the proj ct. elect.ion or tt.e 

to O' tho range or vari.ab es 11 t I w icl1 n " a tc" C n C it. 



'2. 

3. 

2. 

These pot,"' (fie. 2) ,ie1 e fired for • out fo r minut s 

at 1700°F. Looking into a hot kiln to seo tte clqzo 

sinter, oil, and thon settle don on the sur£ace 

provides an imoeo applicable to fires of c lo 8~r 

duration. It is impo1tant to re, Jin able to refe~ 

to oome general i.rn.'Jge l"hile tr g to evelop specific 

results. 'l'he blue bottle (fig. J) was fired :iJ1 a 

neutral atmoephore until tbe glaze had nelted, pro €Ct­

in3 the cl&y from tlw cffocl, of a rc.;ducing at~.ospb re 

at the end of the cycle (c t·ea 2h00°F). This m imize 

the effect o! the iron in the clay on the color of tho 

glaze. To devo1op tho contrast in thi bo"r1l (fig. 3) 

I ;:anted the differing eo:ounto of t~on in the cl.::.y to 

react with the glaze. To encour.:iie this interaction 

the fi:r.inz c7cle included some reduction (in~ se of 

the fuel to air ratio) in the eal"ly stages beforo tl:e 

(!laze had r.mltcd ( circe l800°F). Ass· "li ., th t t .. esa 

o r~rvations and interpre ations are accu?ateJ o~kes 



s. 

it o ~i l t ta· a 

Vcirl tion t._thin t. 

to th ro i 

r C 

to 

t 

te ting this ariable is to t 

dif.fere t l th •J 

ibo n re (fig, 4). Tl o 

fire n ar l 

cf 

0 i 

re n 

in, and it e out d"'rk lle 1 pl cc; 

the stac!·. As such a URI ions c 

dir ction to l,e 1, t bi.ct h 

tb s. C\ 8 (1'i '• 

glaie t w r 

conditions. Thor io Cl \'C:O t 

ducin., :it o 

J. 

in than· 

lo .. . 

n • n 

tr& l of 

b ve 

cl 

5) l 

to 



7. 

Han;· to• t. are tC' at to o tab) 1 h ... o., E. cont :,:t, 

?i thin \ hie t . v bl C n U.m 

It is fitting tbat tt,o bai1c potte , .&teri1;1l c1r 

inc.r.pe i o o iI "d re 

these m. le que tions. llan:, or th c pota (i'ic;. 6) 

"With dra1l ngs on thom wcr 

did not Ct hot no to 

develop th co r J ilo 

ligible OC"U!:G th e;laz_ 

ovorfil•inct. 

lo in t 

0 ~e 

ran off tl 

0 fi 

r de 

ot 

So 

unin 

to 

A solution to tlis problc- w s found o tti et_ 

fire (fig. 7). In these throe plate tte colori.r ... 

oxides • re e rf ce {in .e 

i'orm of engobos) r~ther than in the g "e, ~ dn 

the~ les sub ect to the a o. 

under &nd over.r1r· g. Tl eir for J by lHl in~ littl 

vort~cal ur£ac !or the g t n !r -, l 

ate to 



8. 

In thiB ~ ~ le, cont.r 5L ,. 

gl ~-0~ an t10 c a (f'g, 8), 

o;d.dos (inoido lid) ,~a co fin to 

surface, the tigur~ ,a le£ un 

for r o ue or y.llo di ia) t 

deteil. 

A.o~h~r a of o ib lities ,:it in 

ath this _tho, 8 ze i dovelo 

durin tl e fire b , introduci 8 sal 

y lJ I i'ou 

If the kiln is lot nou~, the silt ( ~aCl) va o iw 

nd the sultant sod·un o. de ( 320) ! ~ 

llica at t11e expo d surf ace i.n th kiln. 

ileceo tl , the: 

l 

1e or 

il 

(fig. 9). Since the fiOdlu 1 is carric b tl,e d1·art, 

tho sho c of tho £lo~ .or d'r ct - i r-

t:int thrn in proviou oribod i'i1· s. i·' en I 

b C salt i'i.rin (cop 13), I di e 

e u e o anyt a t 1 I 

.. n to ink 0 ta proce. s I I or fJ OZin"1 , 



/0. 

A Salt Firing in Proiress 

6. 

I tried muriate or potcth (a co-~ orcirtl fertili~er) 

'With r;ome success. Introduction of th~ raH, into 

the kiln is also an inter otin proble. I havo 

shoveled it in both 1.et and d , bac!:;ed it and 

thro~:n it in, placed it in the kiJn during stacking, 

and finally squirted it in as a brine solution. ~ en 

firing a propane kiln similar to the one in this 

photograph (fig. 10), ue found that the ho~ s ot near 

the burners could be tr~n~ferred to the colder r~gion 

near tbe flue by squirting ~ater in front of the 

burners. D-l.s:::olving the ~alt i.n this water (Li-5 

lbe/gallon) proved to be .tittine as it put the m:iteri.il 

to be vaporized at the hottest place, 



'· 

12. 

7, 

Vapor elazine .ftcili.tat"s .0rHne d; large scale, as 

rnany of the handlin. and glaze application probl.;-:.s 

don't occur. I gla~ed the inside of this 16 11 co·,,1 

(fig. 11), an stacked it in o a salt firing. nth 

no fo~t rine to heng onto, normal exterior glaze 

application ould have been awkl1ard, but vapor glaz g 

met that require~ent of tbis for~. !t1ndline ~ay bo 

further reduced by loadine groi;m wuro d~ roctly i.nto 

the kiln and firinu sl0\1ly to salt~ng tecr.>erriture 
.. 

(circo 2J0O°F). Since tbe llluterials in t.e clay 

body contribute tl-Je bulk of tl e glaze, alter in t..e 

coroposHion of the clay ill produce a changed gl.:ize 

at the sur£ace. The appareut di££orenccs bet ecn 

these t"o pots (fig. 12), result fro::i t-he use of t-wo 

clay bodies. The bottle is stone-,•1are clay con­

taifl.ing moderate Elr".ounts of iron, ~·bile the bou s 

1.ron-free porcelain. 



IL/. 

8. 

is .. le is also an e le ot c r r 

:-e variati 1 

r c nt. idoli n Uca) 

to a recul:.i'r .onewar y 8 f'1 

in the rea in~ ic~ I ad ac ieve 

(near the flue) in previous fires. 

(tig. 13), de of the re 

tired in a hotter spot. 

glazin. A so re eale in 

oor ~1 nc 

The ri fo 

is ho· the dis rlbution or silica at tho surf ce 

tects the app arancc of tho glaze. 

s 

, 

clay tends to Yild a potty glaze as to silica is 

distributed in patche. A more ho~o enou format on 

ot glaze occurs on porcelain., due to the or 

end densor arr n mentor silica particles o. t.6 

surtace. 

ving rro.n ur ac content to surfa ~ r 

( i . , 15., ) 

glaze ro s r test at the poin s 

area., r Ue is ace n 



16. 

9. 

This fact can be used to cre:at ::dvant~:; by o:r.:cr-.c. 

uorking at the small scale re eall.. in thcs" trire& 

pictures. 



10. 

FIT ;a n.ECORD 

~: Tho dra .:ngs bill follo·i these com r.tio. s; 

Host a r 
to 
least air 

liost oil 
to 
least oil 

Hot11est b rnil10 
to 
coldest Jrninc 



11. 

To dra,1 nearer to r,y project, I will trace the M tory 

of m • work in relation to t .e l'iln and co US;t1on. 

Dur1.ns 1953 I et up a stu ·o 1n V, nice, Calii'f)rn1e, 

1-1ith Hrs. Jane H a . By January of the next year 

\IO had nearly o>:housted the r:10nufoctured Alpir.e kilns 

v.e wore uoing. 'wo kiln pictured h re (fig. 17), ".1aa 

built as a test nodel for tbe develop tent or a larcer 

desien. The l':':Odel ,1as four cub c feet in vol.u .e us ... ne 

~ood and natu~al gds for fuel. /~tcr three ~ontr.s o! 

firing it, I had dcvelo'ped the confidence to be.v.n a 

75 cubic foot kiln (fig. 18), to be fire .ith n t ral 

gas. I was particularly anxious to achieve a loneer 

firing cycle than the Alpine kiln affor•:led, and so I 

started l-:i.th two layer<> of firebri-ck, nd allo·c· for 

an additional skin of comoon brick if the cycle ·as 

not lone enough. 1·re sold t,be sno an I r turned to 

the University of Oregon in the fell of 195!:, l~avin_. 

the l:iln unco leted. 



20. 

12. 

Here I met Bill 'olch, tiho returned "With •-:, to Los 

.Angeles ,;hero we con tructcd this ld.ln (fig. 19) 

over Chri .. t!llan recess for Hro. P.oald. T'no prime 

concern here lias ocono::;y-, \lh' ch dict,ted trc ·re of 

only one layer of .firebrick, ''~econ• s", backed up 

111th tt-10 layers of comr.ion b ck. The use of ther:c 

~ini~~l 1Mtcrials also determined thtt it should be 

easy to repair. It has since been 1cbuilt twice by 

the owner an a potter fricnr. 

Bill and I designed the burners (fig. 20) for this 

kiln fro""l plur.1'bing parts. The chrorr.e venturi (hero 

tubes) az·c fro:n an automotive sup,: liou,.e. T'ne 

flue dr.:i.is cold :iir throue I tl.e venturi tihcrc it 

ru..xes with tho ens as they flow into t 1e kiln to 

burn. This worked quito .ell, b~t for a ten~ency to 

blo· out at ver lo~·• setting~. 



2.1. 

.. 
OIi.. 

-[ J 

Th" ne:. eypor.:.c1. a . 11 (L 

test kiJn I ,JiJ t P ery n 

1955 (fie. 21). L'l it I t:d d out a 

referr to in a ctu e. 

The lou 1rc plateb ,:ere cu fro en~ ig"ith 

in a staci' of four, ...,t,a ~ere 

13. 

ic f _ ~) 

o.r 

in&ide a bric' tunnel (fis. 22). Stove o.a p c1 

' .f ror:1 a cooper t ubo to the t.0:1 plat \ '113r it d t.1 1· 

vaporize , or r n dt.mn an o to the xt '.3te. I 

had trouble ke_ in the oil from ru 

ancl rcer of the plates. A c h e (c rca ~·'.)0°:') 

, :io o • inc. . After soveral hou s at 

a fan 'W:- t\ 11 d toward tr.e t,\1 a r \l ki l 

u to co-:.ic ten ( circa 2380°:F) '11C i 



This dosi::;n :for a burner uao in rof; ,onse i,o t € 

preceding experiences. I m~do two ,1001: nodels 

and had three copies of each clc:::icn cast in iron. 

Tho idea W.'.ls to control the oD on the plate by ir':lans 

of t'hc surrounding dikes and tl~ o two lu cs ca t, into it 

(fig. 23). Since the dilrns prevented oil .from leavine 

at the edges, a "lah::i" of oil could be controlled by 

the heieht of the lugs. Alternate lugs uare drilled 

through on each plate to let the overf1o~ pass to 

each plate in succession. 

'l'o conduct the test,s on this idea as well as the 

burners of others, I built a new kiln b9hind the 

Sculpture Bubble in Hay of 1965. nuoh of the !orn 

was glvon to pre-heating the burner. I tilougbt I 

could acco19lish this by routin' the flue tr.ro1., h 

the bu1·ner region. 



15. 

l Pl i;. ... 

or;.. 



16. 

ltlen I beg3n !iring tbe kiln, With the 

burner located 1n position "A", oil 

leaked into the !lue and the tire began 

burning 1n the entire bu. er area. After 

another try I decided to lllOVe the port to 

the other Bide ot the kiln as 1n "E", aban­

doninc the pr heating idea ror t .e present. 

The fires atte:npted witb th15 c 1gu ation 

eho ed &'le that as the plates dev lo od 

t eir re ective "lake "J tis de ot 

oil cooled the 8\lr£ace, pre-venting _£icie t, 

burning. 

Red heat was reached on the lat t ., •t 

the fire wa~ completed with n-tu.al ga 

and salted. At ght and ·l.e t ,e k 

wns. at llow beat, " could sc era k 

o enine up at nearly ta th 

bricks oxpan od, This ello•e co air 



17. 

to enter throug the l-rnl.J s rather than at the burner. 

The nC'xt kiln included tbis thinl:j ng tn it deeign 

by building a two-layer arch so th:t botri ho. ii.on'bal 

and vertical joints were covered at the end ,,,., lls an 

t1here they n:-et the arch, a 11rabbitted 11 detc1il \-as ide. 

T\Jo flues Here placed at tl)e opposite end from the 

burner port to secure more draft and n~ke it poosible 

to control the direct.ion o: the fla. e as it mo-v d 

through the kiln. Fl.re3 11era attc::-pted \lsing t:1c 

cast iron burner as a louv~e pJ~te (see page 20). 

Aftor sevor~l hot1rs at oraneo hcatj l sgoin rcso!'tcd 

to t.he £en for dr~rnc;ht. Even then, the .firo did not 

seom to progress and a ~ki.n of aluminu~ fo11 ,as laid 

over the arch ancl around the nue pipes. J.t once the 

hi.ln rer.pon~ed and 2pprorl.n'-ltely fi ~Je hours ntor, 

cone oleven (circa 2400°F) '13S melted in t}.e kiln. 



18. 

Hm•iever, as a test vebicle for natur.:l 

draught oil burne-s, this kiln r.eom-::d 

not adequate. Subsequent anal~sis 

suggested that the double flue did help 

to control the direction of the i.FiSls, 

but did this at the expenee of drdught, 

There \las a greater surface to volucw 

ratio than uith a single flue, caus-in~ 

riore drag and less draught. T'nis ~dln 

~as torn down to provid'j r1::iterial for 

another kiln (illu~t.r 'i.ed on paces 6 

and 22 ). 



19. 

Cast Iron Pl.ates Arrange as wu·Jre 



~II.. 

Because the fins slowed the flmi of oil dot<:n tbe 

plates, their pitch ~as 1ncreasod fron that o! 

the previous louvre tests (see page 13). Due 

to their greater weight, ttese plates did not 

jiegle out o! adjustment as in the earlier 

.fires. The plates also l1ad to be pitched to 

prevent oil from running, uncont~olled, of! 

t'he sides. I W3J aware £or the first time 

of b~ing unable to get enouch oil on the 

20. 

top plate to take advantaee of the greater 

dro.ft there. 



21. 

Salt Glazed Pots !rom the St a,boDt Ctn~ r·1n 



22. 

Se;1er Pipe Bur11gr 



2'3. 

'The 13·,er p pc u e •• 5 ... ·cc i J 

··i : ki pictur on pnze 6. It d ... 
used succos ful y b • jJ 

his pottc 

D l ecl co or t. e k 

t !3 cc, buA. it th \l s n 

enough dr~ur, t throuch th'- p t!P. • 
1 

prc,•a ed r.e fo • n i P. not 

on draught . 



Testing •r..·leed" Burner 2l.i. 



\£mm Paul Soldner visited the pottery in the s-pring 

of 1965, he sugge"'ted t g o ething like a kero­

sene rood burner. I had one "uld d up fro t 10 

pipes of the sa J length, but different dia eters. 

rested tog ther Hit.h ends \'elded on, they !or ed 

an oil reservoir. The oil entered at the nsar end 

and was i.njccted into t e air strean throt1 h a 

needle valve from a model airplan en~ o. Tho 

fire thus heated tho rocorwoir un il oll ho oil 

t-•as vaporize, as it <tac:e out. The prensura i.'1 the 

fuel lin~s ma~o it necessary tc pressuri2e the oil 

tank to pre•ent vapor Jock. A srr 11 all' co l'"Esor 

\1a.:: mo:-e th::in adequate, causing th_ tank ends to 

bulee excessively un er JO p.s.i.; I halted further 

tests. This burne~ put out.a very hot fl~M- in a 

ci3tt.er of minutes but the accom::,lish ent procri.sed 

to be more er.pensive than I could nclo :rite at 

that tir.13. 



26. 

In March of 1967, Bnce Finch ~nd I built 

a kiln at the Hudson ranch. H.arrick Hudson 

had successfully developed a small natural 

draft burner, and we ~anted to try to scale 

it u~. The burner was located so that the 

bot gaaos passed around it on their way u~ 

the flue. In practice, we found that while 

the first part of the fire waa very sloH, 

when the exhaust gases were hot enough to 
~ 

cause the oil in the burner tubes to va?orize, 

the temperature roae rapidly. Building a s=all 

tire in each .flue was .found necessary to I 

e·stabllsh draft at the beginning. Tbis des gn II 

depended (for success) on the relation 

botween "burner" and kiln. So:na idea of 

the proportions moy bo drn~n from the 

following pages. 
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PROJECT 
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THE TEFt•Im'AL PROJECT 

An Oil B-11rner for a PoUery Kiln. 

At this point, resolving questions surrounding a sfr1ple oil burner beca ... a 

the intention of r.1y terminal project. J.n ea ch of the precedinz; oil .fires, 

the kiln l·las potentially subject to as much cxperirnental variation ss w~s 

the burner. 

To .focus ray attenUon on tbo burning, I droil only the "sa.Ct!st II infor1 ,ati-on 

from these kiln experlcmces to buil:l the most conservative dln I could 

if!i!lgim,. It was provon through proviou s £ir.:i.ng that only one bUl.'nor idoa 

coul· be triod per fire, AS even a sraall adj~u~tnent :i.n the dosi~n altered 

the basic idea. T"nis requirement for frequent fir:inc established that tbc 

chamber be small enough to minimize the dema11d for uar.a and loading tit1e. 

}. spaca of twelve to fifteen cubic feet tn t·zo tiers of shelving, 11ith an 

add:it:i.onal iive cubic feet for fire box, seemsd suitable. 

Since this amount of ware did not constit,ute much mass to absorb heat 

from tbe possing gases, I used nine i.ncb, ha1·d fireb1·ic}: walls to ser e 

as a heat sink. This \ as eri:ployeu, like a fly1-1heel, to 1:10deratc sud.de • 

changes in the .ffre. 



32. 

To contain this heat, three inc11cs of m:igo.esia block incuhtion uas ui:cd. 

'fl1is kiln is like tho hu, minebiJ d~ l-lho with a h~ eh rnt.io of cur.face to 

volu:;1e, devours quick burning foods to stay nJive; r ,ile tbe ole ant 

enjoys a 1:mch slm,er D'.atabolism duo to his corrcspond:i.11 1y lo::er ratio 

of sur.i'ace to volume. Thus tho o).ophant noed., no .feathers. 

In all kilns made of brick, unit size is a !.actor in determi..'li.n.e; ovoralJ. 

dimensions. Given ot..m.dard i'irob1lck, the pos ible variations :i..n pro­

portion becot_ne £0'\'ior as the kiln geto omalle1·. So I rentod .:. brick saw 

to control the sbie of the brick, a particular necessity in Lho con t1•uc­

tion or the flue. 120 square inches '\'las decided for t.hc flue area, which 

could not be built square unless bricks were cut. A roctang.ibr. form 
~ 

·1-1as considered Bs a possible alternative, but uas discarde· bacause it 

viould hav~ a greater surf~ce to volurne ratio, and consequently t.)re drag 

on the escaping f1uo eases. There ias a1so a gain :tn the precision 

afforded by cutting, ratber than brealcing, t.he bric}:. 



To control the movement and content (n t.be lllOunts) ot tbe gaaea aa 

tlie7 acne troa burner to nue, it ie ut.al ill '\he construction ot kilns 

to block ext.raneoua circulation rough the va ls. To do this, I 

lapped all ~•rlical joints, made clean cuts vit.h t aa11, in.nlated 

with block t1l)8 uterial, ud covered all except the door vi one 

four\b inch abeeta of tranaite held 1n place b7 a three inch angle iron 

cage. 1:bese conaenat1ve 1111alllH1, by concentrating the draft, 

peni1"9d a cl.oaer relat.1onab1p between the kiln and tbe bu er. then 

the door remaiDad tbe on]¥ 1011rce ot leaks, probabl.7 accounUng tor the 

tact t.ha\ 1n earq tirings, tJd.e aide of '\be kiln lagged t.wo t.o th e 

hundred degree• behind the other parts ot the kiln, even when a third 

la79r ot brick was added to the door. J'or me, the experience has 

lidated the concept that, tvent7, S S ialproteaents aake one hundred 

per cent 

The kiln VH constructed 1n the IIJ>otteo• (a .renced 7ard), across t.be 

Jllllrace tro■ \be 5c1ance Building 



atackJ.ng the cloor of 

the "Potteo II kiln 
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PLAN V/£/JI 

LdNGtTtlDIN AL SECTION 

. 
SCA~£ ; 3/v "= J-011 



36. 
FOLW·IDlG THE PLAN O?l THE PREVIOUS PAGE: 

View One shows the J/8 11 steel damper which slides in and out to control 

the exit of gases. Just above it is the bole for mounting a 

small propane burner for preheating the nue. 

is looking to~ard the flue opening fro~ the door side of the 

chamber. An alu:nin.a shelf, used to support tbe ware, is 

visible just below the peephole, 

View Three is taken from the same position, but looking toward tbe 

firebox. The whit~ brick, set in at angles, diffuse the 

incoming gasos. 

View Four records the burner area as set up for the burner on pages 

38, 39, and 40. The s;,ringe is used to affect the eat 

transfer described on page 6. Tho bole above the burner 

was also used as a saltin3 port. 



Re'Viaed Stack ( sea pa e 15) ot 

Burner Pl.ates 



)8. 

d r I ing si10"1--;s ho:-1 

J. r 1, r 

·il pl;;ites (see 

w:ire removE;d 

r holes \'ere 

This burner 

ar.rangarn nt as fired 

to about 2000"F. 

oil buru~d clean -..:hen 

only t'rlo plates vere foll. 

As iiho £lo,-: of' oil , a::, 

i.ncraased to t-hNe or 

four plates, the fire 

becall'!e s::;oky. Thir 

suggested the cb:mg"s 

as seen in tbe next 

drmiin.,. 



Tandem Stack of Pl.ates 



l <lsci ed to ti-y to dist1 ibutc the drn~ch I, ov :- 1no:ro bu .• :ulng oil by makln"' the 

assen> Y J .;e ;) 1d wider. In the st try (see pa e 38) I t;oulcn 1'; get i:.he oil 

~ ly s,.,en as an imp ov ment. It was possible 

1.1 ly twic s rr. ch oil on ~he pl..ites 11ithout 





lh9n the ibs of t tt~:n plate 

are turned thit ay, the incom ng air 

is direct d to the top plate, where 

most o the oil ie. 

~'hen turned 90° 5 the ottom plate' 

fi s let the air through, reliving 

draught at the top plat . 
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The pyro1:ieter Ncords changes in the tluo ti:lmperature 

:for roore accurate infor .. at ion in appraieing tr,e effect 

0£ adjustments at the burner. 

'111e salt glaze on this cup thin~ out at the foot, 

where the vapor could no't reacl1 the clay. 

Three pots from a successful salt firin~. This plate 

reveals the flame path of this kiln. In anticipstin~ 

a heavier deposit of salt on tbe side facing t!1e 

burner, the h'iln and its burner ~ay becom~ part of 

the pot te:r '~ 11paletto ", 



IN SUHMATION: 

The development of such a conservative kiln 

llith its consequent draft hJs permitted me 

to see into the relatodnoss of its tools, 

construct:i.on1 materials, proportj_onsJ val\•es, 

and burnora. As any of thosl) are adjusted, 

tbe performance 'Will ch;:ingo. The n!ltural 

draft kiln and its fuel diatribution systen1 
' 

must respond to each other as a unified 

proce8s to reach elovated tomperatures. 

Recognizing this integrity, and then 

assir:iilntinz it, by O'.aking it ,~ork, is an 

exercise likel.Jr to have continuing value foi: 



The real £ruits of my ctudioa 

aro the quo5tions which ran3lll. 

. ' • 
1 , .• ,'JLI .U.Jllill~~, 



Date 

. . 
March l96Li . . . . 

fuce ber 196h 

January 1965 . 

Hay 1965. 

July 1965 

October 1955 

. . 

. ' April 19SS. 

}-13.rch 1957 , ' ' . 
. . . 

CHnm'OLOGIC, L SL':"' Rr 
·-- - ---♦ ---

!a_cation 

Venice Potshop . . . • s all toat kiln. . . 
Venice Potshop .. . . . . •• lare~ stone;,•are . . . 

. . • modiun s toneriare 

U 01' 0 Pott~r • • . . . . . . • Sll"A l.l test kiln . . . 
U of O Sculpt.t1re Bub le . . . r.alt kin 

U of O Pot-to. y . 

U of O Politel' 

• • • ■ • • "s tcarnbo • t 1' lciln . . 
I • • I 

U of O Pottery . . . . . . . . . . . • • 

Hudson Ranch . . • e • I . . . s~Jt k'l1. . . . . . 
. . . . . . • oil/~nlt kiln. 

• • • • ■ e C I • e • t • t I I • I • • ■ ■ • • t ,t ■ ■ • • • 

Bul'll 

. . 
go.s. • • . ' 
&as (bc:ro tube) 

0.:.1 (lou • ) 

oil (ca ·' 1 ~ u 

oil (c st pb c 

0·1 (se· ~ pip) 

oil. 

llud cm lurn 

sbc • of pl..ite., 
t-:inde .. 
air r 

SU"l:J tion 

) 

) 

Faee 
...fil:.!.. 

11 

ll 

12 

13 

16 

17 

22 

26 

37 
39 
42 



Thanks to Verne end Dick tor their 

help in the "Potteo". Bob and Olvid 

for tbe opportunity, and the coaching. 

And to Y.ona and .Be~, tbanke. 






