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CHAPIER I

DESCRIPTION OF THE PROJECT

The mural is reetangular in shape and measures 70 inches by 92
inches, It consigts of 1.8 pleces, ome inch thick, The design is
nonrepresentational, being composed of rectangles of varying size; the
elemant of realism was avoided because of the symbolic meaning so often
attached to works of art by those who view them, The mural was meant
only to act as a decorative devies and not to be a story-telling or
symbolic object.

There are strong movements, both horigontally and vertically, in
the desgign, The color pattern is inm contrast to the grout lines between
the individual tiles which aid the eye im moving over the surface of the
mural., The colors used were a neutral tan, black and white with slight
touches of yellow ag the tramsitional shade between the stark vhite and
the warm tan.

A. THE SITE

The projeet included all aspuects of designing, executing, ard inp-
stalling a ceramie mural, Consideration was first given to the selection
of a suitable location for its installation, 8ites considered for
possible rural decoration were:

1. Elevated wall over the main entrance to the lLodge.

2. West entrance wall of the Fieldhcuse,

1
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3
design, in that the large vertical shapes repeat bagic forms found in
the building.

The third design (eece plate 3) was more arechitestural in mature
than the others by virtue of its strong horisontal and vertiecal move-
ments, This design was selected by the art faculty as the one they
preforred to see exscuted,

C. PURPOSE

The projest was developed to offer experience in the investigation
and mastery of the technieal problems involved in the produstion of a
ceranic mural from the initial design to the installation; in eriticiem
and evaluation; and to add an object of art to the campus of Montanms
State University,

It was felt advigable to selsct & problem within my field of study
that would utilize my technical ability and st the same time introduce
nev and more eomplex problems with which I have had no advanced ex~
perience, After having consideresd a mmber of ceremic projests, the
exveution of a non-strustural ceramic wall mural seemed a very dssirable
problem,

The development of a ceramic mural presented problems which would
require all of my skill, as well as my knowledge of the science of clays,
glaszes, and firing techniques. The sise of the projeet offered a strong
challenge., 4 projeet of this seale yresents many problems that are not
present in works of smaller sise. The design assumes s different
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charagter vhen enlarged, Design elements which might work well to-
gether on a small scale are not always compatible when increased in
eise. Also, the olay is a material which ls difficult to work with on
a large scale, True, a mural is made wp of many pieces. Nevertheless,
constructing a large nmumber of thick tiles and controlling the warping
and oracking tendency through the drying and firing process requires
& good knowledge of the use of clays and an extra msasure of care and
attention, It was hoped that meeting and solving these problems would
prepars me for further productions of large ceramic objects.

With respeet to the current popularity of murel decorations, it
was hoped that this work would be of & gquellty accepteble to the art
faculty and worthy of becoming part of the artistic decoration of the
Montame State University campus. This popularity is evidenced by the
mny fine things being done in sehools and universities throughout the
country by established artists, student artists, and Publie School
classes as group projects. For exar;le, the artist and teacher, Josef
Albers, has recently completed a modular brick wall partitic: for the
Harvard University Graduate Center. Grade school students in Bellevue,
Washington, have also recently sxscuted a large mural om one of their
school bulldings. There ,re many other excellent examples of similar
vorks which ean be seen in Art in Meders Architecture snd Modern
Architecturs ip Europs. (See bibliography.)



CHAPTIR IX
SELECTING THE MATERIAL
A, TEE CLAY

In selecting a ¢lay body for the mural, a number of types were
considered., These types weres =a glay body made up of commercially
prepared materials; one using loeal raw materials; and one which com~
bines both sommereial and loeal eclay. It was decided that a good
quality elay body could be econcmieally developed by combining local
and commercial materisls. PFortumatsly, the Missoula area has abundant
matural deposits of good qumality clay,

Two locations were sslseted as possible sources for the loecal
mterial, Clay wes mined from s site five miles west of Missoula
adjecent to highway 10, This sample was labeled "local 1*, Clay was also
mined in an abandoned brisk yard in East Missoula and labsled *Loeal 2%,
It wvas known from previous experience with both of these clays that they
were very plastic, had a high rate of shrinkage, and mtured at a2 tempera-
ture of 1950° Fahrenheit.

It wvas felt advisable to alter both of these olays in & msnner which
would reduce their plastieity and shrinkage, and raise their msturing
point, To avecmplish this, samples of elay bodies vere composed that
contained commereisl materisls which would alter the undesirable qualities
of the local clays and produce a body suitable for mural work, The local

5
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ciays comstituted a range of fryom Z5% to 80% of the total in six sample
bodies. To reduce the plastiocity and to “open® the elay for more even
drying, & nuber 40 grogite and 2 amall axount of feldspar were added.
The same series of tests was used for each of the local clays., (See
plate 4.)

From these sample batehes, bricks of approximately 12 inches by 3
inches by 1% inches were formed, Each brick was marked for identifieation
and a line, 10 inches in length, was inseribed ihto the brick while still
in the vot stage, The temperature at which the bricks were to be fired
was also noted on the clay by acrstching the proper core number on the
face of the brick. (3ee plate 5.) After these sumple bricks were
thoroughly dry, they were fired to eome 04, or 1950° Pehrenheit. Each
of the bricks was remeasured upca removal from the kiln to sscertain the
apount of shrinkage that eould be expected from the various samplss,

{See plate 6,) Each brick was also inspected for signe of warping and
eracking,

Body mumber 4 in both samples of loesl elay produced the most satise
factory results, 7Tost tlls number 4 of "Local 2" was of slightly batter
quality and vas selected as the clay tody to be used in the project,

B, TESTING TEE ClAY

Patersipaticn of ihe ahrinkege fagtor. Because of the ghrinimge of
¢lay from the green stats to the fired state, it wes necessary to establish

the percentage of shrinkage in the sample seleeted, and to project this
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shrinksge percent in terms of the wogurement of the "green” sigze of the
rurel, This wes done to insure accuracy in the ultinstie sige of the
firad nlece, The shrinkege factor was called X, Thus, the formuls wess
X = zhrinkage factor
10 inches = green length
9% inches = fired length
Thersfores 925X 10 {nches
b 4 = 1,08
With X equal to 1,08, the size of the mursl in the green stite was:

1]

1.08x 72 = TI.7
1,08 x 120 = 129,60
The size of the rurel in the green gtate was thens
T7.76 x 129,60 x 1
on of yaluse., To find the amount, in wsight, of exeh of
the ingredients nceded to complete the zursl with the clay body selected,
the following procedure was used:
A sample bateh of clay was mede up, usings
Denver Fire Cley - 6 1lbs,

Loesl 2 ~ 10 1bs,
#40 grogite « 4 1bg.
Peldspar ~1/2 1b,

This seawple batch of cley wus then formed irto 2 brick with dimengions of
10,5 inches by 6 inches by 5 inches, This wes called Volume 1, or Vi,
Thus, our formula was:
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CHAPTER IIX
- RELIMINARY “RUCEDURE
A, THFE DESIGN

To enlarge the origimal design to full scale, it was marked off as
8 grid with one inch squares. Squares of one foot were then marked out
on & very large plece of paper the size the mural would appear in the
green gtate, The detall of each of the one inch squares was then trans~
ferred to the corresponding square om the large paper. This process was
continued umtil the complete deeign wes transferred and enlarged to the
proper alse,

The full scale drawing (called a cartoom) is, in addition to being
a detailed drawing of the surface decoration, a detailed plan of the tile
patterns, The tile pattern is the plan on which the tiles are cut, Esch
tile section vas numbered for identification in order to facilitate the
assenmbly of the mural after firing,

B. SPACE REQUIREMERTS

The exseution of such a large project requires a good deal of space,
The large back room of the Fine Arts Departiuents ceramic laboretory was
mnde available for the work, This room has adequate space for a large
easel and sufficient storage room nmecessary for a project of this
nature,

10
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A flat oasel, eight feet by eight feet, was constructed using two
sheets of transite, or cament board, eight feet by four feet. These
vere fremed on ome sgide with two inech by four inch lumber. The opposite
side of the easel, the working side, was smooth and free from any
irregularities., The easel was then set up againgt the well and anchored
securely to the floor, It was slanted backwards at the top at a seventy-
five degree angle from the floor to hold the e¢lay as it dried,



CHAPIER IV

EXECUTICN OF THE PROJECT

A, MIXING TH: CIAY

After determining which local clay was to be used in the mural,
& sufficient amount of it was mined and stored in the ceramic laboratory.
The commereial materials to be used were purchased and stored also.
When all of the materials were assembled, the clay body wes mixed. The
materials, in the proper proportions, were mixed in the dry state. Uater
wap then added to about two bunired pounds of this dry mix, This vas
mixed in the clay mixing machine for approximately one-balf hour. The
vet elay was then stored adjacent to the easel and covered with a plastic
sheet to retard drying. The mixing process was continued until the re-
gulred amount of clay, including a smmll surplus to take care of replacee~
ments, was stored and uade ready for the next step,

B. LOADING THE EASEL

To load the easel, the clay was slapped, a handful at a time, onto
the easel surface., Each handful of clay was placed on the sasel to over-
lap a portion of the clay already on the eapel, This operation wag con-
tioued wntil the easel was completely covered with a rough lsyer of clay
about one inch in thickness. By raking the surfage of the elay with the
fingertips, the low areas were filled and the high spots leveled.

12



13
Fellowing this process, the surface was troweled with a metal seruper
to smooth the surface and to make the c¢lay umiform in thickness, At this
point the easel was covered with a gheet of plastic to slow the drying
process. Slow drying is necessary to prevent wvarping., The clay wes
allowed to stand for twenty-four hours.

C. CUITING TE: TILE PATTERN

The mural was to be made on the easel in two sections, or two
operations, because its sise exceeded that of the emsel. Consequently,
the cartoon was cut into two pleces, one for each operation,

Half of the tile pattern was placed over the glay surface and the
pattern was then traced and impressed ihto the wet clay, This was done
with a dull ingtrument to avoid cutting the pattern. The cartoon wae
then removed and the wet elay slab was cut, at a right angle to the sur-
face of the clay, with a fettling knife, When this was done, the clay
was again covered with a sheet of plastic and allowed to stand for twenty-
four hours, At this time the slay had dried sufficiently to allow safe
bandling of the tiles. The plastic cover was removed and as drying cone
tinued the tiles parted from the easel. They were then removed, numbered,
and stored on an open shelf, They were stacked on edge to allow an even
cireulation of air around each tile and more even drying, minimising any
tendency toward warping,

The same procedure as sketched above was followed on the second
eagel to complete the other vart of the divided eartoon, All of the
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tiles were allowed to become as thoroughly dry as possible before
loading them imto the kiln,

D. THE FIRST PIRING

After ten days of drying, the tiles were carefully moved to the
kiln room and loaded into the kiln, They were again stacked on edge to
prevent uneven heating and warping. Beecause of the varying temperetures
at different levels in the kiln, the tiles wers placed at as near the
same level as possible, When all of the tiles had been placed in the
kiln the kiln was lighted and the burner set on a low heat. The kiln
door was left ajar, and the tiles were allowed to socak in a low heat
overnight, This was done to drive off any moisture that might still be
present in the clay and to prevent any firing accidents. At this tinme
the kiln doors were closed, the dampers adjusted, and the burners were
ignited, uhen the temperature in the kiln had reached the desired heat,
the burners were turned off and the dampers closed to slow the cooling
process. The kiln was then alloved to cool for about fifteen hours befors
the door was opened, The tiles were then removed from the kiln and re~
turned to the work room,

B, APPLYING THE "ATTERN

The large cartoon was hung on 2 wall of the work room for refarence
to the number ssquence of the tiles. In this manner the tiles were
sssenbled on the ezgel. Then, referring to the color pattern on the
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cartoon znd using the tile pattern ag a gulde, the design was renciled
onto the tiles, 7The tiles were removed from the easel in sections large
enough to cover a work table and the colors were then painted into the
proper sections., The decorated tiles were removed to make room for
another secliom., When the entire surface had received its cclor, the
mural was reassembled on the easel and mude ready to reeeive the gluse,
The glasze was applied with a painter’s sprey gun.

F, THE SECURD FIRING

The wethods of the second firing, or glage firing, were rmch the
same as those applied in the first., The loading of the kiln for the
second fLiring differed only in that the tiles required more space. Due
to the posaibility of the tiles adhering, they had to be kept from
touehing one another,

When the second firing had been completed the tiles were removed
to the work room where they were reagsembled on the easel, Each tile was
inspected for excessive warping and cracking, Some replacements vers
found pecessary, Some erscking and warping had been anticlpated because
of the high percentzge of local clay inm the body., Overall results of
the second firing were satisfactory,.

@, MOUNTING THE TILES

It vas decided to mount the tiles on two plywood pansls of one-half
inch thickness. PEach would receivs half of the mural and, when nlaced
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together, would dovetall snugly and appear as 2 single unit,

The mastic used was a commereial product called "Tuff-Bond®, This
material was troweled over am area of about three square feet at a time,
When this small area was covered with a thin layer of mastic, the core-
ners of the tiles were govered with the same cement; the tiles were
then pressed firmly into place.

The binding of the mastic becams firm in twentyefour hours., To
add support to the tiles, nails were driven into the panels along the
bottom edge of the tiles, The mall hesds were then clipped off and the
nails were bent imto the crevices between the tiles to be covered later

with grout,



CHAPTER V
PROJECT APPRAISAL

In making an appreisal of this experience, a critical anslysis of
the methods used was made and the object was then evaluated. This type
of projeet imvolves many varied activities, such as designing, testing
clays and glages, aetually working with the meterisls, and meking eriti-
cal judgments., The end projeet 1s the culmimation of all of these
aetivitiss, In amalysing and/or eriticizing the mural, each of thesge
elements must be evaluated with respect to what it contributes to the
whole, whether it be good or bad,

The resull of this project, om the whole, wvas satisfactory. FProb-
lemg which arose were met and solved., However, all of these problems
were not resolved as satisfactorily as was hoped for., Even though success
was the comstant goal in all aspects of the production, failures vere
experienced, It should be acknowledged that between success and failure,
the latter is far the better teacher,

A, THE METEODS

The methods used in the mural's production were, in every respect,
svecessful, The warious processes described in this paper have proven
successful and will produce satisfactory results for any similar work.
It is & valuable learning experience and suggested exeiting new possi-
bilities within the flield of ceramics,

17
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B, TH: OBJECT

The mural is the culmination of all of the plamning and work that
brought it into beimng, For the most part the mural is successful,
Nevertheless, it fails to measure up to the standards that were set for
this project.

The design is basically good, The color, however, does not work ag
well as was expseted., The use of the yellow as a transitional device
between the whites and browns is a disappointment, Acecurate color
reproduction in an engobe or 2 glase is difficult and at times impossible.
The yellow that was selected seemed to be a desirable color in the sample,
However, when fired om the mural, it appears to be tco hargh,

C. THE "ROJECY

Although fault was found in certain aspects of the fimal projeet,
the oversall experiense was most rewarding, It was well planned as a
learning device and is to be highly recommonded as a problem for anyone
doing advanced work im the area of ceramies. Working en such a large
scale requires a different approach from that ordinarily employed;
consequently, many new problems are encountered, The solving of these
new problems provides the advanced ceramic student with imowledge and
skill that eould be achieved im no other way,

In completing & project of this type, the ceramist must consider
influences which lie outside the area of cersmics such as the integrating
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of the product into an architeetural setting of which the work must
becore an integral elemsent. The importance of this lies in the self
digeipline one must employ which is geldom necessary in the production
of independent art pleces,

In any vork of art, the artist enjoys a feeling of accomplishment
vhen viewing the completed projeet, It can be seid that this feeling
is multiplied im proportion to the size of the project., It is with
this feeling that I oomplete this project and look bask over an ex~-
rerience of the most pleasant and rewarding kind,



Plate 1



Plate 2
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Plate 3
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TEST No 1
\ 2 3 4 5 [2S
Yenver Fie C\cu.a 40 |30 |30 | 0 | 10 | O
Local 1 75 | 35 | 60 | 50 | 80 |l00
#A,o Cmogitc_ 30 |32 | 1o |20 |10 | 40
Feldspar 05 |05 |05 |05 |05 | 20
TEST NO. Z
1 Z 5 A 5 G
Penver Fire Cloy A0 |30 | 30 | 30 | 10 | ©O
Local Z 26 | 35 | @ | 50 | 80 [100
#Ao Grogite 30 | 32 | 10 |20 |10 | 40
Feldspar 05 |05 | 05 | 05 | 05 | 20

rlate 4







1 2 5 A 5 G
Green Length )
\L.Zﬁ\ %_ 10 10° 10 10° 107 107
Fired Length
o Q% % | o Qe 8% | 9%
Fired Length . .
Local Z ox | 94 | O%| 9w | O | 9%

114
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ENGOBE FORMULA

BAOLIN.coernsvsarecrocensh
BALL ClAYecvecencecnssasdd
CALCINED KAOLIN.........20
LEADLESS FRITeecevonceesdf
 + ) 7 TR £
FLIRT. cosesvecesenssesesl0
ZIRCUPAXcvsaoevoncsacenssd

mm.e IZE R R TR N & NN Q-“%
1

COLOR

TAN.scsvesnsssacnssassnasssnsnsssesses IRON OXIDE 2%
MEDIUM BROWNeeoeeososcracansesssacssss IRUN UXIDE 4%
DARK BROWNesoesansssscsonsascasssncsss JRON UAIDE 6%
TANueeaocessoaescaccoosssssnassasecses RUTTLE 5%
YELLOW. o s cvsesassesasassasncessooss IELLOW STAIN 10%
BLACKuoeeoaensnososaascsscscnsessssnss COBALT ig

IRON 8%
MANGARESE 3%
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G¥° T CINOCLIS TIVANEND
maq:a..o..;o.cotomm
56-:000*0.000 nm w
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Bisque - Unglzged, fired wre,
Cartoon « A full sige drcwing of the murnl which also shows the tile
pattern,
Cley Body - A mixture of elays ani nonplagtics that is workable and
hag suitable firing properties,
Engobe -~ White or colored slip applied to a fired or un{ired body. It
may or may not te covered with glase.
Pottling knife « A knife used by potters to cut or trim ceramic ware,
Fire clay « High refractory clay.
Groglite or Grog = Crushed hard-fired clay, used in terrasctite and
refragtory bodies to reduce shrinkage.
Magtic = A Strong cement used for adbering tilee to a surface,
Plasticity = Property of ylelding under pressure wlthout eracking
and then retaining the new shape after the pressure
is reieased,
Vitreous - Glassy.
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