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DESIGN AND CONSTRUCTION OF A MOSAIC MURAL
INTRODUCTION

The requirements for a Master of Arts in Art Degree
include the completion of a terminal art project. The
terminal creative projest, presented in lieu of a written
thesis, 1s the designed, executed, and installed mosaic
mural on the south wall of the Treasure State Room, com=-
monly known as the Lodge Cafeterla, Montana State Univer-
sity.

This paper, with illustrations, is supplementary to,

and in explanation of the project.



PROJECT PLAN

A mosaic architectural decoration was decided upon
for the terminal ereative art project for several reasons.
The designing end construction of a mosaic coffee table
had earlier shown interesting and exciting possibilities
in this medium. Equipment and materisls were available in
the Art Department and locally with which a mosaic mural
could be economically created. Mosailc work 1= currently
having a revival after lying dormant for 600 years, and a
study of both contemporary and Byzantine mosaic examples
proved stimulating, interesting and motivating. Mosalc's
permanensy, btrilliance and textural charm are ideal qual=
ities for architectursasl decoration, or large murals.

Two locations were found avallable for such a work:
the elevator lobby of the Fine Arts Building, and the
south wall of the Treasure State Hoom of the University
Lodge. The Lodge wall was prefered because 1t gives the
viewer a greater variety of observation points, thus offer-
ing the challenge of making a design that would be aesthet~
ically pleasing close up as well as far away. In addition,
the mural could be appreciated by a larger audience and the
wall offered a large, simple surface, an area in need of
decoration.

The wall, from door to corner, measures 60' in length,

13' in height. The dominating cclor scheme is pale green,
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harmonizing with a soft peach color on the adjacent wall,
and with warm yellow, trown and white of the surrounding
environment. A wural 6' x 48' was declded upon, after
consideration was given to the use of the room. The mural
needed to be placed high enough on the wall so 1t eould
readily be seon frowm all parts of the room over the heads
of the diners. &d4ditional space cver the muarel and at
both ends was deslirable to countere~balance itlie space be=-
neall: tle mural.

Several rough color sketehes and studies utilizing
these proportions weve completed. A vuriety of sub_ect
matter was tried, with landscape motifs dominating.
relaxing, quiet subject would agree with students during
their meal hours. The final c¢holce was a city skryline
using a section of Eissoula.l This choice wrs made after
consideratlion was glven to tnree factors: one, bYasie lines
and rhythms of building forms harmonize with the rather
severe architectural lines of the Treasure State Loom, two,
the sub ject matter was of local interest, and three, the
basie material of the murale--rectangular tesserae-=-are
especially well adapted to archltectural illustration.

The mural has not been desipgned to be representatione
al, or naturalistiec, but deslgned as a personalized express-
ion of t'e designer. Specifically, buildings have heen

elongated, hues changed and greyed, end tre distant mount=

1. See page four.
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ains changed to give a decorative motif which unifies the
long, narrow murale. The sims in designing the mureal were
to create a well decoration that has pleasant textures,
colors, patterns, forms, and relationships~-within 1tself
and to the surrounding architecture. The mural would proe-
vide a visual center of interest to the large room, which
is dominsted by sharp, monotonous lines and rather stark
surfaces (with the exception of the front wall). The major
aesthetic quality emphasized 1s the textural element, which
contrasts wilith the linear, smooth architecture, creating

a pleasant accent for the room. The mural contains other
aesthetic qualitles=-the intangidles pesuliar to the art
field-~which could be discussed at length. However, the
designer prefers the completed mural to speak for itself.



TESOTRAD
R

A wosale may be derined as & suriace decoruticon created
by inlaying various materlal, usually permanent, into various
binding hases.

The various materisls used 4in mesalc work are called
tesserae. land-made ceramic tesserac were chosen to he used
in the projectsd mwosaie rural after corsiderniion wee given
to costs, availln®le materisls, and ¢olors needed Iin 4t e com=-
~letion of e ural.

irat, netural elay "ad to he dus. SLuitahie alayz was
Teund in an ahandoered brick yard four miles weast of &fgaculs,
near i's eounty nirport. e aley is o fzirly pure lowefire
elay, containing vary few z2tones and cther inpurities., Uhis
alded in the mixing =g Lt orestly simrlifies sereoning, or
straining, the elay. The clay maturss betvweesn 1850 dogrecs
and 2050 deyreas rshrentolt

The clay wus mixad witk 107 Kentusky Pel1l Clar and a

eup of harfum sarh. nte ves od3pd Cop aacth 50 rounds of
elry iIn crder te reduece e hloom produccd by undoeirable
anlte cueh ae 1ime ond goleiun esrbonate,

Follewin: stundrrd prece-uree <F eergening, wmixing,
and wﬂﬁﬁiﬁg,s the clay wac Yrought fo o vorkebls siate end
fermor ipte Yricik srapes cprexiactely 47 x 7" x 10".

[ N o & . . . s N por L& - 4 i o ey A p
e pext rgtep wr s U oo slieing of tils clay hriek

Im . fotr o Lo b ’4‘
- T 2 3 ] £, IS o
Into thin slehe 1/27 ‘o 5T Thig wes peacorrlished by

&k ke

£ - . . B N

e L0 TRLD saven,

- s

De e rare elght.

e @0 ove TIDG. - & -



This abandoned brickyard waa the source of the
clay used in the manufacture of the ceramic
tesserae *



The freshly mixed clay was wedged hy pushing
down and twisting In order to eliminate any trapped
air In the clay and to give It an even consistency.



%
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The cutting of the clay "brick”

slabs waa accomplished by this
home-made slicer. A hard,

also needed in the process*

into flat, thin

very practical
smootti surface was
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constructing a cutter from a concrete reinforeing rod,
bent inte a "U" shape, and stretching a non-rusting wire
between the endse. To vary the thleckness of the slabs, the
wire was simply ralsed or lowered.

These slabs of clay were then placed on & newspaper
covered tahle. The newspaper sserved s dual purpese: first,
it helped absorb water from the underside of the slahs
(evaporation dried the top side) to minimize wrrping, and
sec.ndly, it protected the table fro= sny excess jlaze whem

it wus applied to the slabs,



GLAZING AND FIRING

The c¢lay slabs were allowed to dry for aprroximately
an hour, then liquid glaze was freely brushed on the slabs.
The glaze was applied with a 2" flat bristle brush and it
was the consistency of thick cream. Two coats of glaze
were applied,5 otherwise the tesserae would have a glazed
surface with "orawling" (shrinking away of glaze) causing
a mottled effect, or show streaks or brush marks.

Glazing was the most complicated and unpredictable
process in the construstion of the mosaic mural. However,
a person with sufficient ceramic experience should encounter
no difficulty.

The basic colors the mosalc required insofar as glazes

were needed were as follows:

White

Blaock

Blue (shades and tints)
Red {(shades and tints)
Yellow

Green (shades and tints)

After glazing, the clay slabs were allowed to dry for
three or fowr hours and then ocut into tesserae. When the
slabs were cut too soon, the glaze and clay adhered, causing
unnecessary breaking after being fired, and when they dried
too long, the clay broke and crumbled when cut. It was
found that the ideal time for cutting occurred when Ehe
slabs were leather hard and had crisp, clean edges when cut.

With a small pointed knife, the alabs were quickly cut

s e

5. See mge twelvé. 11 =
\ .
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The second coat of glaze was applied after the
first coat dried, usually In fifteen minutes.

If engohe colorants were used, they were allowed
to dry, and then the glaze applied.
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intc small rectangles of varving size.6 The slabs were
cut directly on kiln shelves ancd stacked in the open kilnv
for drying in order to eliminate any urnecessary handling
of the small tesserae. Pleces varied in size from 1/4"
to 3/4" whick would give the finished mural added interest
and texture, snd help aveid the commercial tile effect.

Tre plazes were designed to mature between cone OQ
(1830° r.) and cone 02 (2048° F.). Pest results were found
at cone 03 (2014° ¥,) and the majority of the tesserae
were fired at this temperature.

After firing, the pleces were simply put into csrd-

board hoxes, one cclor to a hox.

6. See page fourteen,
7T« See page fifteen.



Gutting the clay slahs into small mosaic tesserae
was accomplished with a long pointed knife*
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Kiln thelvea, obtained from the heating plant,
shown being loaded In the gaa-flred kiln. Max-

imum firing was 20,000 tesserae (utilising all
available shelves)e



SETTING 7.1 TEHISERAE

After a sufficient supply of tesserae was accumulated,
work on the panels began. The master sketeh was supplement-
ed by an enlarged photcgrarh of the skyline.

The mosaic base is composed of 3"

exterior plywood
chosen because the grout, when liquid, is water soluble.
The teosserae adhesive used was liacco M=-11ll rubber hase
ceramic tile cemente.

The mosaic is composed of 12 plywood panels, each 4' x
6's. Soft pencils, crayons, and felt tip pens were used far
gulde lines and the under drawing. A 1line heavy enough to
be seen through the tile adhesive was all that was necessarye.

After the drawing on the panel was completed, the
tile adheslve was spread on with a small putty knife.
Usually an area of two square feet was applied at one time.
The tesserae were then applied by using the forefinger and
thumb to rress each piece into ulace.8

The two center panels were completed first, then
alternating between right and left,g panels were worked
on until the ends cf the mural were reached. This pro=-
cedure was followed in case of a tesserase shortage, and/or
a drastlie change In color, texture, ete. lowever, no
difficulty wrs encountered, with the exception of the value
of the hlue sky pleces. There is a slight variation in

the value, causlng the blues on the ends of the mural to

See page seventeen
See page elighteen.

©O
. o
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The tessera© were set Into a alow drying rubber
base adhesive. The drawing is clearly seen
through the adhesive.



» 1 8 *

The four center panels before grout waa applied.
Each area is a combination of colored tesserae,

usually combined by their relationship in value,
or to either warm or cool colors. Varying thick-
ness of the tesserae give mural hand-laid charm.
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be of a slightly darker value. This 1s not serious, as
the sky's value is symmetrical.

Each of the twelve panels contains approximately 6,000
pleces, the entire mural approximately 72,000 tesserae.
About twelve hours per panel was the average time to set
the tesserae in place. Approximate time 1t took to complete

the mural was 500 hours.



GROUTING

Before the panels were grouted, one coat of clear
lacquer was sprayed onto the panels to eliminate the
possibllity of the grout sticking to any imperfectly
glazed tesserae. This aided in the cleaning of the grouted
panels.

The grout consisted of five parts portland cement to
one part hydrated lime. In addition, 3 part of graphite
black powdered pigment was added to neutralizo the color
of the grouts Water wab added to this mixture until 1t
reached the consistency of thick cream. It was then spread
and forced into the cracks between the tesserae with a
plastic squeegee. After walting an hour, the grout had
dried sufficiently to clean. This was accomplished by
using a stiff scrud hWrush, a putty knife, and wiping with
rags. After the grout had driled overnight, the penel was
c¢leaned with a weak solution of hydrochloric acid. Rubber

gloves were worn during this operation.



MOUNTING THE MURAL

About two inches on the edge of each panel were left
uncompleted for mounting the panels. After the panels
were fastened in place with nails, the vacant areas were
filled in with the appropriate tesserse and grouted. The
grout was of a slightly heavier consistency than that used
on the large areas since application here was on a vertical
surface.

Carpenters from Maintenance completed the frame work
(2x4 stringers), nailed the panels in place, and framed
the mural with a beveled 2x4.

When all the panels were in place and the framing
completed and the panels grouted, the mosaic surface was
given a final cleaning with a weak acid solution and pole~
ished with soft cloths. The frame was then painted a
soft peach color (harmonize with the adjacent west wall) with
the lower edge painted a darker, duller value as the bevel
reflected too much of the overhead lights. The mosaic mural

wasg then oompleted.lo

10. See page twenty two.
-2] =
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Work on the mural began In January, 1958, and waa
completed In August, 1958.
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APPENDIX I

GLAZE FORMULAE

The following glaze formulse are designed to mature
between Cone 06 and Cone 02, and were used exclusively in
the design of the mosailc mural.

White

Blask

Blue

Yellow

Brown

Turquolse

White Engobe

Feldspar 25
Ball e¢lay 20

Kaolin 20
¥Flint 25
Whiting 5
Borax 5
Black Engobe

(Barnard Clay)

White lead 195
Flint 80
Cornwall stone 45
Cobalt oxide 40

White lead 1985

Flint 60
Cornwall stone 45
tin oxide 24

Cobalt oxide 9
White lead 195

Flint 60
Cornwall stone 45
tin oxide 24

Naples Y. oxide 9
{or Antimony
oxide) 24

Clear (laze

White lead 198
Flint 60
Cornwall stone 45
White lead 195
Flint 60

Cornwall stone 45
1021 turquoise 12
tin oxide 24

Clear Glaze

¥hite lead 195
Flint 60
Cornwall stone 45

Clear Glaze

¥hite lead 198
Flint 60
Cornwall stone 45

Cobalt oxide is added in
varying amounts depending
on the shade or tint desired.
A light blue would have 6
parts, a desp blue up to 38.

Over local "airport" clay
this glaze creates a rich
brown snd can be varied by
adding from 5% to 20% bare
nard clay to make shades.

(commerc ial: Van lowe, Denver)

.24 -
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Green White lead 195
Flint 60
Cornwell stone 45
Chromium oxide 15
tin oxide 15
Grey=~Graeen Utilized all the scrap glaze, low=-fire,

that had accumulated in the ceramic
department. Formula was unkhown.

Red No low~fire red formula was developed

- in the ceramic department. Powdered
glaze ordered from Van Howe Ceramies,
Denver, ®lorados

5 1lba. 68195 Camellia Pink
1l lbs. 6881 Bridal Rose
2 1lbs. 68121 Opaque White

Miscellaneous Small amounts of commercial glazes
glazes that were on hand whose use were bheing
discontinued were utilized, primarily
Amaco Art Glazes. Examples:

E=30 Maroon brown
UG 350 Red a¢ ox blood
UG 353 Lilac

UG 352 Violet
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APPENDIX IX
List of Materials

pounds local "airport” clay

pounds white lead
pounds flint
pounds flint
pound barnard c¢lay

pounds Kentucky ball clay

small amounts of: Keolin, Whiting, Porax, Cobalt oxide,
Tin oxlde, Naples yellow oxlde, Antimony oxide, Turquolse
oxide, and chromium oxide.

commerc ial glazes: Van Howe supply #68195, 6881, 68121;
Amaco supply # E-30, UG 350, UG 352, UG 353
mesh soreen

pounds barium carbonate

washing machine (¢lzy mixer)

clay cutter

pointed knife

kiln shelves

kiln

2" vrush

pyrometric cones (04 03)

shovel

cardboard boxes (30)

transonite board (2' x 4!')

plaster vats (4)

kiln stilts (160)

mixing jars

yardstick

felt pen, erayons, soft pencils
putty knife

spray gun and compressor
newspapers

pounds pertland cement

pounds hydrated lime

pounds black §paph1te pigment

4x6 plywood %" exterior panels
quarts Macco M~1l1ll cement adhesive
guarts c¢lear lacquer

quart lacquer thinner

rubtrer gloves

rubber and plastic spatulse

scrub brushes

gallon hydrochloric acid

rags

stepladder

wash pan (mixer)

gallon container (grout mixing)



APFERDIX III

Cost of Materials

plywood paneles

quarts Macco EH=-11l

pounds commercial glaze
Supplementary photographs
Ceramic fees

bristle scrub brushes

pounds portland cement
pounds hydrated lime

pounds graphite black pigment
putty knives

quarts e¢lear lacquer

gallon lacquer thinner
Rubbher gloves

Plastic spatulas

Rubber spatula

Illuastration boards, tempera
gallon hydroehloric acid

Total material cost

- 27 -

$76.80
28450
11.80
15.00
10.00
1.00
537
1.35
1.00
+78
320
1.50
79
«10
«15
2.00
«50

159.84
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