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Introduction

The purpose of this paper ls to explain the deaign,
congtructlon and ingtallatlion of & zcreen divider in the
library of Montaue State University., It describes how
ceranic materials were used to sgolve an architectural
problem in the interlior of the bullding.

A wise Orlental is repvted to have gaid, "One picture
is worth a thousand wordas.," Although the pages which
follow contain plctures as well as words, nelther in this
cage is as adequate to convey an appreclation of the
gstructure as a look at 1t in place.

Only time and life can affirm the validity of an
archi tectural work, but in advance of these judzements the
artist 1as entltled to state the premises upon which he
bullt,



The Problem

The problem was first presented to me 1in an inter-
view with Kethleen Campbell, Head Librarian, and Walter
Hook, Chairman of the Art Department of the University.

The library has a front hall running east and west across
the entire front of the building. Three openings from thias
hall offer access to the ground floor foyer. FDehind the
foyer is a room containing encyclopedias and other general
reference works on "open shelves." From the foyer a
stalrway rises to the second and third floors of the
building which also contains library materials on "open
shelves." The only control which the library maintains
over the materlals on these shelves i1s a loan desk located
in the foyer adjacent to the most westerly of the three
openings to the hall. Materials from the "open shelves"

on all floors were belng removed without authority from the
library through the two uncontrolled openings, especisally
the most easterly of them, an archway, which was most
diastant from the loan desk.

Required was a means of preventlng the passage of
library materlals through thls archway without unduly re-
stricting the paseage of light and air.

I suggested the possibllity of constructing a dividing
screen of ceramic material. After some further discussions
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Miss Campbell accepted the proposal of & ceramlc screen and
authorized the start of the project. (See letter - Figure 1)
| From what has been sald it can be understood that

the project from ite inception was gubject to several
determinatives. The overall dimensions were set by the
gize of the archway 1tcelf., The requirement that the
passage of light and air not be unduly restricted dictated
the use of an openwork screen. The dimensions of the
openings in the screen were to some extent limited by the
requirement that they not be large enough to permit the
passage of library materlals through them. Finslly the
architecture of the bulilding demanded something not abusive

to it.



June 17, 1959

R

r
~an

iir. Walter ook, “halirman
Art LDepartment
riontans State !fniversity

sear Walter:

Thls memoraadum coufirms my conversatlon with you this
Spring regarding the 1lnstallation of a Ceramic Screen in

the far east archway of the Libraery lobly. A4g both :r,
hrieger and I explalied to you, the Library has a protlem
of control on the main floor of the Library building. <hat
both ir. Krieger ard 1 had in mind, as you know, was an
artlietic grill work in this archway which would be both
attractive and artistic, and at the samne time help to meet
tlre problem of library <ontrol. 1o this end, the open work
between the tiles in the screen should be smsll enough so
that library materiales could not be placed through the open
work into the corridor leading to the east euntrance of the
Library buildinge. To have large open work between the tiles
would defeat the purpose of the screen as the ultimate plan
i1s to have control doors at the other arches of the lobby

go that all students and faculty must pass by the loan Lesk.

Silucerely yours,

(8) “athleen vampbell
Librarian

£C:feb

Flgure 1



The Screen

The construction of the screen is unique in that it
entalls an experimental application of ceramics with a
structural concept. The production involved hand building
sixteen rectangular slab-constructed soreen tiles 1! x 21,
Each block was built in a wooden jig so as to secure uniform
exterior dimensiona., The random interior design of each
bloeck which resembles fillgree waeg put in place after a
"ceramic frame" had been fashioned in the jig. The forty-
elght molding tiles which surround the acreen tiles were
pressed into a negative plaster mold 1' x 9", The color
on the ascreen block facings 1s olive green while the color
on the exposed surfaces between the facings and the molding
1s darker green. The screen and molding tiles were fired at
the Universlty pottery and then taiken to the library where

they were set into the arch and mortared.



Selection and Testingz of Materials

Ceramic material was selected for the construction of
thls secreen because 1t is durable and versatile. Clay
possessges many desirable qualities; 1t may be economically
made into an endless variety of forms; 1t is enduring
and succesafully reslsts the ravages of water and fire,
and it 1¢ light and strong.

The characterlistics peculisr to ceramlcs and the
extreme difficultlies encountered in the vagaries of clay
before it 1s finally conquered and forever flxed by fire
hardly can be understood by anyone who has not worked with
it. DSeldom can & clay be used as it 1is dug from the ground
for it usually contains varying amounts of partially disinte-
grated rock, flint pebbles, said and quantlities of organic
matter, btven when s pure bed leg found, such as that at
the airport west of Missoula, chances are that poor firing
characteristices will restrict ite use unless they are
compengated by the addition of commercial clayes. Tests
were made 1n connection with this project to obtain an
inexpensive, gultable clay btody that would fit this type
of sculptural and structural design.

Before testing 1t 1s necessary to be cognizant of
the characteristics which a good clay body should possess.

Flaatleity 1¢ of primary importance for upon it depends
6



the abllity of the clay to retain its shepe when wet.

Another property of good clay 1ls porosity. An
excesglively plastic clay body may be too tightly compacted
to allow the water to evaporate and the clay will crack
during the drying perlod.

Vitrification at a deslired temperature is another
important test of a good clay body. The clay must mature
at the same temperature the glaze melts.

Clay shrinks as it dries and again when it ieg¢ T1ired.
Although the amount of shrinkage indlicate: nothiig about
the quality of the c¢lay, 1t 1s important to know how much
i1t 1s golng to shrink if the product must conform to
specific dimensions. If this 1s the case, tests must be
made to determine the shrinkage factor.

For thls project six clay bodles were tested for
physical propertles and shrinkage. (See Flgure 2.)

Clay body number four in the test series was chosen
because it was found to possess better drying qualities
combined with greater dry strength than any of the other
olays tested., Becsuse of thls project the finiszhed tlles
had to conform to gpecifioc dimenslons, it was absolutely
esgsential to compute shrinkage. The shrinkage factor was
determined by striking a ten inch line on a wet test tile

and measuring the line after the tile had been glaze fired,
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(cee Figure 3.) The line wes found to measure 9 1/4". 'The

formala set up to produce the shrinkage factor was:

9.25 X = 10

"

X 1,056 S Shrinkage Factor

The dimensiong of tlhe arch were found te be 110" in

heigzht and 26" in width,. 1

It was cdeclded that the finished
tiles should be L' in depth. The measures of wet clay which
would finlsh to the dezsired dimenslons were computed as

follows:

1.08 X 56" = 60.ut"
1.08 X 110" = 115.80"
1.06 X 4" <= L.3e2"

The total volume of wet clay required for the project

was determined as follows:

60.48" X 11c.80" X 432" & 3103%.30 cu. in.

lTha curvature at the tlp of the arch was not critical and
was ignored for the purposes of these calculations.
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Figure 3
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Determination of the Volume

To determine the total amount of each lnzredient to be
used a bhatch of the sclected clay body was mlxed using

the following quantlties:

Denver fire Cley - 6  1lus,.
Local Airport - 1C lbs.
Grog - 4 1lbs.
Silica = +05 1lbs,

The batch was formed into a brick 10.5" x 6" x 5" ai.d the
volume of the brick computed to be 315 cu.in. 1the amountes
of e:zch Ingredieat to be used in mixing the clsy for the

project were then computed as followg:

6 X Denver Fire Clay
315 31039, 30
315 IFC = 186235,50
DPFC = 591 lbs.
10 X Local Alrport
;1; 31039430
315 La = 3193$3.00
LA = GlZ2 lbs.

11
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X Gro
"%1‘5 31"0"%5833.
315G 2 124157.20
G = 394 lbs.

0? X Sl%ioa
3158 = 1551,965
S = 5 1lbs.

All the ingredients were dry mixed in a mixer and water
added. The wet clay was covered with plastic and aged for

two weeks before construction was begun.



Technique Uszed for Masiing the Screen EBlocks

Eecause it was impossible to render & ceramic structure
of the size of thls screen into one plece, i1t was executed
in sixteen parts., The parts or tiles were formed separately
in a wooden jlg with inside dimensiones of 13" x 26", These
dimengioneg consgldered the shrinkags factor so the finlshed
tiles were 12" x 24", The jig was designed for easy removal
from the tiles. (See Figure l.)

First four slabs were inrcerted along each side of the
Jig and bonded together at the corners =o asg to form a
"ceramic frame." (See Figures 5, 6, % 7.) Additional slabs,
bent and shaped =0 as to create a filigree'deslgn, were
then set in place within the ceramic frame and attached
to it. (See Figures 8 & 9,) After the plece was completed
the jig was removed and the clay set out to dry. (See

Figure 10,)

13
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Figure 5
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Figure 6
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Figure 7
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Figure 6
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Figure 9
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Figure 10
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Technique Used for Making the Molding Tileas

The molding or framing tlles were formed in a simple
plaster precs molde The mold wes made by casting plaster
around a model block fashioned from clay. When the plaster
had dried, the clay block was removed. (See Figure 11,)
Each of the 48 molding or framing tiles was fashioned by
pressing ceramic material into the plaster mold., (See
Plgures 12, 13 & l4.) The plaster absorbed enough uater
from the surface of ih& clay to break the bond bstween
mold and tile 2o that when the clay had get sufficlently
to reteln 1ts shape 1t could be extracted simply by in=-
verting the mold. After removal from the mold the blocks
were set osut on flat surfaces where the drying process was

completed. (See Figure 15.)

21
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Figure 12
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Figure 13
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Figure 114
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Figure 15
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Bisque Fire

When all the screen and molding tiles were dry, they
were placed into the kiln and fired to cone 06 according
to the following firing chartt

Prim Center
Time Burner Burner Dampers
Water Smoked L& hours
Dampers open
Door open

1" on prim

8100 AM. 2 none Closed %
9:00 A.M. 3 " "
10:00 A M. L " "
11:00 A.M. 5 " n
12:00 Noon 6 " hd
3100 P.M. 7 " "

L4200 P,M, 8 " b

5:00 P.M. 9 " Closed to

w/in 2"

9:00 P.M, Cone /06 over, gas off

27



Color Teats

Engobe2 was used to color and decorate the tiles
because of 1ts easy application, ability to hold during
firing without running and blending into adjoining colors
and its qualities of hardness and smoothness. The engobe

3

formula used was?

Keolin - 5.0
Ball Clay « 15.0
Cal, Kaolin - 20,0
Leedless Prit « 15.0

Tale - 15,0
Flint - 20,0
Zircopax - 5.0
Borax - 5.0

This formulae was specifically designed to be applied over

bisqued ware,

2Engobo is a clay in liquid suapension which 1s applied to
a raw body to either change the color or to give a harder,
smoother surface.

3

Dan Rhodes. %%gy and Glazes for the Potter. New York:
Greenburg, 1957, p. 98.
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Many color tests were made. From them two colors
were selected « an olive green obtaslned by adding two
percent iron oxlde to the engobe and a derker green
obtained by adding six percent iron oxide. The olive
green was used on the soreen tile facinge and the darker
green on the exposed surfece between the facings and the
molding. The engobes were applied with a spray gun,

The screen and molding tiles were then sprayed with a cone

O clear glaze. The glaze formula was:

White Lead = 1950.0 g
Corn Wall stone - [50.,0 gr.
S81iica « 600.0 gr.



The Glaze Fire

After all the tilees were glszed they were stacked in
the kiln and fired to cone 02 according to the following
firing chart:

Cone / 02 Time Prim Center Dampers
7:00 A.M. 1 None Closed %
8:00 A.M. a" "

9:00 A.M. an "

10:00 A.M. L" "

11:00 A.M, s "

12:00 Noon &" "

1100 ?7.M. ™ "

3:00 P.M. 8" "

4200 P.M. 9" " Open 2"

9100 P, M, c/02 over

9100 P.M. Back to 5"

73100 A.M. off Kiln was banked and cooled

slowly. Opened 8:00 Next morning

Kote: Good results. good color

30



Installation

After the tileeg were glazed they were taken to the
library. #irst the bottom molding tliles were layed
acrogeg the floor of the archway and mortared together.
Then the first vertical moldings were set in mortar and
attached to the gides of the archway with metal anchors.
The first course of screen tlles then was layed on top
of ths bottom molding tiles and reinforced with wire mecsh,
Course was layed on course ln the manner of masonry

construction until the screen was completely 1installed.
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Appralsal of the Project

With architectural sculpture whieh ies an iutegral
part of a building problems of space, surroundings, purpose,
scale, harmony and rapport with the exant architecture
must be considered. With sculpture light is all importent.
The orientation of the slte, the amount of light, 1ts angle
of incldence and 1ts distribution all have an influence
on the sculptor and his work. (See Figures 16 & 17.) Work-
ing indoors the sculptor rarely finds direct sunlight and
mugt, therefore, make the beat of diffused light or consider
the use of artificlal light., Usually this contends against
massive sculpture and dlctates the delicate and detalled.
When the work 1s to be located 1n a public building and 1s
going to ocecupy as large an area as does this screen, 1
feel that the sculpture can be bold and dynamlec. Accord-
ing to these criteris I feel that this project is a success.
The execution of this work has confirmed a conviction
I have long held that decorative ceramic materlals may
have many more structural applications than are generally
realizeds To the best of my knowledge the application
made of the ceramlc materials in this project is entirely
uniques I hope that the ldea of a ceramic screen constructed

in large block units will have a future, and I can

32



Figure 16
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Figure 17
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visualize the industrial utilizetion of simllar techniques
comblned with extrusive processes to produce large unit
tlles for facades, stalned zlass window frames, exterior
a:d free standing walls and structural supports of many

kilnds.
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