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This study investigates the adaptability of plastic
pgints to photographic silk screen materials and methods.
The problem was to experiment with and further develop
another technique for the artist, the silk screening of
photographic images directly onto the painting surface with
acrylic polymer paint. |

Chapter 1 served as an introduction to the study.

The silk screening materials and the methods used for pro-
ducing photographic images were reviewaed in Chapter II. 1In
Chapter 1II, the testing methods of printing silk screened
photograph%c images us;ng acrylic polymer paint were discussed.
The testing was divided into three steps. |

Step one involved the formulation of combinations of
paint and retarder to determine the effect of_the retarder
on the paint. Results of this testing éuggested that the
drying time of polymer paint could bé retarded long enough
for images to be silk screened before the drying process
would become a prohibiting factor.

In step two pholographic imagés were silk screened with
combinations of retarder and paint on illustration board to

determine the best formula for printing and to determine



ne

poth ine and halflons ivages covld Be successfully silk
scyeensd witi %cryli; polyrier ?aini. The data derived from
3ilk screening iwmeges indicated thabt photographic line inzges
can be succesasfully silk screensd with acrylic polymer paint.
However, the paint proved ivpractical wvhen used for printing
fine halftone images.

In zdéition, ths deta derived from silk screening imagses
vith various colors indicated that resulis should be identical
regardless of the particvlar color of polymer paint chiosen.

]

The sgucceassful resulits that were obtained when gel nmedium was

mived withk the paint indicated that gel medium can be used

In step three, images weres vprinted on masonite, canvas,
and an inpasto surface. This testing indicated that, for
best results, silk screening with acrylic pelymer paint
ghould ve attexpied cnly on a flat surface, such as masonite
or illustration Leoard.

Appiicotions of photographic silk screen techniques in
combination vwith fradiiional painting methods were examined
in Chagter IV, These auplications were not intended to
hegoune shortents to realism, but rather to suggest how the
qusiities of photographic izpges could be useful to the

In Chapter V, the study was summarized, and recommen-—

Aaticas were made for further related research.

St
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in recent years, tue tremendous ilmpact that vlastic

raints have hed on the art world has prompted contenmporary
artists to greet the paints with great enthusiasm. In fact,
lolastic paints have cavsed a reveluticn’ vhich could
possibly contribute as much to the art media in our aze as
eil paints centributed to the Rensissance period (2, p. 13).

Basel painters, muralists, and illustirators have turned
to the synthetic painting media for several reasons. Certain

plaztic paints can duplicete the oil wcd¢um s vaunted visual

¥‘1

ffects, but in a technigque that is much freer and more com=

fortable to handle. A& new world of esthetic expression has

besn openazd by the synthebtic paints, because of their own

coler which they exhibit vere previously unknown in any
mediume. %hen handled prowerly, plastic naints apparently
cffer greater durability tharn ony other medium in the history
of art (6, p. 7).

Aodern photogravhic sill screen materials and nethods
have provided the copability for producing a large variety of

vienal -

@

zes. The coumercial silk screen indusiry has
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were primarily vsed by the commercial market. In rocent
years, sarigraphers have begun to explore the possibilitias
of photographic silk screen technigues. Although, in the
area of fins arts, the serigraphers have heen the primary
beneficiaries of these methods and materials, their
potential in the field of paintingzg deserve further inves-

tigation.

L)

The FProblen

This study was undertsken to investigate the adapt-
ability of plastic paints to photographic silk screen
materials and methods. In the field of painting, the
artist has the brush and the palette knife as the primary
tools for executing a painting. In this thesis the problem
wags to experiment with and further develop zmother technique,
the silk screening of plivtographic images directly onto the
painting surface with acrylic polyuer paint.

The problem was studied in three phases. Fiprst, the
materials used for silk screening proczdures and methods
for prcducirz photograshic images wvere reviswed, Sscond,
a satisfactory paint formula for silk screening rhotographic

images directly onto the painting surface with acrylic

el

eiymer paint was develoned. The third phase invoelwved four
applications_of rhotogrevhic siik =creen technigques in
combdinaticn with tradiiional painting neithods.

The vainter who is sble to silk zereen photographic

imzges with the same palnting medium would be able to



prodice a targe variely of wisual images. The purpose of
this study was to give the painter this capability with
the assuraunce of permazuence, so that a different source of

-

visual exnresszicn pignt e uvilized.

3
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- Timitetions of the Study

The media were limited to Hyplar and Ligquitex acrylic
polymer paint. To provide consistency in the data collected
during the development of the paint formula for silk
screening pnotographic images, only one color of paint was
used and the same image was naintained throughout the exper=
iment. The surfaces screened were limited to canvas,
masonite, and illustration board, since these are the primary

surfaces utilized by the painter.

I
W

efinition of Teras

The following terns sre deiined as they are used in

derylic mesan.--Acrylic gesszo is titanium white, ground
into an acrylic base enulsion used to size and prime the
surface to be painted {4, ». 31).

Arrylic nolymer enmulsion.-=iccording to Woody, polymer

paint, acrylic peaint, plastic paint, and synthetic medium
are all terms that refer to the three general types of
scerylic polymer emulsion paints (acrylic resin base,

polyvinyl acetate base, and copolvmers). 'These paints have



these, as their

-

Acpylic resin.~~"Acrylic resins are thernoplastics

derived from acrylic and melacrylic acids® {2, p. 46).

Base nediun.~-~The vzse nedium, scld under various trade

naimes, ig used as a binder, glaze, color wvehicle, or adhesive

r

and is the nost versatile of the acryiic materials (4, p. 27),.

Copolymer.--Different classes of monomers are combined

chemically to form a polymer. TFor use in artist paints,

acrylic and vinyl monomers are ccukined chemically (6, p. 152).

Q@
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Frosco.=~A trve fresco is the technique ¢f rainting on
a surface of freshly spread, wet plaster with water mixed
igments (1, p. 47).

Gel pediun.--Gel medium is a thick viscous polymer emul-

e

sion which dries transparent (6, p. 153).

Hepative and nositive images,=~-In photograpay, a

negative image records lights and shadows opposite to the

ri

Q

sinal subject. The pesitive image shows the lights and

&
shadows as they appeared in the original subject (S, pp. 663,

il paint.--0il paint is composed of finely ground or

vigment particles dispersed in sn ¢il vehicle (3,

Photogrenhic imarmes.~~Tuctosraphic images are produced

on sensitized surfaces, such as film in a2 camera, by the

action of Xight (5, p. 748).



i

Polyrinyl acetata.~~Polyvinyl acetate is a nlastic

oL

resin of the vinyl fanily which requires a plasticizer to

malke it flexible (6, v. 155).

Developrent of Plastic Paints

Man's search for better colorants and vehicles brought
forth a variety of media. In the fifteenth century when
the use of oils emerged, great strides were made in the
technology of paint-making., Traditional oil color has
remained the principal medium from the time of the Van Eyck
brothers in the fifteenth century to the time of Picasso
in the twentieth century (2, p. 15).

During the 1920ts, in Mexico, the famous mural movement
was born, creating the need for an art medium capable of
withstanding outdoor exposure, This medium had te be per-
manent, resist almospheric changes and éxidation, have quick
drying characteristics, énd possess ease of handling and
application. Cil paints were rejected because they yellowed,
cracked, oxidized, and clearly lacked the durability required
for large outdoor works of art. There was a return to
fresco for a while, but it limited the nmuralists technically
and lacked durability. This cuest for a medium led artists,
such as Jose Gutierrez end David Sigueiros, to the labora-
tories of science, where a nman-nade synthetic paint vehicle,
rather than & natural cne, was sought (2, p. 16).

In the laboratory it was fouud thal resilisnt plastics

offered the qualities which the artisﬁ demanded. Some
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synthetic vehicles proved 10 be coupletely staoble during
early paint Formulations, The combination of synthetic
media and pignents worked well horizontally and vertically
througn the paint film. Horizontally, molecular insgredients
were given cohesiveness, while vertically, the paint film
was given adhesiveness to the painting surface to which it
was applied. The paint's drying action regquired no chemical
process that might later crack or darken the painted surface.
Evaporation alone was responsible for the drying of the new
synthetic medium (2, p. 17).

fany experimental paintings and murals were executed in
both the United States and Mexico, as formulas were developed
and paints were compounded. At first, artists were skeptical
and somewhat reluctant to try the new plastic materials.
However, in Mexico today, a great majority of the nuralists
are using plastic paints, which are produced by almost all
najor manufacturers of artistsi paints (2, pp. 17-18).

Structure and Characteristics of
Polymer Enulsions

Polyner emulsion paints are divided into three general
types: eacrylic resin base, polyvinyl acetate base, and
copclymers. In the early stages of emulsion development,
paint with a polyvinyl acetate base was most prevalent. At
the rresent, however, those paints with zn acrylic resin

bage and the copolymers are most widespread (6, p. 17).



Ag with ol wmedia, ths ntavion of polymer paint
requires a Gifferent erulsion to proeduce
a goed paste with corpsct bm In most
colers the sazme pigments uses can e used in
polymer emulsiouns. Since th is =2lkaline

')r
‘-..n.

will reac

pigments, such as viridian

t chemically with

some traditional

and aiizarine crimson, cannot be

nsed in an acrylic eaulsion (6, p. 17).

4s previously stated, volymer emulsion paints dry by
the evaporation of water, The paint film is formed és
spheres ¢f plastic resin apprsxch and touch each other while
The water evaporate It 1"wor extulsion is diluted
with Too much water, the spheres of plestic resin are znrea
teco far apart to touch and form a film at the final stage of
evanoration. Therelfore, very thin layers of paint nust be
produced by addlng emulsion and water or rure emulsicn to
raintaly resia concentraticn, Hecause of its drying prover-
tles, each laysr of paint adheres to the succesding layer,
ferring & urdted surface thal sxpands and contracts as one.
Consequently, the "“lean" ¢ "rat" rules of oil painting do
not apply, since the drnger of crecking has been removed
(6, p. 207,

The hase medium of polyuer emulsions is non~toxic,
without aroma, =nd non~inflemmueble (L, p. 28). Since only
rinute guaniilties of other chemicals, sucn as ammonia, are
saiod to the emulsicon, they canpot harm the uscr (&, p. 20}
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Paint manafactusrers tesht aeryliic polymer palnit in the

research lavoratory by placing fwll color, tints, and shades

(‘_

'\J

of paint zamnles in the sun, under arc lights, and in the
dark. During'a ziven period of time,; these samples are
subjected to clim atic changes of nwnidily and temperaiture.
To simulate the péssage of many years, the product is aged
scientifically, ZPhoto-electiric and reflection meters care-
fully measure any changes in the nmaterials (2, p. 24). The
dried paint film of a2 polyuer emulsion is unaffected by
light, heat, or weather. If the basic rules of each'paint
manufacturer are ;ollowed the painting will not crack,
vellow, or darken with age (6, p. 20).

An acrylic resin base paint, Liquitex, and a copolymer,

Hyplar, the two nmost used of the three general Types of

polymer emulsiocn paints, were used for this study. The

nediwa for the ovigments in Liquitex srtists' colors is an
agueous emulsion of an acryltic ester polymer. The acrylic
resin in the trauneparent nlastlcs known zs Lucite and
Pleviglass is of the same cheasical nature as the acrylic

resin in Liguitex. A high copolymer plostic latex emulsion
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CHAZTER Il
MATERIALS AND METHQDS

Initially, the painter, like the serigrapher, nay be
attracted te s£ilk screening photographic images for many

art medium in which

©
fa¥)
=

practical reasons., Silk screening i
duplicate copies of virtually any subject may we maée in a
variety of colors with relatively simple equipment. The

basic techniques are not complex, and the mechanical apparatus
need not be elaborate (2, p. 9). In this chapter the silk
screening materials and the methods used for producing photo~
graphic images will be discussed. There will be no attenmpt

to provide a definitive treatment of basic silk screen tech-
niQues. Por an understanding of silk screen fundawentals,
books on methods and procedures, such as Biegeleisen's The

Cornlete Book of 8ilk Sgreen Printirg Production, should be

consulted.

Materials
Aftzr a review of the fundamental groups of materials
and their charzcteristics, the following materisls were
selected for use in this study.
The screen frame was constructed of wood, the primary
material used for printing frames (3, p. 2). Because the

baseboard needed to be Tiat and sumooth, plywood served as a
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good surface. To nzivleln an accurate alisvment of the
stencils 2pplied o sach nyint, register tabs were used,
Alignment blocks were needed to preveant racking and distopr-

tion during the nrinting wvrocess (2, pp. 10, 16).

ey

9,

Beczuse the silk screen rrinting was evecuied on flat

jers
surfaces, the square-~edged squeegee was used (1, Pe 78}
Silk fabric with & mesh count of 16¥X wes employed for the
vhotographic screen hecause films adhere well to the fabrice
as ¢o nedium range halftone dots {5, p. 53).

In 2ddition to the materials used for the silk screen
precedures, photographic positives were made, the indirect
photographic stencil method was utilized, and criteria for
avaluating the success ¢f acrylic polyser paint were compiled.
The following examinaticn may provide insight into the methed

nployed for rreparing the photogranhic stencils and

-

eriteria utilized for evaluating the paint,

Photographic Silk Screen Pesitives
Trannparent pnotegraphic positives were used to expose

the indirect =creen process printing stencils., The area
iy [}

that appeszred opanue in the positive became open on the
zrinving scyreen, and the srea that secmed c¢lesr cr trans-—
parent in the positive became solid on the printing scoreen.

The light nacsgad througn the iransparent aresgs of the

nositive to the siencil helow (8, w. 96).
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For the purpose of this siudy, the iwo forms of positives

47}

for making stencils, the line mositive znd the halftone
positive, were produced pnotomechanizzlly. For the imagé,
silk screened In the experiments in Chapter III, a photo-
engraver vas employed to convert a continuows tone photograph
into a line positive, a sixty=five line halftone posifive,
and an eighty~iive line halftone pomitive to insure that the
positives would be of a professional quality.

iine art is composed of lines, areas of a solid color,
and areas of whits., VWhen a continuous tone photdgraph is
converted into a line reprocduction, ouly the darkest elements
of the original photograph will print, leaving the lighter
areas vhite (6; &4, p. &3 24).

When a continucus tone phetogrerh is converted into a
halftone, a series of very small dots breaks up the tonal
grays of the smoothly graduated original, This dot pattern
gives the impression of graduzated tone, because tﬁe dots in
the lighter'areas are smaller and farther apart, while the
darker areas are composed cf larger dots closer together.
Thue,.there is a reducticn in the amouat of white snace
allowed to register on the eye in the darker areas, although
the pattern of individual dets way not be noticeable from a
normal viewing distance (7, p. 9).

In screen printing there is a difficulty in using very
fine screens. The {ine dols which produce the highlights or

lightest areas are difficult to affix to the square mesh of



the screen To enable them to remain secure during long ruus.

Therefore, since the dot striucture is comparsatively lairger,

sixty=five and eighty-Ifive line screens were used to moke

Photographic Silk Screen Stencils

The production of photograrhic printing plates, which
are used in reproducing visual images, includes botﬁ the
arts and processes of vhotography and pholtographic scrazen
process printing. Photographic screen process printing is
based on the principle that some substances such as gelatin,
albumin, polyvinyl alcohol, or glue harden when exposed to
light if they are coated or mixed with such s&altis as
potassiun blchromaue or ammonium bichromate. Water will not
dissolve the Ha¢denei or exposed areas, bui will wash cr
Yetch" out the unexposged parts. Thz areas washed cut during
the development stage will become the areas through which
the paint will bYe Fforced by the action of the sgueecee (8,
pp. 53, 69).

Photegravhic screen process printing plates have many

nemes and trade na anes, but generally there are two itypes in

ise, the transfer cr_indirect type and the direct tyve. The

Girect type is so called because the screen fabric is made
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The indirect type is affixed o the screen fabric after being
vrepared on a tenvorary supovort such 2 a transperent plastic

or paper (8; 9, . 703 56). Althouzh the direct photographic
stencil was the first one used, the indirect rhotographic
stencil is emnloyed more frejuently todsy. The indirect
method becane more standsrdized in its nreparation and is
somewhat easier to vrepare. Detall and halftone re producblons
including color separation work may be printed by the indirect
method (8; 9, r. 82; &2).

Because the indirect method prodiuces good gquality line
and halftone stencils, the indirect photographic method was
used for the purpose of this study. A presensitized enulsion
was employed, eliminating the steps of sensitizing the film
and drying the emulsion 4 general descripiion follows of

the procedures used with presensitized indirect photo

sty =i

r

s
Ij
0
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g
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stencils. However, because the instructions may vary
recommended that the directicins for indirect protographic
films produced by the various manufacturers be siricily

followed.

Presgensitized Indirect Fhetocranhic Stencil Method

——

Although the emulsion material msy be gelatin, polyvinyl
alcohol, glue, some lacquers, or even shellac, gelatin was
chosen beczuse it is the most cormon emulsion material (9,

56). A oresensitized photo stencil film manufactured by

feGrayw Colorgraph Combany wos usad,

- v



To expose the gelabin film, the some procedure used in
mazing a contact print was employed. Although glass mounted
in a covered wood frawe is generally used for the printing
frame, a rubber mat and & heavy piece of glass vere used as
substitutes. The rubber mat wes vlaced on & table top with
the film, selatin side up, on top of it. The positive was

n

vrlaced on top of the filr
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firm contact. The expcsurs was made with a numbsr two photo-
flood bulb with a reflector susnended 2bove the printing
frame., The distance of the light source from the frame was
ighteen inches, and the exposure time was ten minutes (5,
pp. S4~56).

Because the exposure time znd distance of the light
source from the printing framse were not provided by the film
manufacturer, this inforaation was ascertsined by the tape
method., Nerrow strips of opaque tape were placed on the
contact frame glass, covering the entire positive, and the

i

al

o

strips werc then removed at eq ntervals of time. Vhile

the unit was heing

o]
3
o]
0
£

a rerge of exposure times were

recorded, The correct *ime was noted when the film was

After the exvosure had been completed, the film was

renoved and placed in a vasin of Colorgraph Fast Washout
evelcper. Yhile the develovment ftook place, the film was
gently agitated. As previously stated, the area protected

h)

by the nositive was developed, while these areas exposed to



16

the light were unaffecied, Aboul five minutes was sufficient
time for the film to devslop. Aftar develcpment, the film
was sprayed with warm water (115 ~ 120 degrees Fahrenheit)
until all the unexposed gelatin was removed., The film was
then -washed in cool water (70 ~ 75 Qegrees Fabrenhelt) to fix
the remeining gelatin in pisce {5, p. 56).

wat f

]
-
Ide

To tegin the affixing process, tn Im was placed

in register on the screen bhsse, gelatin side up. The screen

g

framé was lowered in placsz, and newsprint placed over the
screen fahiric. Dy gently rubbing the newsprint,; excess
molsture was absorbed through the screen, znd the film

adhered to the silk due te the gentle pressure of the blotting
action. The blotting action with the newsprint was repeated
until no additional moisture could be removed, The screen

was unhinged and provved in a vertical pesition in front of

an electric Ffan for approximately fifteen minutes to dry the
film thoroughly. After the drying proéess vas completed, the
frame was reversed, and the transparent backing gently peeled
avway frbm the gelatin. To prevent tearing the gelatin in the
open arezas; ths work was performed slowly and with great care.
The screen was rehinged, and the open meshes of the screen
fabric arourd the edges of the film blocked out with block~
out lacquer and gummed tane, When the block-out material
dried, thue printing operation was begun (5, pr. 57-58).

After thg image wes printed, the scresn was cleaned with water

to remove the pzint. 2lthough the gelabin was water soluble,



it was not affected during the cleaning process of the water
soluble nolymer paint because cold waler was used.

The vhotogzravhic silk zceresn was reclaimed aftar cach

e
jde
"1

rinting by renoving the r»hotegrapnic emulsion. ZEecouse the

paint was removed from thz scrasn fabric iumediately after

T

printing so that it did not dry @nd harden the emulsion and

febric, the most important pert of the reclaiming operabtion

was accomplished (8, ». 85). The block—-out lacquer- sround

the stencil was dissolived wiih lacguer thinner. To renove

stiff hand brush was vsed to scerudb
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poth sides of the screen with o conxmercial solution, MeGraw

Colorgraph Stencil Remover (5, p. 58).

rect Photosranhic Stencil Failure

(e

ind

Indirect photographic stencil failure_can usually be

attributed to oue or more factors. Because the following
precautions were maintained, the likelihood of stencil break-
down was avoided., The positive and the glass in the printing

frame were kept free from dust Lo prevent weak spots or pin-

33

holes on the stencil that would be transferred to the fabric.

{‘\)

Decause the stencil film was not overexposed, poor adhesion
to the faovric, turned up edges, snd clesing of fine detail
Because the stencil film was not underexposed,
very thin stencils which tend to break down were zvolided.
Poér adhesion, loss of dimensional stability, and turned up

stencil edges were prevented by keeping the temperature in
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the area where the stencils were made between seventy and

bred

seventy-four degress Fahrenheit (10, pp. 41=42).

The Paint

For Lhe purpose of this study, acrylic polymer paints
were substituted for silk screen paints, There are several
characteristics a good vhotographic silk screen paint rust
Lave. Because acrylic polymer paint was sun;titutei for
silk screen paint, it, tco, had %o possess the following
characteristics: (1) During the printing operation, the
paint had To pass througl the scresn fzbric without clegging
it; (2) Vhen the paint was used for fine halftons srinting,
the dots had to be obtained without‘blurring or smesrings
{3) The printing had to be sharp with no ragged or serrated
edges; (4) The paint had to retain its true color; (5) The
drying time of Zhe paint had to permit z svecessful printing

operaticn and had to allow the screen to be thorouglily

cleaned without drying and clogging the fine mesh (10, »n. B~
ng &6 & s i

22); (8) Tor the pri operation the paint had to be
lump=-free and ehont the consistency of molaszes (5, 2. 30).

These six characteristics were used to evaluate the results

cr

of silk screening acrylic polymer paint,
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SHAPTER TIX
TESTING AND TESTING RESULTS

In the preceding chapter, the naterials and methods
used in silk screening photographic images were reviewed.
In this chapter the testing of silk screened photographic
images with acrylic polymer paint and the resulis of these
tests will be discussed.

Testing in this problem was divided into three steps.
Step one involwved the fornulation of compounds of paint and
retarder to determine the effect of the retarder on the
raint. In step two photographic images were silk screened
using these corbinations of retarder and paint to deteruine
the best paini formula for silk screening and to determine
if both line and hnalftone images could be successfully silk
screered with acrylic polymer paint. In step three the
successful feormulas wera silk screened on nmagonite, canvas,
and an imoasto ground to defermine which painting surfaces
can be successfully screened.

Step I--Evaluating the Effect of
Reterders on the Paint

}]

As stat

©

d in the preceding chepter, if acrylic polymer

L4

paint was tc be a successful siik sereening medium, the paint
kad to produce results as successful 2s screen process ¢o0lors.

Since one of the primary characteristics of acrylic polymer

20



vaint is revid drying, a basic consideration was to slow
the drying time while retzining s workadble consisteucy.
Because polymer paint dries by the evaporaztion of'water, an
egent must be added to the paint that will reduce the rate
of evazporation. The three agents that were vsed in this
study are as follows: Liquitex Retarding lMedium, manufac-
tured by Permanent FPigments, Inc., was used with Liquitex
aceylic polymer paint; Hyslo, manufactured by M, Grﬁmbacher,
vas used with Hyplar azcrylic polymer paint; and nropylene
glycol, a general retarding agent, was used with both the
Liquitex and Hyplar paint.

To provide consistency in atmospheric conditions, a
room temperature of seventy to seventy~four degrees Fahrenheit
was maintained. The only attempt to contrel humidity, which
could slow the drying time of acrylic peolymer paint, was to
aveid testing when the atmosphere wes humid. The same color,
hurnt umber, was used in all testing to maintain & constant
viscosity in the paint.

To deternine how much the drying time of Liquitex and
Hyplar veint could be lengthened by the addition of the three
retarders, tests were conducted in the following nanner.

One teaspoon of paint was used, and the amount of retarder
was proporticnately increzsed in each series of tests.
The drying time was :measured in three ways. First, one-
half teaspoon of the mixture of paint and retarder was

spread in a thin layver with a paleite knife on 2 piece of



illustration board coated with gezso. Vhen the ontire layer
of paint was dry, the elasped itine was reccrded. Taz rest
of the mixture was poured on the same piece of board forming
a paste mixture to simulate the preparation to be used in
the actuszl silk screening procedure, From this mixture two
drying times were recorded: the time that elasped hefore a
thin Yskin" Yegan to form on the ¢rying paint and the amount
of time that elasped befcre the entire mixture vas dry.

Propylene glycol, which has the viscosity of glycerin
end is relatively inezpensive, waes the first retarder used
with Hyplar preint. In the first test the retarder was not
added to the paint so that the total effect of the propylene
glycol could be evaluated. Because of the low viscosity of
the prdpylene glycol, the substance was added to the paint
with an eye dropper. Since large amounts of propylene
glycol can create uneven drying patterné in the paint film
of acrylic polymer paint, the greatest amount experinmented
with was twenty-five drove (1, ». 23).

The results, 23 shown in Table I, indicate that although
the provylene glycol was =zdded in increments of five drops,
the extended veriod reguired for drying of the thin layer
increzzed in grealer pronorftion as more retarder was added.
In the thin lagyer, the increase in drying time from no
retarder to twenty=five drops of provylene glycol, was tweniy-
two minutes. The film on the paste followed no discernible

1
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TARLE I
PROPYIENE GLYCOL MIXNED WITH HYPLAR PAINT
w‘m}wlmaMJuwm " “lt-_*;-n ; n{w ot e o— - wa
Drving Time o
Prop Eyplar Thin Layer|Film on Peste | Paste
Glycol reint

O drops 1l tsp. 2L min, 35 mine. S hrs. *
5 drops 1 tep. 26 min, 4% min. | 2 hrs. +
10 dreps 1 tsp. 28 min, 9 mine 2 hrs. +
15 drops i tso. 32 min. 59 min, 2 hrs. ¥
20 drops 1 tsp. 37 nin. 67 nin, 2 hrs. +
25 drops 1 tap. L6 min, 70 nin. 2 hrs, +

The same experiment wes then conducted using propylene
glycol with ILiguitex paint. The drying times, as shown in
Table IT, were somewhat different from the times recorded
vith the propylene glyeol and Hyplar paint mizture, The
time required for the Liguitex, withont any retarder, to
form a [ilm on the vaste and dry in a Thin layer was approx~
imately five minutes longer, in both cases, than the time
required for Eyprlar paint. The anount of time required
before a film began to form on the paste mixture was only
fifteen minutes, a rmuch shorter time than the thirty-five

minutes reguirved for the Hyplar paint mixture, but the dryireg

P

»
¥

time of the thin layer increased much like that of the Hyplar

nixture with a total difference of twenty=-five minutes,



TABLE 1A

AT RF T e T
ity [Pl AL

PROPYLENG

k1 v,

WITH LISUITEX PAINT

M foy At 81

Druing THue

Prop. ITiquitex Thin LeyerIFilm oa Paste | Puste
Glycol Paint
O drops i tsp. 30 min. L0 min. 2 hrs, +
drops 1 tsp. 32 min, Le min. | 2 brs. *
10 drops 1 tsp. 35 min, 45 min. 2 hrs, +
15 drors 1 tsp. 40 min. 48 nin. 2 hrs. +
20 drops 1 tsp. L7 min. 51 min. 2 hrs. +
25 drovs 1 tape 55 min. 55 nin. 2 hrs, +
In the next series of tests, Hyslo was mixed with Hyplaxr
paint. Since Hyslo is sozmewhat thicker than propylene glycol,
TARLE IIX
HYISLO MIXZD WITH HYPLAR PAXWT
Deviagz Tine
Hyslo Hyolar Jhin Layeri¥iln on Paste | Paste
zaiont

D Lsm. 1 tsn. 2h min. 35 min. 2 hrs., +
1/8 tsp. 1 £sp. 41 min. 45 min. 2 hrs, +
1/ top. 1 tsg. 45 min. 50 mina 2 hrs. +
3/8 tsp. 1 tso. 19 min, 73 min. 2 hrs. +
1/2 isp. 1 tsD. 55 min. C5 min. 2 hrs, +
5/8 tsp. 1 tev. £2 min. 3¢ min. 2 hrz. +
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ircrements of one-eighth feaspoon were used ion dispense ihe

it
[

Hyslo. The results, as sheyn in Table IIT, irxdicate that
five-eighths teaspoon of Hyslo, the greabtest amount of Hyslo
sdded, increased the Jrying time of Hyplar paint in the thin
layer thirty-eizht minutes. It teock siuty~four minutes
lenger for a film to form on the paste nixture than when no
retardsr was added.-

Liquitex paint wes mined with Liguitex Retarding Medium
in the final series of tests. Because the liquitex Retarding
HMedium has a consistehcy similar to Hyslo, the increments of
ocrne-eignth teaspoon vwere again used. The vresults of this

exverinent are shown in Table IV,

TABLE IV
LIQUITEX RETARDING MEDIUM MIXED WITH LIQUITEX PAINT

1 prying Tinme
Tiquitex Tdquitex Thin Leyer|Film on Paste Paste
Retard. Med, Pzint

0 tsp. 1 tep. 30 min. 40 min, 2 hrs. *+
1/8 tsp. 1 tsp. Lt min, 2 hrs. *+ 2 hrs. +
1/4 tsp. 1 tsp. 48 rin, é hrs, + 2 hrs. +
2/8 tsp. 1 tep. 55 min. 2 hrs. + 2 hrs. +
1/2 tsp. 1 tsp. 61 min, 2 hrz. *+ 2 hrs. +
5/8 tsp. 1 tsp. 63 min. 2 hrs. + 2 hrs, +




The drying times of the thin layer of Hyplsr paint
mixed with Hyslo and liguitew paint mived with Liguitex
Retarding Hedium were alvicst the sasme, thirty~eight mirnutes
for Hyplar aud forty-cne minutes for Idiguifex. The Tiguitex
Retarding Medium prevented a film from Fforming on the paste
area for over two hours, a longer period than in any of the
three previous series of tests.

Since only one to three silk screen runs were ﬁecessary
for this investigation, the resulis of this testing showed
that the drying time of polymer paint could be retarded
long enovgh for images to be silk screened velers the drying
process would become a prohibiting factor. ZBecazuse the
retardzrs lack the viscosity of the rolymer paint, they act

as thinners., These formulations of palints and ratarders

ot
as

were used as a étarting eoint for the actuzl scresning
discussed in step two. Thevelfore, ore of the primary con-
siderations was to delermine how much retarder could be
added before the mixture becsme too thin o silk screen
satisfactory ianages.

Step II~~3ilk Screening Lire and Halftone Imzzes %o

Petermine the Best Formula of Retarder and Paint

A phictographic image suitzble for silk screerding was
selected, The origihal continusus {eone photograph, Tigure 1,
was converted inte & line positive, Figure 2, a sixty-five
line halftone screen positive, Figure 3, and an eighty~five

line halftone screen wositive, Figure L.









The line image was silk scresned firatl, LDyplar paint
vas screaned using rropylene glycol as the retesyder. The

order they were screencd. The first mixture was the consis-

LN SN Ses W 5 oe HHARS S FEeY 3] 1 SCresy P OCRSE;
tencey ¢f moleasses which is recommended for scresn Brocess

colors; but when the mixture was screened,; the 3

pubbled fexture and bled at aill edges, as illustrated in

izure 5. A fai

fh

e with a flat textural suriace was
rroduced in screening number five, but the paint continued

Lo bleed at the edges. 2Ln excellent inage, which is

TABLE V

HIXTURES OF PROPYLENE GLYCOL AWD HYPLAR FATW

IPAT WERE SILK SCREENE

Crder of Prop. Slycol Eyplar . .
Screening | Retard, Med. Paint Lvalvation

l 50 drops 2 tsp. Poor

2 40 drovs 2 tsp. Poor

3 20 drops 2 TSP Pecor

b 2C drops 2 tsp. oo

5 15 drops 2 tsp. Fair
*6 10 drops 2 tsp. Txeellent
4 5 drops 2 tsp. Poor

8 O drops 2 tsp. Poor

*Sucecessful formula
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Hypiar paint and provslens glycel mixbures.

The first mixture was too thin, produsing sn uneven bubbled

texture. The iast two mixtures scrsened, mivbers seven and

eight, were

G
£
=
£
O

oo Ty Troducing a pale; unaccedptable image.

An excellent image was scrsened with a mixture of Len drops

of propylene

7
[ ]

<a
<
o

1 and two teaspeons of Liquitex paint,

The paint could te successfully renoved from the fabric.

\PI

TABLE VI

URES CF PROFYLEUE GLYCOL AWD LIQUITEX PAINT
lH:&T u'.;Ru aSI:aK CP _.u\ED

.

Order of
Sereening

Prop. Glycol Liquitex )
Retard, Med., Pasint Bvaluation

W

*
N \R

~3

50 drops 2 tspe. Poor

LO drops 2 tep. Poor

30 dreps 2 TS8P Poor

2G drops 2 tsp. Poor

15 drops . Lsp. Fair

14 drovs 2 Tspe Txcellent
% drops 2 tspe. Poor

0 drops 2 tsov. . Poor

ziul formula

The tpird type of mixiure screened was Hyplar paint end

Hyslo. The results asre recorded in Table VII, The first

mixtures were voo thin, producing an image with uneven texture

3
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and serrated edges, e ounly Tormrula that produced a good

+

quality imaze vas punber Tive. Tois ceombination of paint

{

TARLS VIX

wﬂ ﬂBJT”’ A1TD HYPLAR PATR

MIZTURES OF
- T SCREENED

Crder of Hyslo HEyplar —_ i
Screening | Retard. Med. Paint LvEuaclon
1 1 1/2 tsp. 2 tsp. Poor
2 1/l tsp. 2 tsp. Poor
3 1 tsp. 2 tsp. Poor
I 3/ tst. 2 tsp. Fair
®5 1/2 tsp. 2 tsp. Excellent

6 1/ tsn. 2 tsp. Poor
7 0 tsp. 2 Tap. Poor

*Successful formulsa

and retarder produced an image with flat, even textures in
the lerge aress, as well as very fine lines in the detailed
areas. Again, the paint could be successfully removed from
The Tinal combination of paint and retardinrg nedium
scrsened was lLdguitex Reterdirng Medium and Ligquitex pzint,

T™e forzul

8

creened ere showm in Table VIII. ‘The results
were the same 28 the three wrevious series of tests., The

first combinalion of paint and retarder was too thin with
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the last ons being too thick, The wmost desirable formula

was number five, which produced lwsges with good qualily

texturs and fine lire detail,

MEDIUM AND LIQUITEX

MIXTURES OF LICUTTRX BUTA
: ¢ SCREENED

PAINT THA? WER

3
m 4
t"'f:

gggzgngig Reiggéftgxd. L%Eiﬁgex Fvaluation
1 1 1/2 tsp. 2 tsp. Poor
2 1 1/h tsp. 2 tsp. Poor
3 1 tsp. 2 tsp. Poor
4 3/l tsp. 2 tsp. Fair
*5 1/2 tsp. 2 tsp. Excellent
6 /4L tsp. 2 t3Pe. Poor
7 0 tsp. 2 tsPp. Poor

*Successful Formula

To further test the four successful formulas rated
evcallent iﬁ Tables V through VIII, other colors (a red,
hlue, yellow, acnd green) were selacted to determine if the
sene formulas used with burnt uiaber would be cqually
succeazful. Each of these cclors oroduced the sone fine
qualiity image that burnt vnber produced when mixed in the
sane proportions as the fear succzesful combiaationz of

paint and retarder.
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After the four suceeesful formules for line Inages wers
obtainsd; gel madium vas wixed with the veint to detarmine
if the mixture conld be used as a transparent base. ‘The
mixture was tested with the formulas in combinatiens up to
50 per cent pzint and 50 per cent gel. FSuccessful resulis
were obtained with all fovy formulas, thoreby allowing the
volue of the paint to be changed while retaining the
transparent quality of the paint withoub introducing white
nzint,.

Balftone images #ere screened in the next series of
tests, The sane combinations of paint and retarder used to
test line dimages were used to test both the sixty-five line
zad eigﬁty-five line halftvone screen images. In none of the
four series of tests could an acceptable halftone image be
successfully screened, he images were either too liquid,
3 illustrated in Figure 8 and Figure 9, or the paint became

too thick, producing very pale images, 2s cesn in Figure 10

1

and Figure 11,
e most zcceptable halftone images were produced with
the same formulss found most successful for line images.
However, thece images, as seen in Figure 12 and Figure 13,

. : o ! .
were not successful. The halftone dots had moire quality

in the light srsazs, while in the daork areas %the pain®t ran

i
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impasto surface., The line inmaze was then silk s¢reshed on
the prepared beard, The imsge wazs not discernible, indicaiin
that photogr -paic images could be most successfully screened

on flat surfaces.

Conclusion
Puctogrephic line images 1 be succe 1ly silk
screened with acrylic pelynmer paint. The paint vassed
through the fine scrzen faobric without clogs ng it, and
images were produced with good sharp edges, The paint
retained its true color and was ivup~free, although it head

to be worked in a consistency somewhat thicker than that

of molesses. The drying time of the vaint permitted

- -

successiul screening and a thorough cleaning of the fabrie.
However, acrylic polymer pzint proved unsuccessful vhan

ed fer Tine ralftone nrinting, Fine dots could not be
ootainei without Tluxrring and enearing.

[Te)

¥aen ssreening line lmsages, various colors can be
used. For best results, silk screening with acrylic pol ymer

paints should be done oo a 11

M
0

urrace, such as masonite

\

or illustration bozrd,

G-E
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APPLICATION O TECHNIGUES

Ly

The thnird phase of the investigation, as discussed in
this chapter,; iuvolved the avplication of photographic silk
screen techniques in comblnation with traditional painting
methods. The medium of zcrylic polymer paint was used,
These appiications were not inkended to beccme shortcuts to
realism, but rather To suggest how the gualities of photo~
Igraphic imeges could be of use to the artist,

A four by five inch continucus tone negstive was made
for each vhotographic imege to be silk =crecned. The
negatives were converted into line positives by using a
cemriercial process produced hy Ceneral Analine Corporation,
A darkroom and its supporting eguipment were necessary.

The image was enlarged to the desired slze and expeced on a
high contrast black and white negative film (GAF Reprolith
Ortho Type B film). The exposure ftinme and £ ztop of the
lens varied with each phctegrash, depending upon the size of

the enlarged image, Whe development time for cach photograph

m

fds
1t
W

was thiee niniutes. The ratned for cozposing screen

o Y.

el

e

o

1 rlood in Chopter TI, with the cxeepticn of
3

&

.

wi

\w

igure

2

and Figure 4, which were oxpesed with an are light,

In each of the fTour apyplications,

v
g
B
3
'
e
B
0
<
i
o
G

ith Hyslo as the rstarder. These subsbances were nmixed in
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The sacond application is illustirated in Figure 16.
The dinege silk sereensed 3n This oppiication was the dard
srea of the grass and ithe dark srea of the tennis shees
The positive of the grass and tennis shoes was exposed at
f 22 for twelve seconds znd enlorged 175 per cent., The
board surface was underpainted yellcow-green except for the
area of the tennis shoes. 7The arez occupled by the tennis
shogs wzs nmasked off and alliowed to remainlwhitek The dark
areas of both the grass and the tennis éhoes vere tﬁen 5ilik
screened on the painting surface. A Jight mixture of yellow=~
green was again washed.over the grass, The final step was

to apply a wash cf pale pink over the fennis shoes,

Production Fotes for Application III

The imzge silk scrzened in this apnlication, zs seen

2

n Figure 17, vwas the face snd halr of the woman. The
positive for the woman wes exposed at £ 22 for six seconds
and ernlarged 210 per cent. The first step was Lo underpaint
the board surface a yellow~orange color, The imzge of the
wonants face and hair wos thea silk sopreened, ailoving

1wiy Lo appear yellog-orange.









o

exposed at f 11 Yor six seconds and snlarged 160 per cent.

The board surfacs was vnderpaintsd pale hlue,

of the girl was si

L

1% screened over the color,

packground was then painted a darkser hlue,

ey,

e lmage

znd the



CONCLISIONS, AND RECCMMENDATIONS

Rlthough in the erea of fine arts the serigrephers

i =
] . D) N PR TS 2 JEPGE SRR | .0 . - o P z
rave been the prinmcry bteneficliarics of photogrephic silk.

scizen LechrwlGues, the pofential of these technigues in the

< 3¢ 3 - - 3 o e e eyl Moawnda o S am kS e Sa o pn a

field of painting deserved further investigation., This study
o e e T e e, % - Sn g T X o - e 2 - .

irvestipgated fhe adeptapility of plastic paints to photo-

graphic =s1ilx screen materials and unethode. This chapter
t

will prezent & cummery of the experiments, offer some con-

s

clusions zbout the reasult cnd make recoumendations of

in

For furthsr relsited research,.

0

nossitle sres

a3 S0 experiment vwith and
arvist; the silk
cnto the painting

surisce with acrylic polymer peinbt, The rroblen was studied
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he Duxsy phaszs, diso

Chapter 11, was concerned

- P - e N -8
L and moethads that vere used

@eyaaning ph

with acrylic polyner paint.
I

into three cteps.
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Step one invelved the forimulation of compounds of paint

aind retarder to determineg the 207zct of the retarder on the

paint. Tne reitording agents used were linguitex Retarding

Hedium with liquitex acrylic polyuer paint, Hysle with Hyplar
paint, and propylene glycol with both Liguitex paint and
dyplar paint. Tae same color, burnt umber, was used in all

aantIne waynrtad = 1t vig sty 4 L ot syt
el s - - —— R TLNEE L4
testing te mzintain constant viscosity in The paint

o

This testing sugzested that the drying time of
could be retarded long enough for images teo he silk screened
before the drying process would bewcome 2 pronibiting factor.

In step two photeographic images were silk screened with

combinations ¢of retarder and paint on illusiration board to
determine the best pzint foruwvla for silk screening and to

determine if both line and halftone images could be success-
fully ailk screened with acrylic polymer paint, An criginal

convinmucus tone photograph was converted into a line vositive,

D
v

a sizty-~five line halft

y

ne screen positive, and an elghiy-five

lire halitone screen positive. The inages were silk screened

with various conbinations of Hyplar paint with preopyiene
glyeoel, Liguitex paint with propylene glycol, Hyplar paint

photogi-ashic line
images can be successfully s5ilk screensd with acrylic polymer

paint. The paint passed through the fine screen fabric



5k

without clogming it, and luages were npedunud with zood

~ MYy pam sl ol w2 x R TR P | PN S
sharp edges. The paint reveived ifs true color and was

lumpe~Pfree, although it had fto he wvorked In a convistency
somewnal thicker than thal of nolosses. The deyduy time of
the paint permitted successiul scresplug a2s well ag s

thorough cleaning of the fobris
paint proved unsuccessiul vneon used {ox fine hzlitone
printing. The fine dotz could not be obitained without
hlurring z2nd srzearing.

In addition, other colors were selected for silk

by N 2

screening o Jdeternine

¥R

£ the sape acceptable formulas would
be equally successful. The szme fine guality line images
were produced wiaen screencd vith various colors, Testing

¥ the four successful formulas wes conlinued vhen gel
nedium was mixed with the paint fo determine if the mixture
could bs use2d as & transparent baﬁe. Succassful resulis
were obtzined, thersh &mloaﬁnmu,ne value of the uaint te he

/

changed while retalning the t??nsparen+ quality of the paint

!
t.

without introducing white padl
In step thres the sncce%sful fornules used with line
‘23 were screened on maﬂoniteg canvas, and an inpasto
surface. The same high gquality irmages that were vroduced on
the illustration board were produced on masanite. However,

Y q s e R . ~—n. o~ % o T - -
the lmoges were noi 23 zuccessiul on the cauvaes. Docause of

the unsven texture, the deftailed aress filled in with paint



3ilk screened on the inpsste surface was not adlscerviile,
indicating that phot graphiic imoges could ha mosth succosse
fully screened on flat surfaces.

The third vhase of this investigation, discussed in
Chapter IV, dinvolved avplicaltions of photographiec =ilk
screen fechnigues in combination with tradilticnal painting
methods., The medium'of scrylic polyner paint was used.

These zpplications were not intendsd to become shortecute to

#

realism, vut rathsr fo suggest how the qualities of pioto-

[ 1

graphic inages could be ¢f use to the artist.

Recomnendations
This study stuggests only a few of the possible appli=~

cations of combining the silk screening of vhotographic

e

+

inages with POHVﬁntL wnl painting technigues. In zddition

to this study of line negatives, a study could bz undertaken

.

1wt would employ line screens, cerbinationa o

i
Wi
9
n
e
<t
=t
<
o0

h

I PR B & an N EN : E K Sy b IR W
2NA NeLative Incges, posterization, and solzpizaticn. As

1

a result, the zdditionel pesearch couldd possibly offer other

Y

forms of visual expression,

& -

1% iz algce recommended thal tThe sensitized gelatin

cmuision usad in the direct methed of silk screening ohoto--

[ S
graphic images be apnplied dirccetly to the painting surface,

thereby sllowlag puobtogreside inayes Lo be exposed and
”fulctad cn the painting surlizce. After developuent, ithe
piactographic eanlelcn would remein In the negative space

.

and *he ordginel voard surface in the poaiitive space. Thus,
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experiments could be conducted to determine if the direct

1

spulaion remaining in the negative apaces would serve &s a

4

3. :

mask, allowing the photozgrophic imaszss to be painted directly
onto the painting surface, After The painiing in the positive
areas is compleled, the board could be reclained, thereby
removing the smuleion (mask) in the negative spaces and
leaving a painted photograzhic image in the positive spa&es.
This approach would cffer the sriist the creative use of
the camera, coabined with a veriety of brushing techniques.
Further research might be conducted to determine if by
verying silk screen raterials and nmethods, discernible
photographic images con te reproducsd on impasto surfaces.
A variety of combirstions of squeegee shapes, types of paint,
apd fobrics vith different mesh counts counld be employed to
execute the erperimeniation. If successful resulis were

chtain
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silk scresened vhotographic images could be combined

v

s gy R S 3 -
with vmshaj snd factile texbure,
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