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CHAPTER I 

INTRODUCTION 

The art of textile pattern dyeing rewards the artist-

craftsman with surprising versatility of design and richness 

of color. In wallhangings it offers him the fulness of 

expression found in pigments and canvas. In repeat patterns 

it gives him the ability to produce a continuous length of 

cloth. However, with these rewards come great challenges. 

The process of textile pattern dyeing, in simplified 

form, consists of different ways of blocking off chosen areas 

of cloth so they will repel or resist dyes. The patterns 

are formed when the resisted areas keep their original color 

and the exposed background receives the dyes. Some pleasing 

patterns may be achieved by resisting and dyeing the cloth 

only once. However, in most instances, the tedious and 

time-consuming process of alternating resist materials and 

dye colors must be done at least two or three times and may 

be repeated as many as twenty different times (8, p. 7)* 

Recently, innovations have been made in traditional 

techniques, making them less tedious. The natural homemade 

dyes have been replaced with improved chemical ones. Modern 

techniques allow more freedom and spontaniety than the old 

ones. Even the old resist materials have been improved, but 



there are many "untried water-resistive substances which 

could offer numerous opportunities for improved resist 

media. 

The Problem and Its Purpose 

Both the challenges and rewards of pattern dyeing 

motivated an examination of resist materials, the subject 

of this study. The first part of the problem was to 

investigate new materials and those not previously used for 

dye resists. The second part was to test some of the tradi-

tional resisting agents in non-traditional ways. 

The selected materials were evaluated for their 

effectiveness as dye resists and for their usefulness to 

the artist-craftsman. They were also compared to traditional 

techniques to determine any advantages they may or may not 

have over previous resist materials. 

Limitations 

The study was limited to twenty-seven different 

resistive materials or combinations of materials,with each 

being applied to cotton cloth and tested in one hot dye and 

one cold dye. 

Besist materials.—These twenty-seven materials were 

chosen for testing because they represented a cross-section 

of water-repellent and waterproof materials which might be 

suitable as dye resists, and they are available to the 



artist-craftsman. Each material will be discussed in 

Chapter II# 

Cloth.—Cotton, the primary cloth used in traditional 

batik work, was chosen for these tests because it readily 

absorbed both resist materials and dyes. It was strong and 

was not easily damaged by the alkalies of the dyebath and 

the petroleum solvents used in mixing and removing some of 

the resist materials. It was easily available and was 

inexpensive. 

The cotton chosen for testing was untreated. It is 

not as strong, lustrous and easy to dye as mercerized 

cotton containing no resin finishes. However, most of the 

fine-quality mercerised cotton presently marketed contain 

minimum-care resin finishes which partially resisted the 

dyes. Therefore, the unfinished cloth was considered more 

suitable for accurate testing. 

Limiting the cloth to one fiber provided a necessary 

control for comparative testing, and it also simplified 

dyeing procedures. Only those dyes suitable to cotton 

fibers were purchased and used. 

Dyes.—The selection of dyes was limited to two types, 

direct and reactive. One reason for this selection was the 

temperature at which they were applied to the cloth. The 

direct dyes produce strong color at a simmer, and the re-

active dyes are applied at room temperature. The use of 



•both hot and cold dyes allowed an investigation of the 

resist materials under different temperatures. Another 

reason for the selection of these dyes was their solubility 

in water and affinity for the cellulosic fibers of cotton. 

They were simple to use, required little special equipment 

and were suitable for the purposes of the artist-craftsman. 

The direct dyes were not as outstandingly brilliant in 

color as the reactive dyes; nor did they have the color-

fastness of the reactive dyes, but they were more economical 

and were purchased in local stores. The reactive dyes for 

cold dyeing were ordered from a chemical company which 

sells them to artist-craftsmen in small quantities for batik 

work and hand printing processes (3). 

Definitions 

Dye Resist Classifications 

The materials used to resist dyes fall into three 

main classifications. They are chemical, a combination of 

chemical and mechanical, and mechanical. 

Chemical.—This type of resist material reacts with 

dyestuff to prevent dyes from bonding with the fibers. For 

example, some chemicals neutralize, others oxidize, and 

some even decompose specific dyestuffs with which they come 

in contact (2, pp. 103 and 108). The procedures for using 

these resisting substances must be carefully controlled and 



•usually require the use of special dyeing and printing 

equipment. The need for specific knowledge of dye types, 

resist chemicals, and the reactions between them makes this 

group of materials impractical for the artist-craftsman. 

Chemical-mechanical.—This group of materials react 

chemically to prevent dyeing and at the same time, they, or 

the vehicle "by which they are applied to the cloth, form 

water-impermeable coatings on the fibers (2, p. 103). 

Thus, they have properties common to both of the other 

classifications of resist materials. Like the chemical 

resists, they are used specifically in the commercial dyeing 

and printing industry where the proper equipment and tech-

nicians are available. 

Mechanical.—This classification of resisting agents 

actually coats and seals the cloth fibers so that the dye 

cannot come in contact with them (2, p. 103). Traditional 

examples of these are waxes, pine rosin, varnish gums, 

tallow, starches, china clay, barium sulfate, and even 

string or perforated boards. Although their application to 

the cloth requires great skill and patience, they are the 

resists usually employed by the artist-craftsman. 

Water Resist Classifications 

The mechanical resist materials, which coat the fibers, 

also resist or repel water. Therefore, the selection of new 



materials, which were tested, was partly guided by their 

water-resistive properties. These properties are referred 

to as water-repellent and waterproof. 

Water-repellent.—A fabric which is water-repellent 

is difficult to wet by water (1*+, p. 1). A wet surface 

has a continuous film of water covering it whereas a water-

repellent one has water standing in droplets, covering only 

a small part of it (1*+, p. 1). This makes possible the 

"breathable" fabric in which water is prevented from pene-

trating the cloth and the open pores between the fibers 

are reserved. 

Waterproof.—This term refers to fabric which has been 

made water-impermeable by a continuous coating of some 

material applied to the entire cloth filling up the pores 

and covering the fibers. The cloth remains waterproof only 

as long as the coating is unbroken. 

Solid Resist Processes 

In traditional pattern dyeing there are two resist 

processes which use solid materials, rather than liquids 

or pastes. 

Tie-and-dye.—-This is the most primitive method of 

pattern dyeing, in which parts of the fabric are gathered 

up and bound off. The bindings, usually made of string, 

rubber bands, raffia, and even the cloth itself, keep the 

dye out of the protected areas (16, p. 97)« 



There are three rather well known traditional tie-and-

dye processes. Tritik and -plan/?! identify the processes of 

Africa (9j p. ̂ 5)? bh.andana. a Hindu word meaning "to tie," 

is the craft of India (6, p. 101)5 kokechi (today known as 

shibori) is the name of the work done in Japan (17, p. *+). 

Kyokechi*—This was an exceedingly exact art known only 

in Japan. It was a kind of stencil dyeing in which the 

cloth was folded and clamped between two thin boards per-

forated with a design (17, p. *+). The particulars of this 

process are not known today. 

Paste Resist Processes 

Batik.--This batik process using paste resists of 

various kinds is probably the oldest form of batik. In 

Java the paste may be made of combinations of rice and other 

flours (8, p. 8). This mixture is cooked until it becomes 

a thick cream and then it is applied with brushes, dabbing 

with the fingers, and squeezing through stiff paper tubes 

or funnels (8, p. 8). In this batik process, one side of 

the cloth receives the paste before dyes are applied to 

the resist-outlined areas in a slightly thickened form. 

Rokechi.—This is an old Japanese method of pattern 

dyeing using a paste mixture made up of rice and bran 

flours with a little powdered zinc sulfate and salt added 

(8, p. 8). It is similar to the Javanese resist process. 
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Yuzen.—This Is also a Japanese resist painting process 

which was developed in the seventeenth century. The juice 

of the coramelina flower is used to trace designs on the 

cloth (17, p. 6V). The juice designs are retraced with the 

typical Japanese rice paste mentioned in rokechi, which is 

applied with a paper funnel. Dye colors are painted in the 

outlined areas and the flower juice and resist material are 

removed in fast running water. 

Ikat.—This is the name of the traditional method of 

paste dyeing from Africa (9? p. *+5). It is similar to the 

other paste resist processes and is presently practised by 

some of the primitive tribes. 

Wax Resist Processes 

Indian resist painting.—India's famous calicoes were 

made using this type of pattern dyeing, which is a combi-

nation of block-printing and wax resist dyeing (6, p. 105). 

Usually, wax was used to protect the printed areas while 

background or field colors were being applied. However, 

in South India, block-printing was subordinate, and the 

technique of using a wax resist with brushed-on dyes was 

dominant (16, p. 121). 

The wax resist was applied with a pen-like tool called 

a kalamdar or kalam (16, p. 121). This tool was a small 

stick of bamboo, fitted with either metal points or a bunch 

of soft wires forming a hard brush. After the melted wax 



was applied to mordented and stretched cloth, liquid dyes 

were brushed on the areas to be colored. 

Hokechi>—This was developed as early as the T'ang 

Dynasty (618-906 A.D.) in China Of, p. 215) and was carried 

to Japan during the 8th century (16, p. 3). A form of wax 

resist like Javanese batik, rokechi reached its highest 

development in Japan, 

Javanese batik.—This is the national art of Java in 

which almost everyone participates in one way or another. 

Harold Porster describes it as 

A Javanese technique with Javanese designs, by 
Javanese producers for Javanese consumers, it formed 
the basis of national dress of rich and poor alike, 
and was practised by rich and poor alike, the pastime 
of aristocratic ladies and the livelihood of ragged 
workers (5, p. 33)• 

In making their traditional batiks, the Javanese 

generally used cotton cloth which was first carefully 

soaked in coconut oil. Next it was boiled in rice water 

and rinsed in clear water, giving it the rich creamy color 

so beautiful and characteristic of Javanese batiks. Then 

it was lightly starched, ironed, and stretched on upright 

frames (10, p. 10). The designs were either drawn directly 

on it with charcoal or transferred to it by rubbing charcoal 

through perforated paper patterns (12, p. 53)• After the 

design was marked, the artist swiftly applied the wax con-

sisting of mixtures of beeswax, rosin, tallow, and used wax. 
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The wax was printed, stamped, and drawn on the cloth 

(?, p. 33)- The printed work was done by the use of pieces 

of leather cut in the shape of the pattern, dipped in wax 

and pressed against the cloth. The stamped designs were 

done with a t.1an or tool made by bending and soldering thin 

copper strips into the shapes of the pattern. Then these 

copper shapes were sawed apart to make a matching pair of 

tjaps to identically wax both sides of the cloth. Usually 

a master coppersmith worked several weeks on one-set of 

tjaps. Hand drawing was done by using a t;.1 anting tool. 

It is a small pipe-shaped copper tool with a wooden handle 

(10, p. 11). The wax was poured from a spout, or spouts, 

attached to the lower front part of the bowl. The spouts 

varied in size according to the width of line desired. Of 

the three techniques, the tjanting method, with its subtle 

changes and variety, was considered to be the most beautiful 

by the discriminating Javanese (13, p. 20), and he would 

pay a higher price for tjanted batiks. 

After the wax was allowed to dry for a number of hours 

or sometimes days, the batik was dyed 'unfolded in large 

flat wooden troughs with care taken to prevent the cracking 

of the wax. Crackle«, as this cracking of the wax was 

called, produced thin spiderweb patterns on the cloth which 

were undesirable to the Javanese and avoided as much as 

possible. The darkest colors were dyed first, proceeding 

to the lighter ones. With each successive color the waxed 
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areas to remain covered were repaired and additional design 

areas were waxed. The vegetable dyes, native to the jungles 

of the Javanese islands, produced rich, fast colors when 

the cloth was dipped in the dye several times. Between 

dippings the cloth was carefully hung in the air until the 

dye oxidized to just the right color and fastness on the 

fibers. When the dyeing was complete, the wax was removed 

first by scraping a portion of it off with a sharp flexible 

blade and then by repeatedly boiling the cloth until almost 

all of it was removed. Finally, the cloth was ironed, 

making it ready for market or to be worn. 

Modern batik.—This is different from the traditional 

batik in a number of time-saving ways. The cloth is first 

washed to remove manufacturer's sizing (10, p. 86), but no 

attempt is made to achieve the creamy color produced by the 

coconut oil. The fabric is then starched lightly, ironed 

and stretched on a frame (7, p. 5*+), or on a table. When 

the cloth is stretched on a table, a stick or ruler, placed 

between the cloth and the table, may be tilted on edge to 

hold the freshly waxed areas up until they harden (11, p.90)< 

. Designs may be drawn on the cloth with a pencil, traced 

on it with a dressmaker's carbon, or applied with charcoal 

or chalk through perforated paper patterns. Then the wax 

is generally applied with brushes (15, p» 99 )• & 25-watt 

light bulb in a small pot or an electrically-heated glue 
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pot (15, p* 99) will keep the wax at the right temperature 

and allow the pot to "be easily moved to the place where the 

artist is working. A mixture of paraffin, beeswax or rosin 

is used to give the desired crackle, which is very popular 

with western artists. Sometimes children's colored wax 

crayons are used to resist dyes and are then ironed into . 

the cloth to retain the crayon colors as well as the dye 

colors. 

Special synthetic, easy-to-use "batik dyes or water-

proof drawing inks (7, p. 51) purchased from art stores or 

chemical supply houses are used instead of the traditional 

vegetable dyes. Even the hot dyes purchased from local 

stores are used cold to produce tints. The light colors 

are usually applied first? followed, by the dark ones. 

Since wax, especially paraffin, is inexpensive, little 

attempt is made to keep it for future batik work. It is 

removed from the cloth by melting it with an iron into 

absorbent paper towels, boiling it out in soapy water, or 

dissolving it with white gasoline, kerosine or benzine. 

Objectives 

The primary objective of this study was to improve the 

art of pattern dyeing by finding better resist materials. 

The new substances were first compared with traditional 

batik waxes in resist effectiveness, application to and 

removal from the cloth, melt temperature, safety, and 



13 

availability and cost. Secondly, the new substances were 

observed for good design characteristics comparable to the 

crackle produced by natural waxes. 

Application.—Controlling the temperature and flow of 

the natural waxes when they are applied to the cloth is one 

of the main problems in making batiks. If the wax is too 

hot during its application, it will wick and run; if it is 

too cold, it will peel and flake off in the dyebath. Wax 

cools so quickly on the brush that the beginning of a stroke 

may wick and the last may flake off. Success in applying 

the wax with a brush may be achieved by painstaking practice 

in coordinating the length of the brush stroke with the wax 

cooling time and by the use of a thermostatically controlled 

wax pot kept no farther than six inches away from the work. 

T3anting tools keep wax at the right temperature much longer 

than brushes, but pouring or dotting perfect thin lines 

requires some understanding of application temperatures. 

Another thing that makes wax batik work difficult is 

that in order to obtain an effective resist the wax usually 

must be applied to both sides of the cloth. This calls for 

great skill in matching the design and doubles the time 

required for applying the wax. 

One of the most important objectives of the study, 

therefore, was to find a liquid or paste which, either could 

be applied at room temperature or would be less difficult 
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to control than the flowing hot wax, and to find a resist 

which would be effective when it was applied to only one 

side of the cloth. 

Removal.—Removing the wax by ironing, dissolving or 

boiling, explained earlier in this chapter, is difficult 

regardless of the method employed. In order to overcome 

these difficulties, another objective was to find a new 

substance which might either be left in the cloth as part 

of the final product 01- be removed by simple peeling, 

washing, or flaking. 

Melt temperature.—The low melt temperature of the 

toughest natural waxes does not permit them to be used in 

hot dyebaths. A. new resist material which could be used in 

both hot and cold dyes would allow the artist—craftsman more 

freedom to work with additional fabrics chosen from a wide 

range of new fibers,and with newly created chemical dyes. 

Safety.—Batik waxos are highly flammable, and if 

they are mishandled, they can be very dangerous. They must 

never be melted directly over an open flame and must not 

come in contact with the skin while they are hot. Waxes 

must be cautiously melted in containers not. easily over-

turned over a thermostatically controlled electric hot 

plate or heating apparatus made especially for batik work, 

or in a pan of water over direct heat. 
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Other dangers were encountered with some of the tested 

substances in which volatile solvents were used. Many of 

the solvents are flammable, irritate skin upon prolonged 

contact and produce toxic vapors# Suitable precautions for 

these dangers are to provide for good ventilation, to work 

away from heat, and to protect the skin. 

During the tests of this study, safety precautions 

were carefully observed when there was danger of mishap. 

However, an ideal resist substance would present as few 

dangers to the well-being of the artist-craftsman as 

possible. 

Availability and cost.—Paraffin may be purchased in 

most supermarkets and is very inexpensive. Wax and rosin 

are usually purchased from special art supply stores and 

are several times more expensive than paraffin. 

Some of the new substances tested were common house-

hold products,or materials which were purchased at local 

hardware and paint stores. The remainder of the tested 

products were samples supplied by large companies who 

manufacture industrial products. The availability and cost 

of each of these materials depended on the size of the 

purchase and the manufacturer's willingness to sell in small 

quantities or to supply samples. 

In a single product the achievement of any or all of 

these objectives without any big disadvantages could make 
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pattern dyeing easier and less time-consuming. It could 

offer new horizons in designs and materials for the artist-

craftsman and enhance the art of pattern dyeing. 



CHAPTER BIBLIOGRAPHY 

1. Birrell, Verla, The Textile Arts, New York, Harper and 
brothers, 1959* 

2. Digerens, Louis, The Chemical Technology of Dye in/? And 
Printing., New York, Reinhold Publishing Corporation, 

3. Dyeing; And Printing With Procion Dye stuffs, Providence. 
Rhode Island, Imperial Chemical Industries (Organics) 
incorporated, 195>6. 

U'. Feddersen, Martin, Chinese Decorative Art, London, 
Faber and Faber, 19£u 

5. Forster, Harold, The Flowering Lotus, London, Longmans, 
Green and Company Limited, ~19̂ 3* 

6. Glacier, Richard, Historic Textile Fabrics, London, 
B> T. Batsford Limited, 1923. 

7. Kafka, Francis J., The Hand Decoration of Fabrics, 
Bloomington, Illinois, KcKnight and XcKnight Pub-
lishing Company, 1959* 

8. KreVitsky, Nil;:, Batik Art and Craft, New York, Reinhold 
Publishing Company," 

9. Leupinger, Elsy, Africa: The Art of The Negro People, 
London, Kethuen, Holle and Company, 1,960. 

10. Lewis, Gertrude Clayton, First Lessons in Batik, k 
Handbook, in Batik, Tle-DyelnfF and All Pattern Dyeing, 
CJaicago and "New York, The Prang Company, 1921. 

11. Lauterburg, Lotti, Fabric Printing, New York, Reinhold 
Publishing Corporation, 1959 • 

12. Mijfer, Pieter, Batiks, and How To Make Them. New York, 
Dpdd, Mead and Company, 1919-

13. Moilliet, J. L., Uaternroofing and Water-renellency. 
New York, Elsevier Publishing Company, 1963. 

lV. Ponder,' H. W., Java Pageant, London, Seeley Service and 
Company Limited. 

! 17 



18 

15. Russ, Stephen. T'abric Printing by Hand, London, Watson-
Guptill, 1955^ 

16. Rust am, J. Mehta, The Handicrafts and. Industrial Arts 
of India. Borabay-l7 India, D. B. Taraporevalla Sons 
and Company Private, Limited, i960. 

17. Yananobe, Torioyuki, Arts and Crafts of Japan: Textiles., 
translated by Lynn Katoh, Butland, Vermont and Tokyo, 
Japan, Charles E. Tuttie Company, 1957* 



CHAPTER II 

RESIST MATERIALS 

The resist materials selected for this study were 

chosen "because they appeared to be safe for textile fibers, 

were either water-repellent or waterproof, and could be 

handled by the artist-craftsman. First, they are materials 

which can be made into a liquid, ;jelly, or paste with 

solvents or heat and can be dried or hardened on the cloth. 

Secondly, most of them can either be removed by methods 

not damaging to the fibers or become a permanent finish 

which would not destroy the beauty of the cloth. 

Materials from several classifications were chosen. 

The purpose for the variety of choices was to make a more 

comprehensive study and to evaluate each individual material 

and each classification of materials for dye resisting 

properties. The classifications and substances under each 

are as follows: 

Water-reroellents 

Substance A - Arainoplast and paraffin 
Substance B - Organic and metal organic compound 
Substance C - Silicone 

Soap 

Substance D - Silk screen transparent printing 
base 

19 
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Synthetic -polymer anri cor>olyner waxe; 

Substance E ~ Polyethylene 
Substance F - Vinyl resin 
Substance G - Vinyl floor wax 

Lacouers 

Substance H - Banana bronzing lacquer 
Substance I - Pigmentsa lacquer (brown) 
Substance J - Metal powder in lacquer base 
Substance li - Butyrate dope 
Substance L - Fingernail polish 

Rubber base cements 

Substance h - Paper cement 
Substance N - Fabric cement 

Natural waxes 

Substance 0 - Beeswax in turpentine 
Substance P - Beeswax in carbon tetrachloride 
Substance Q - Paste floor wax 

Farth materials 

Substance R - Bentonite 
Substance S - Kaolin (china clay) 

Foodstuff derivatives 

Substance T - Gelatin 
Substance U - Gelatin, vinegar and water 
Substance V - Wheat flour 
Substance W - Laundry starch 

Combined materials 

Substance a - Silicone and bentonite 
Substance Y - Bentonite in nydrogenated vegetable 

fat 
Substance Z - Silk screen transparent printing 

base and vinyl resin in turpentine 
Substance AA - Silk screen transparent printing 

base and. vinyl resin in mineral 
spirits 
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¥ater-repe llents 

The water-repellents were considered mechanical dye 

resists in this study# They are chemicals, "but they react 

with the fibers and not with the dyes. Those reactions 

which are durable water-repellents for textiles are placed 

in eight different categories by J. L. Koilliet in his book 

Waterproofing: and ¥ater~rer>ellency (6, p. 6H-). Of these 

categories two are represented by the materials in this 

study plus silicone, a polymeric material with water-

repellent properties. 

Substance A, 

Classified as a resin-forming product, this material is 

described as "a waxy product on the basis of an aminoplast 

and paraffin" (6, p. 203). The aminoplasts are a large 

group of thermosetting resins used in molding, adhesives, 

laminating, textile finishes, protective coatings and paper 

manufacture (7, p. 67). In textile finishing, reactions 

between urea.and formaldehyde form the resins which produce 

wrinkle resistance. 

Samples of Substance A were furnished by the manu-

facturer, who states that it may be used as a textile finish 

which provides durable water-repelierxcy, improved spot 

resistance, freedom from odors and excellent bath stability 

(*•{-)• Used as a resist material in the tests for this study, 

Substance A was intended to be left in the cloth for a 
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permanent finish. However, some dry-cleaning solvents 

affect the water-repe Hence, and the resist can be removed 

when it is necessary to obtain over-dyeing for design 

purposes. 

This substance was not soluble in water by itself. It 

was first melted, mixed with a special catalyst, and then 

mixed with water to make a milky emulsion which remained 

useable for about two weeks (5*). 

Substance B 

Classified as a metal complex, this material is de-

scribed as a "polymerized solution of organic and metal 

organic compound containing no paraffin, wax, oil varnishes, 

or silicate of soda" (3). It is recommended for use on a 

variety of materials such as concrete, masonry, brick, 

stucco, stone, wood, canvas, leather, fabric, rope, and 

ceramic tile (3). 

This product may be purchased at paint stores by pint, 

quart, half-gallon, and gallon quantities and is inexpensive 

when used in the small amounts required by the artist-

craftsman. It is a clear liquid and may be applied to the 

fabric directly from the can or bottle. It is also to be 

left permanently in the fabric. 

Substance C 

This is silicone mixed in. xylene to form a clear liquid 

applied directly to the cloth from the bottle. There are 
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two different types of silicone* used in textile finishing, 

a reactive and a non-reactive polymer. The one tested was 

not a textile finishing product, and it was not possiDle to 

determine its exact composition. Silicones may "be mixed 

with toluene as well as xylene or with water to form an 

emulsion (6, p. 139). However, they are more water-repellent 

than the water emulsions (6, p. 51'*). 

Soap 

Soaps are cleaning agents usually made up of salts of 

one of the fatty acids. Those used in regular household 

cleaning are water-soluble, but there is a group of soaps 

which are waterproof. The studied material was chosen from 

the waterproof soaps. 

Substance D 

This material is a transparent jelly-like preparation 

made of aluminum stearate or aluminum palmitate soaps or 

another similar material (2,p. 55). These soaps are often 

used in conjunction with wax as a popular waterproofer 

(3, P. 386) or in a wide range of surface finishing com-

pounds as dryers (3? P« 352). It is also used in silk 

screen printing inks to make them transparent and to improve 

their viscosity and drying properties (2, p. 55). 

The specific material tested is marketed as a silk 

screen printing transparent base which may be thinned and 

dissolved with mineral spirits. It is a thick, creamy, 
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"beige paste containing petroleum distillates and lead. It 

was purchased from an art supply store and brushed on the 

cloth just as it came from the can. 

Synthetic Polymer, and Copolymer Waxes 

The word polymer means many of a unit (9, p. J+)5 and 

its structure is described as a structural unit having two 

or more single units called monomers connected in a variety 

of ways (9? p. 5). The number of monomers and the ways in 

which they are arranged will determine differences within 

basic structures. 

The copolymers are polymers having two different mo-

nomers incorporated into the same polymer chain (9? p« 197). 

They are extremely important in industry because the pro-

perties of the copolymers cannot be obtained by either of 

the monomers making up the copolymer (9, p» 197)* 

The term wax was first applied to the natural material 

taken from the honeycomb of the bee (11, p. 1). Although 

there are many waxlike substances in plants, animals, and 

minerals,made up of a number of chemical compositions, they 

all have common qualities of being intermediate between 

fatty and resinous states (11, p. 3)» When hardened, they 

can be cut and shaped like solid materials, but they become 

liquid substances at low heats. 

The polymer and copolymer waxes are those in which 

monomers are arranged or placed in proper order to have 
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common physical characteristics or properties like the 

natural waxes (11, p. Mi-3). Every year the number and use 

of synthetic waxes has heen steadily increasing until they 

have become important products to the consumer's market. 

Substance E 

This is classified in the synthetic waxes as "long-

chain polymers of ethylene with OH or other stop length 

grouping at the end of the chain" (11, p. ^3)» It is a 

waxlike material marketed commercially in pellets, flakes 

or powder. For this study, pellet samples were furnished 

by a leading manufacturer. These pellets are hard, of 

translucent white color, tasteless, nontoxic and odorless 

(11, p. W?). They are resistant to water and chemicals, 

are slightly soluble in turpentine, naptha, xylene and 

toluene at room temperature and have a melting point between 

97 to 115 degrees C. Mixed with other waxes they are used 

for different types of "polishes, candles, carbon paper, 

crayons, electrical services, food packaging, matches, 

paper coatings, printing inks, hot melts, wire and cable 

insulation, rubber compounding, etc." (11, p. M+9) • In 

the textile finishing field they are used to soften and 

improve sewability of the cloth. They also add tensile 

strength to fibers treated with the minimum-care resins 

which reduce fiber softness and durability. 
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The pellets were melted and mixed while hot with 

turpentine, to make a paste applicable to the cloth. The 

substance which did not flake off of the cloth was easily 

rubbed off. 

Substance F 

This material is a copolymer of ethylene and vinyl 

acetate. Mixed in paraffin, with which it is highly 

compatible, a small amount of this substance makes the 

paraffin tough and flexible instead of brittle. Substance F 

can be blended with other waxes, resins, rosins, and rosin 

derivatives in heat-melts or dissolved in toluene, benzene, 

tetrahydrofuran, trichlorethylene and perchlorethylene 

(5, p. 5). Some of the main uses for these blends are 

for adhesives, as a resin base for outdoor coatings on 

sidings and roofing, in polymer bases for inks in printing 

on polyethylene, as coatings for metals during manufacturing, 

shipping and storage, as coatings on papers used for pack-

aging foodstuffs, as water-repellents for tents and awnings, 

as a flexible textile flame retardant for finishes, and as 

binders for nonwoven fabrics and nonskid rug backings 

(5, P. 7)* 

This substance was furnished by a leading manufacturer 

in clear pellets which were melted and diluted ..ith solvents 

to form a paste with good spreading consistency.. It was 

rubbed off of. the cloth after the dyebath was completed. 



27 

Supstance G 

This is a vinyl floor wax. It was purchased in the 

grocery store in liquid form and applied to the cloth as 

it came from the can. It has not "been used as a textile 

preparation "but is advertised as being a hard, durable was: 

to protect floors against dirt, spills, and scuffs. It was 

removed from the fabric with soap and hot water. 

Lacquers 

Today the term lacquer refers to any finishing 

material which dries quickly by evaporation and forms a 

protective coating from its nonvolatile constituents 

(8, p. 30). lacquers basically are finishes containing 

nitrocellulose, cellulose acetate, cellulose acetate buty-

rate, and ethyl cellulose (1, p. 96; 8, p. 32). The 

nitrocellulose is produced by action of nitric and sulphuric 

acid on the short fibers of cotton. Cellulose acetate is 

produced by treating cellulose with acetic acid and acetic 

anhydride in the presence of sulphuric acid (8, p, 32). 

Cellulose acetate butyrate is made from varying the pro-

portions of acetic and butyric acids and anhydrides (8,p.32), 

Ethyl acetate is "made by the interaction of ethyl alcohol, 

sodium acetate and sulfuric acid" (7, p. 283). 

Substance K 

This is a lacquer containing arayl acetate or banana oil 

(7, p. 68). It is commonly used by artists as a bronzing 
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lacquer or binder for gold and silver dust and is available 

at art supply stores. It was applied directly from the 

bottle to the cloth and was removed with a standard lacquer 

thinner. In small quantities it is more expensive than 

beeswax and rosin. 

Substance £ 

This is a brown pigmented commercial lacquer designed 

to refinish or repair cars originally finished in lacquers 

or enamels. It was applied to the fabric directly from the 

can and was removed with a standard lacquer thinner. It is 

sold in both small and large quantities. The test sample 

was secured at a local automotive paint supply house. 

Substance J 

This compound is a preparation sold in art supply 

stores as a sculpting material. It is made of lacquers and 

metal powders which may be modeled like clay, or built up in 

layers by brushing or spraying. After it hardens by air 

drying, it may be polished or buffed to a high luster. It 

was thinned with its own special thinning preparation before 

application to the cloth and was removed with the same 

thinner. This mixture is much more expensive than the 

traditional resisting agents. 

Substance K 

This was the lacquer made of cellulose acetate butyrate 

and was purchased in a toy shop. It is mostly used for 
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painting model airplanes. It was applied directly to the 

cloth from the bottle and was dissolved with ethyl acetate 

after the dye testing. It is more expensive than the wax 

resists. 

Substance L 

This mixture is fingernail polish made primarily of 

cellulose acetate. It was purchased in a variety store and 

would be an expensive resist material unless it could be 

purchased economically in large amounts. It was brushed on 

the cloth directly from the bottle and dissolved with ethyl 

acetate* 

Rubber Base Cements 

Rubber has been used as a method of waterproofing 

textile fabrics since the beginning of the rubber Industry. 

Raw latex was found to be unsatisfactory for a durable 

waterproof textile and was later squeezed and broken down 

by a process called mastication (6, p. 299)* The masticated 

rubber is mixed with compounded ingredients of fillers, 

pigments, rubber substitutes, antioxidents, accelerators, 

and sulphur. These mixtures are then dispersed in solvents, 

usually turpentine or naptha. 

Substance M 

This is a paper cement commonly found in all art 

supply stores. It has been previously used as a resist 

material on paper, but not on cloth. It can be brushed on 
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the cloth straight from the bottle or can in its liquid form 

and dissolved with naptha. It is not an expensive material. 

Substance N 

This is a fabric-mending material used to mend gloves, 

clothing, socks, cushions, and upholstery, to apply trims 

and bindings, to attach zippers, and to stop nylon runs 

and ravelled edges. It was applied to the test sample from 

the tube and was removed with naptha. 

Natural Waxes 

There are many natural waxes coming from a number of 

insects, animals, plants, microorganisms and earth materials. 

Since most of them have low melt temperatures and cannot be 

used in hot dyebaths, only beeswax dissolved in solvents 

and a household floor wax containing predominately natural 

waxes were investigated. 

Substance 0 

This is beeswax in turpentine. First, the beeswax, 

purchased from an art supply store, was melted and mixed 

hot with turpentine to form a paste. Once mixed, this 

paste was applied to the cloth after it cooled. It was 

removed from the cloth by ironing and then boiling in water. 

Substance P 

This is beeswax in carbon tetrachloride mixed, used, 

and removed like Substance 0. 
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Substance £ 

This is a household paste floor wax purchased from a 

supermarket. Substance Q contains a mixture of waxes in 

solvents. It was applied to the cloth from the can and 

was removed with turpentine, soap and water. 

Earth Materials 

This classification of materials consists of two types 

of clay substances. 

Substance R 

This is bentonite, which contains appreciable amounts of 

the clay mineral montmori 11 onite (7, p. 136; 12, p. 20*+). 

Montmorillonite is composed of aluminum and silicates, 

usually with some magnesium and iron. The bentonite used 

in this study was light gray. Since bentonite swells 

greatly in the liquids with which it is mixed, a small 

amount of it was stirred into water and brushed on the 

cloth. It washed away in the dyebath. 

Substance -S 

This is kaolin or china clay, a pure, high fusion clay 

which is insoluble in water and dilute acids (7, p. 637). 

It is used as fillers and coatings for paper, in rubber, 

in ceramics, as paint fillers, and as dye resists in some 

primitive processes. For use in this study it was mixed 

with water and dissolved from the cloth in the dyebath. 
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Foodstuff Derivatives 

The materials in this group are all derived from 

edible substances though they are not all foodstuffs in 

the form in which they were used. 

Substance T 

This is gelatin, a protein obtained from collagen by 

boiling skin, ligaments, tendons and bones with water 

(7, p. 529)• It is different from glue in that it is 

produced under careful,sanitary conditions and is lighter 

in color. It is slightly yellow, tasteless, swells and 

absorbs five to ten times its weight of water. It is used 

in photographic film, lithography, sizing, plastic com-

pounds, textile and paper work, food, rubber substituents, 

adhesives, cements and capsules for medicine (7, P. 529)# 

For this study, it was purchased in a supermarket at 

an economical price, was dissolved in hot water to form a 

thick paste, and was applied hot to the cloth. After 

testing, it was boiled out in soapy water. 

Substance U 

This substance was mixed with hot water and vinegar. 

The added vinegar formed a more elastic and stronger resist 

on the cloth than Substance T. However, Substance U was 

applied to the cloth hot and was removed in boiling soapy 

water like Substance T. 
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Substance V 

Wheat flour was cooked until it formed a thick,shiny 

white paste. It was removed from the cloth "by washing in 

hot soapy water. 

- Substance W 

This was common laundry starchjperfumed and blue. It 

was derived from either corn, wheat, rice, arrow-root, 

potatoe, tapioca, cassava, or some other starchy material 

(7, p. 107). It is often used for sizing and finishing 

textiles and sometimes is used for a dye resist. It was 

used the same way in which traditional dye resists are used, 

but it was tested to determine how a modern marketed product 

readily available to the artist-craftsman would work. 

It was dissolved in hot water, but allowed to cool 

before its application to the cloth. It- was removed by 

scouring with soap and water. 

Combined Materials 

' The materials in this classification are substances 

which were combined from two of the previous groups to make 

a new dye resist. 

Substance X 

Substance C, silicone, was mixed with Substance R, 

bentonite, to form a paste. The bentonite was washed off 

of the cloth and the silicone remained permanently. 
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S-qbstance Y 

Substance E, bentonite, was mixed in hydrogxnated 

vegetable fat to form a paste of easy spreading con-

sistency. The bentonite and vegetable fat both easily 

washed out of the cloth. 

Substance Z 

Substance D, the silk screen transparent printing base, 

was stirred into Substance F, vinyl resin, which was melted 

in turpentine. Substance D acted as a suspending agent for 

the vinyl resin and made a creamy beige paste ready for 

application to the cloth. This substance was removed from 

the cloth by peeling and rubbing. 

Substance M 

The only difference in this material and Substance 2 

is the melting of vinyl resin in mineral spirits instead 

of turpentine. The resin did not readily dissolve in the 

mineral spirits, and this substance was lumpy instead of 

creamy like Substance A. This substance was also more 

difficult to rub from the cloth. 

A complete discussion of the problems of application, 

dyeing, and removal of these substances and the effec-

tiveness of their dye resistency will be made in Chapter III. 
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CHAPTER III 

TESTING 

The testing procedure was conducted in a simple manner 

without special equipment so that the artist-craftsman 

could pursue resist dyeing in ordinary kitchen or studio 

situations. The dye containers were made either of glass, 

stainless steel or enamel,with stainless steel spoons used 

to stir the dye "bath. The temperature of the hot dyebath, 

heated on a regular gas cooking stove, was measured by a 

candy thermometer. 

The cotton samples were cut into squares and "boiled 

for approximately thirty minutes in a dye-leveling detergent 

recommended "by the manufacturer of the cold dyes (2). After 

"being thoroughly rinsed, the samples were ironed dry. 

The resist substances were prepared in jelly, paste, 

or liquid form suitable for application with a brush or 

squeeze bottle. They were applied liberally to each side of 

the cloth with the pattern slightly offset in order to show 

differences between blocking out one or both sides of the 

fibers. The resists were then allowed to dry. . 

A sample treated with each resist substance was dyed 

in one hot and one cold dyebath. The dyeing procedures 

followed manufacturer's recommendations for best results. 

36 
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The hot dyobaths were prepared as follows (3): 

1. Add 1 teaspoon of dye to 2;r cups of tap water. 
2. Bring dyebath to a simmer (approximately 160 

degrees Pahrenheit. 
3. Enter scoured material. 

Work material in simmering dyebath, slowly but 
^continually, for 30 minutes. 

5. Bins© material well in cold water until rinse 
water is reasonably clear. 

6. Dry. 

The cold dyebath was prepared as follows (2): 

1. Add dissolved 1 teaspoon of dyestuff to 2-|- cups of 
cold tap water. 

2. Enter the scoured material. 
3. Work the material in the dyebath, slowly but con-

tinually, for 10-15 minutes. 
h. Add 1 tablespoon of common salt, gradually over a 

15 minute period; continue mild agitation for an 
additional 20 minutes. 

5. Add -y- teaspoon of sodium carbonate (anhydrous). 
6. Dye for an additional 60 minutes. 
7. Rinse well in cold or warm water, until rinse water 

is reasonably clear. 
8. "Soap" for 15 minutes at 175 degrees Fahrenheit in 

cups of water containing teaspoon of the 
specified dye leveling detergent. 

9. Rinse well and dry. 

After dyeing was completed and the samples were allowed 

to dry, those resist materials which were not to form a 

permanent finish were removed from the cloth using the 

solvents or special techniques discussed on each substance 

in Chapter II. Then the samples were washed to cleanse them 

of all solvents and resist residue and were ironed dry. 

Results 

In evaluating the testing results, the main objectives 

stated in Chapter I on pages 12 through 15 were considered. 

The application, resistance, removal, and safety of the 
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substances were examined and are evaluated in the following 

discussions and in Tables I through V. 

Application 

The factors important to the application of the resist 

substances on the cloth samples are consistency, tem-

perature, quantity, and drying time. An analysis of these 

factors for each tested substance is shown in Table I. 

Consistency.—In the tests the most desirable consist-

encies for the application of the substances were jellies, 

heavy liquids, or thin pastes. The thin liquids, while 

easy to apply to the cloth, wicked on the fibers making 

design control almost impossible. On the other hand, the 

heavy pastes were difficult to spread and did not readily 

âdhere to the fibers, but they were useable as resists. 

Under the column labeled control in Table I all of the 

substances rated as excellent, good, and fair can be satis-

factorily used in controlled patterns. Those which were 

listed as poor wicked too badly on the fibers to be used 

as a pattern dyeing resist media. 

m -
J "emperature.—All of the materials except Substances 

T and U, gelatins, were applied to the cloth at room tem-

perature. This factor made the tested substances much 

easier to work with than the traditional waxes which had to 

be heated to a certain teraperature before they could be 

properly applied. 
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TABLE I 

ANALYSIS OF RESIST APPLICATION 

Means of 
Substance Consistency Application Control 

Water-repellents 
k Medium paste Brush Good 
B Watery liquid Brush Poor 
C Watery licmid Soueeze bottle Poor 

Soap 
D Medium jelly Brush Excellent 

Synthetic Polymer 
& Copolymer Waxes 

E Medium jelly Brush Excellent 
F Medium jelly Brush Excellent 
G Medium liquid Brush Poor 

Lacquers 
H Thin liquid Brush Poor 
I Medium liquid ! Brus h Poor 
J Heavy paste j j Brush Fair 
X Thin liquid 1 | Brush Poor 
L 1 Thin liauid 1 ! Brush Fair 

Rubber Cements 
M Thin paste Brush Excellent 
N Medium paste Squeeze tube Good 

Natural Waxes 
0 Thin paste Brush Fair 
P Thin paste Brush Fair 
Q • 1 Heavy paste Brush Fair 

Earth Materials • • 

R Medium paste Brush Fair 
S Medium paste Brush i Fair 

Foodstuff 
Derivatives 

T Medium jelly Brush Fair 
U Medium jelly Brush Fair 
V Medium paste Brush Good 
W Medium paste Brush Fair 

Combined 
Materials 

X Medium paste Brush Poor 
Y Medium paste Brush Poor 
2 Thin jelly Brush Excellent 
AA Thin .iellv Brush Excellent 



TABLE I—Continued 

•*f0 

Approximate 
Temperature 

. | 4*WU4.J.V3U 
Drying 1 one 

Tin® j Side 
Both 

Sides 

Room 
Room 
Room 

1 
1 hour 
1 hour 
1 hour 

j 
X 
X 

X 

Room 30 rnin.-l h r . X 
"1 """" ' 

1 1 
Room 30 min . - l h r . j 
Room 15-20 Tuin. 
Room 1 15-20 min. 1 ! x 

X 
X 

Room 
Room 
Room 
Room 
Room 

20-30 min. j 
20-30 min. i 
20-30 min. 
20-30 min. 

' 10-15 rain* 1 

X 
X 
X 
X 
X 

Room 
Room 

• | 
15-20 min. i 
30 min.-1 h r . ! 

X 
X 

Room 
Room 
Room 

15-20 min. | 
15-20 min. \ 
15-20 min. 1 

X 
X 
X 

Room 
Room > 

i 
10-15 min. ! ! 
10-15 min. 1 

X 
X 

Hot i 
Hot ; 
Hot or Room 
Hot or Room 

i " ' | " 
1 1 

15-20 min. | 
15-20 min. I 
15-20 min. 
15-20 min. 1 

X 
X * 

1 X 

Room 
Room 
Room 
Room 

1 hour 
None 
30 min . - l h r . 
30 min . - l h r . 

x 
X 

1 X 
i 1 X 
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Drying time.—The time between application of the 

substance and submerging it in the dyebath was considered 

the drying time. Since one objective of this study was to 

shorten the time involved in making batiks, the substances 

with a short drying time or a substance like Substance Y, 

bentonite and Vegetable oil, which did not dry at all would 

be much more practical for the artist-craftsman to use than 

those with a drying time of several days. 

It was recommended by the manufacturers of Substances 

A, B, C, and X that their products should dry for three or 

four days before they were effective water-repellents. 

When they were tested after that period of time, no dye 

resistance was shown. However, for further investigation, 

another set of samples was made of those substances with a 

drying time of only one hour. Substance A, thermosetting 

resin, offered some resistance as discussed on page V3> 

and Substance C, silicone, and Substance X, silicone and 

bentonite, produced a change of dye color on the resisted 

areas which is discussed on page *+3. Substance B, an 

organic and metal organic compound, still did not form any 

kind of resist. 

Quantity.—The thickness of application and whether 

the resist was applied to one or both sides of the cloth 

were also factors to be considered. All of the materials 

except the watery liquids had to be applied thickly to both 
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sides to achieve an effective white resist* The liquids 

were readily absorbed by the fibers and were applied to 

only one side of the cloth, but as stated on page 37, they 

could not be used in a controlled design. Therefore, the 

objective of applying a suitable substance to only one side 

of the cloth for a white resist was not achieved. 

Pes3 stance 

In evaluating the resistance of the tested substances 

two objectives were sought. The first was to find a sub-

stance which would resist both the hot and cold dyes used 

in testing. The second objective was to find an effective 

resist substance which, with good dyes, could be used to 

produce beautifully designed batiks. 

Table II shows how effective the substances were as 

resists when they were applied to one or both sides of the 

cloth and subjected to hot and cold dyebaths. 

Hot and cold dye resists.—Eight substances resisted 

both dyes to the degree that they might be considered 

acceptable resist materials. These are: 

Soap 
Substance D 

Lacquers 
Substance J 
Substance L 

Rubber Cements 
Substance M 
Substance N 



TABLE II 

ANALYSIS OF RESISTANCE IN EOT AND COLD DYES 

*6 

Substances 
Hot Dye Cold Dye 

Substances Side of Cloth Side of Cloth 
Substances 

One - Both 1 One Both 

Water-repellents 
A 
B 
C 

Fair 
IT one 
Reverse 

Good 
None 
None 

None 
None 
Reverse 

None 
None 
None 

S oap | 
D 1 Fair Good Poor Excellent 

Synthetic Polymer 
& Copolymer Waxes 

E } None 
F 1 None 
G ! Hone 

None 
None 
None 

None 
Poor 
None 

None 
Good 
None 

Lacquers j 
H Hone i 
I Fair 
J { Excellent 
K Poor 
L I Good 

Poor 
Fair 
Excellent 
Fair 
Good 

Poor 
Fair 
Excellent 
Fair 
Good 

Fair 
Fair 
Excellent 
Good 
Excellent. 

Rubber Cements I 
M ! 
51 ! 

! Poor 
Fair 

Fair 
Excellent 

Poor 
Fair 

Excellent 
Excellent 

Natural Waxes 
0 
P 
0 

None 
None 
Hone 

Poor 
Poor 
Good 

None 
None 
None 

Excellent 
Poor 
• Excellent 

Earth Materials 
R 
S 

j 
None 
None 

Poor 
Poor 

None 
None 

None 
Poor 

Foodstuff 
Derivatives 

T 
U 
V i 
w ! 

None 
None 
Reverse 
None 

None 
None 
Fair 
None 

1 
Reverse 
Reverse 
Reverse 
Reverse 

• 

Excellent 
Good 
Fair 
Fair 

Combined 
Materials ! 

X 
Y 
Z 
AA 

Fair 
None 
Poor 
Poor 

Excellent 
None 
Fair 
Poor 

Fair 
None 
Poor 
None 

Excellent 
None 
Fair 
Good 



Natural Wax 
Substance Q 

Foodstuff Derivative 
Substance V 

Combined Material 

Substance X 

The most effective of the eight substances and the one which 

produced an excellent white resist applied to both sides 

of the cloth and an interesting light resist on one side in 

both dyes was Substance «T, made of lacquers and metal powder, 

The other substances which offered acceptable resistance in 

all four areas were Substance D, an aluminum stearate or 

aluminum palmitate soap with petroleum distillates, wax, 

and lead. Substance IT, a fabric mending material, and Sub-

stance X, bentonite and silicone. The remaining materials 

listed above resisted both dyes only when the substances 

were applied to both sides of the cloth. Substance C, 

silicone, and Substance X, bentonite and silicone, listed 

as reverse on Table II, accepted more dye in both the hot 

and cold dyebaths where the silicone wicked on the fibers. 

With Substance X a darker colored pattern was produced 

between the white resist formed by bentonite and the ground. 

With Substance G the pattern was darker than the ground, 

and there was a slight hue change. 

Hot dye resist.—Substance A, a thermosetting resin, 

was the only material which resisted the hot dye but did 

not resist the cold one. 
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Cold dye resists.—In cold dye "baths, Substance T, a 

gelatin, Substance U, gelatin and vinegar, and Substance V, 

wheat flour, produced a darker, more intense dye color 

along the edges of the design and when the resist was 

applied to one side of the cloth. They produced a complete 

white resist in areas where both sides of the cloth were 

resisted# 

Table III shows the results of an evaluation of the 

visual esthetics of the finished pattern dyed sample. The 

value and intensity of dye colors as affected by the resist 

substance and the visual texture of the design were con-

sidered in relation to the hot and cold dyebaths. 

Color.—In rating the color value the resist substances 

listed as excellent were those producing the greatest number 

of value changes. These occurred when the resist was 

applied to one or both sides of the cloth or varied in 

thickness. In the substances rated as poor very few value 

changes were produced with the variation of the resist 

material. 

In some cases the color intensity was dulled by solvents 

used in mixing or removing resist substances. When this 

occurred, the loss of intensity ruined the beauty of the 

sample and proved the resist substance unsuitable for pattern 

dyeing. The resists rated excellent were those with un-

affected intensity. Those rated poor were the samples with 
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TABLE III 

ANALYSIS OF EES1ST DESIGN QUALITIES 

Cold Dye "bath 

Substances C olor 
Value I Intensity 

Water-repellents ] 
A | Poor 
B | None 
C 1 Poor 

Excellent 
Excellent 
Excellent 

Texture 

None 
None 
None 

Soap 
D Fair 

Synthetic Polymerj 
& Copolymer Waxes» 

E 
F 

Excellent Crackle 

G 
Lacquers 

K 
1 
J 
K 

None 
Fair 
None 

Fair 
Fa ir 
Fair 

None 
None 
None 

Excellent ? 
Poor ! 
Excellent | 
Excellent I 

Excellent 
Poor 
Excellent 
Poor 

Ripple 
Eipple 
Crackle 
Hippie 

Jj 
PfaFber Cements 

M 
N 

! r jvxe , I 
1 Ti . | 
! Fair i 
1 Good 1 

i ii i i%, w < ;J , t JL K31 i t* | 
r-~"~ —s 
i Good I 
! Fair ! 

Brush stroke 
Brush stroke 

Natural Waxes 
0 
P 
0 

* ? 

1 Poor | 
1 Poor ] 
i, Excellent ! 

! ! 

Excellent I 
! Poor I 
' Excellent 1 

None 
None 
Crackle 

Earth Materials 
R 
S 

I \ 
1 None ! 
! None ! 

| Excellent \ 
! Excellent I 

None 
None 

Foodstuff 
Derivatives 

T 
U 
V 

Excellent 
Excellent 
Good 
Poor 

Excellent 
Excellent 
Excellent 
Excellent 

Bubble 
Bubble 
Brush stroke 
None 

Combined 
Materials 

X 
I 
Z 
AA 

Good 
None 
Fair 
Fair 

Good 
Good 
Good 
Good 

Scratches 
None 
Brush stroke 
Bubble 
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Hot Dyebath 

Value. 

Color 

Intensity 
Texture 

Fair 'air None 

Poor Poor l Bubble 

Excellent Excellent Crackle 

None 
Poor ) 

. None ! 

Good 
j Poor 
I Good 

j' 1 1-11 * "" 

None 
None 
None 

Poor 
Poor ; 
Excellent •. j 
Poor j 
Fair 1 

Fair 
Poor 

\ Fair 
| Poor 
! Fair 

Ripple 
Ripple 
Crackle 
None 
None 

I ~ 
Excellent j Excellent 
Fair I Excellent 

Brush stroke 
None 

- - i " " " ' ' ' » - ---- - - - ... 
• 1 

Poor j Excellent $ None 
Poor I Poor [ None 
Good I Excellent i Crackle 

" " " " " " " ' - • 1 

Poor | Fair j "'Tone 
Poor i Excellent 1 None 

| I 
I • 

Poor 1 Good None 
Poor | Good | None 
Excellent j Good Rough 
None « Excellent ! None 

" . 1 i 
S ! 

Poor j Poor 
None | Excellent 
Excellent i Excellent 
Poor 1 Poor i 

Brush stroke 
None 
Brush stroke 
Brush stroke 



^8 

unsatisfactory color intensity. The fair and good ratings 

are acceptable. 

Texture*—The visual textures achieved on the test 

samples are described as crackle, ripple, brush stroke, 

bubble, rough, and scratches in Table III. The terra 

crackle refers to cracking of the resist material to achieve 

cobweb patterns very similar to the traditional batik 

crackle. Rip-pie refers to the flowing changes of light 

and dark color values, creating wavy patterns. These 

pattern effects were achieved by the different thicknesses 

of resist materials on the cloth. The texture formed by 

brushes used in the application of substances with heavy 

liquid or paste consistencies is called brush strokes. The 

term bubble refers to a texture made by stirring air into 

the resist substance. The bursting of the air bubbles 

during drying left the fibers beneath them exposed to the 

dyes, and produced small dots of color in the white resisted 

areas. As Substance V, wheat flour, dried on the cloth, 

it shrank and migrated leaving a gnarled texture, which is 

referred to as rough. Substance X, bentonite and silicone, 

was accidentally marked with the spoon used to stir the 

dyebath. These marks are referred to as scratches. Samples 

of each of these may be seen in Appendix A on pages 66 

through 80. 
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Re si oval 

The substances which were left permanently in the 

cloth and the types of resist removal, dissolving, peeling, 

flaking, and washing, used on those to "be removed are 

indicated in Table IV. 

Ho removal.—Since one of the objectives of this study 

was to make pattern dyeing easier and less time-consuming, 

the resist substances which were not to be removed, but 

were left in the cloth as permanent finishes, could be 

ideal. Three substances, A, B, and C, all water-repellents, 

were left in the cloth. They did not damage the fibers or 

give the cloth an undesirable hand5 but they eliminated 

resist removal and reduced the time in making the test 

samples. 

Solvent dissolving.—The necessity for solvents made 

solvent dissolving the least desirable method of removing 

the resist substances from the cloth. Most solvents are 

flammable, endangering both life and property with fire, 

and their fumes can be a health hazard to the artist-

craftsman as discussed under the heading Safety., be ginning 

on page 53. In some cases the intensity of the dye colors 

was affected, as discussed on page M+. However, solvents 

are often used today by artist-craftsmen to dissolve 

traditional waxes and can be considered acceptable for 

removing resists. 
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TABLE IV 

ANALYSIS OF RESIST REMOVAL 

Substances No 
Removal 

Removal by 
Substances No 

Removal Solvent 
Dissolving 

Peeling Flaking Washing 

Water-repellents 
A 
B 
C 

X 
X 
X 1 

Soar> 
D Easy 

Synthetic Polymer 
& Copolymer Waxes 

E i 

! 
Easy 

Easy 

Easy 
Lacquers 

H 
I 
J 
K 
L 

Easy 
Easy 
Hard 
Easy 
Easy 

Rubber Cements 
M 
N 

Hard 
Hard 

Natural Waxes 
0 
P 
Q 

Hard 
Hard 
Hard 

Earth Materials R 
S i 

Easy 
Easy 

Foodstuff ! 
Derivatives 

T 
U 
V 
w 

1 
Hard 
Hard 
Easy 
Easy 

Combined 
Materials 

X 
Y 
Z 
kk 

X 

{ Easy 
j Easy 

Easy 
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Substance J, lacquer and metal powder, Substance M, 

rubber cement, and Substance IT, fabric mending material, 

were harder to dissolve than the other resists removed with 

solvents. Substance J was hard and brittle when it dried 

on the cloth, and when it was removed, it became a grainy-

mass, shifting and adhering again to the fibers. Several 

solvent applications were required to completely cleanse 

the test sample. Substances M and H became thick gelatin-

like masses after they had been soaked several hours in 

their solvent and had to be scraped and rubbed from the 

fibers. Substance N was soaked and scraped a second time 

to finally remove all of it. The other substances referred 

to as being easy to remove in Table IV dissolved and washed 

out in their solvents. They were much easier to handle 

than the previously mentioned substances and traditional 

waxes. 

Peeling.—Only two substances, Z and M , peeled from 

the cloth. Substance A A. was less elastic and strong than 

Substance Z, and did not peel in large pieces, making it 

the more difficult of the two to remove. Although their 

removal from the test sample was not a big problem, a large 

detailed batik would demand painstaking time to peel all of 

the resist away. 

Flaking.—This would be the most desirable way to 

remove the resist other than rinsing the substance away in 
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the final steps of the dyebath. In order to flake Sub-

stances D and S from the sample, the cloth was allowed to 

dry after the dyebath and was then rubbed between the hands. 

After the resist was loosened, the sample was washed to 

remove all of the flakes and finish the cloth. 

Washing•--While all of the samples were washed in soap 

and water, in some cases this was the only method of 

removal. Substances B, bentonite, S, China clay, and Y, 

bentonite and vegetable oil, all dissolved in the dyebath 

before dyeing was completed. This prevented them from 

being effective resist materials. Substances V and W, both 

foodstuff derivatives, were easily washed from the cloth 

with soap and water after completing the dyebath. The 

test samples containing those substances listed as hard to 

remove had to be boiled in soapy water for several minutes 

before the cloth was clean. 

Safety 

Water or volatile solvents were used to mix the 

substances to the proper consistency for application and 

to remove them after completion of the dyebath. The 

substances mixed and removed with water were safe and 

required no special handling. Kowever, the volatile 

solvents used to mix or remove some substances were very 

dangerous and necessitated special safety precautions. 
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The solvents in the low-boiling class such as acetone, 

alcohol, ethyl acetate, "benzene and toluene are highly 

inflammable (1, p» 51)• The risk of explosion is greatly 

increased by gradually heating the low-boiling solvents 

and allowing the air above the liquid to become pregres-

sively rich in inflammable vapors. An increase in 

temperatures and in vapors increases the possibilities of 

an explosion. Good ventilation eliminates this concen-

tration of vapors and provides greater safety in handling 

the solvents. 

Another danger in using solvents is their toxic effects 

on the people working with them. Toxicity may be caused 

through the skin or the lungs. Solvents may irritate the 

skin by removing superficial layers of fat and keratin, 

which may lead to skin diseases or allergic reactions 

(1, p. 59)- They may cause toxic action by being absorbed 

through the skin. It is best to allow the solvents to come 

in contact with the skin as little as possible. 

Toxicity caused by inhaling vapors, particularly the 

vapors of the low-boiling solvents which evaporate rapidly, 

can cause either acute or chronic effects. "Acute poisoning 

is usually the result of relatively short exposures to high 

concentrations5 chronic poisoning, while it can be caused 

by similar conditions, is more usually the result of pro-

longed exposure to relatively low concentrations" (1, p.58). 

Acute poisoning causes more dramatic effects than chronic 
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.poisoning. However, the artist-craftsman would probably 

be more apt to receive chronic poisoning, which slowly but 

lastingly deteriorates body health. 

In this study benseno, toluene, xylene, naptha, 

mineral spirits, turpentine, ethyl acetate, acetone, 

and carbon tetrachloride were used. On Table V the 

toxicity which can be caused by those solvents is shown 

(1, pp. 60-68). 

The tested substances requiring special safety pre-

cautions and their solvents are shown on Table VI, which 

includes an analysis of the uses of solvents in mixing or 

removing the substances. 

Mixture.—A number of the substances were purchased 

in mixtures suitable to be applied to the cloth. These 

mixtures are referred to as premixes in Table VI. It was 

not always possible to determine the solvents which were 

used in the premixed substances. When the exact solvent 

was known, it was indicated. 

Some of the substances mixed for the tests were pre-

pared hot and others were prepared cold. The materials 

mixed with heat, Substances E, 0, P, Z, and AA, were melted 

in their solvents in containers over a pan of boiling water 

to separate the flame and vapors as much as possible. A 

ceiling fan vent in a well-ventilated room was used to 

remove the vapors. No accidents occured during testing 

procedures. 
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TABLE V 

TOXICITY OF SOLVENTS 

Solvents Low Concentration Concentration 
Benzene Giddiness, headache, 

nausea, sensation of 
tightness of the 
chest. 

Destructive action on the 
central nervous system, 
producing convulsive 
movements followed by 
paralysis, unconsciousness 
and. in severe cases death* 

Toluene Action similar to 
benzene. 

More dangerous to life than 
benzene but less volatile 
making it less dangerous. 
Injury to kidneys, heart, 
and arteries,, 

Xylene Less dangerous action 
than benzene. 

Giddiness, intoxication 
loss of consciousness, 
similar to the effects of 
toluene under prolonged 
contact. 

Naptha Giddiness, intoxication 
irregular breathing and 
unconsciousness with 
slow recovery under 
•prolonged exposure. 

Derangement of nervous 
and digestive systems. 

Mineral 
Spirit 

One-half as dangerous 
as benzene. 

Tur-
pentine 

Comparatively harmless, 

Anaemia, loss of weight 
and general disturbance of 
'health under prolonged 
contact., 
"Giddiness, drowsiness, 
nausea and colic of short 
d ur a ti on« 

Ethyl 
Acetate 

Low toxicity. Irritation of mucous mem-
brane and a tendency to 
eczema. 

Acetone Irritation of throat 
and eyes. 

Absorbed through skin and 
lungs. Headache, acute 
derangement of digestive 
system and eyes, in severe 
cases slowing of heart, 
cold sweats and death. 

Carbon 
Tetra-
chloride 

Intoxication, other 
symptoms follow some 
days after, loss of 
weight and appetite. 

Jaundice, disturbance of 
vision, mental confusion, 
injury to kidneys, cir-
rhosis and atrophy of liver 
and polyneuritis. 
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ANALYSIS OF THE USES OF VOLATILE 
SOLVENTS IN RESIST SUBSTANCES 
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Substances 
Solvents Required For 

.. . . . i 
Mixture Removal 

Water-repellents ! 
*n 
• U j 
c ? 

Premixed 
Premixod (xylene) 

Soap 
D Prefixed \ 

Synthetic Polymer 
& Copolymer Waxes 

E ; 
F I 
G 

i 
i 
i 

Turpentine (hot) I 
; Benzene (cold) j Benzene 
: Premixed j 

Lacquers 
H 
I 
J 1 

K 
L 1 

Premixed j 
Pre mixed 
Premixed 
Premixed | 
Prefixed 

| Ethyl acetate 
Ethyl acetate 
Prepared thinner 
Ethyl acetate 
Ethyl acetate-acetone 

Rubber Cements 
M 
N i 

Prefixed (naptha) ! 

!Premixed 
Naptha 
Naptha 

Natural Waxes ' j 
0 1 

P 

Q i 

Turpentine (hot) 
Carbon tetra-
chloride (cold) 

Premixed (turpen-
tine ) i 

! 
Combined 
Materials 

X 
Z 
AA 

Xylene (cold) 
Turpentine (hot) 
Mineral Spirits 

(hot) 

The xylene premixed in Substance C and X, silicones, 

caused slight dizziness and headaches while the substances 

were drying. These substances were placed outside to 

finish drying after the effects were noticed. 
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Removal.—So reduce fumes arid skin damage, the samples 

were placed in closed glass containers with solvents and 

were soaked and agitated alternately until the resist sub-

stances were dissolved. 

Acetone was not used in any of the final preparations 

because it damaged the color intensity of the dyes and 

could be replaced by ethyl acetate, but it was first used 

ill the removal of some of the lacquers. Because it caused 

slight dizziness, at the first indication of discomfort, 

testing was stopped and resumed at a later time. 

During the time of testing fatigue was felt after only 

a minimum of activity and there was slight mental confusion 

after prolonged work with the substances mixed with sol-

vents. As a result testing was done over a period of 

months with as much as a two weeks lapse between tests. 

These tests showing the advantages and disadvantages 

of these substances were made in terms of their ease of 

application and removal, resistance, and safety. In 

Chapter IV the final conclusions and recommendations are 

discussed. 
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CHAPTER IV 

SUMMARY, CONCLUSIONS, AND RECOMMENDATION! 

oumniary 

In this study the problem was to investigate new 

materials and those not previously used in pattern dyeing as 

mechanical dye resists and to test some of the traditional 

resisting agents in non-traditional ways. The purpose was 

to evaluate each of these substances as a dye resist which 

might make pattern dyeing less tedious and time-consuming. 

For comparison, traditional pattern dyeing techniques, 

tie-and-dye, kokechi, paste and wax batik and rokechi, ikat, 

yuzen, and Indian resist painting were examined, and the 

objectives for the study were derived from the advantages 

and disadvantages in using them. Those objectives were 

to find a resist material which would offer a number of 

advantages. 

1. They would be easier to apply to the cloth than 

traditional waxes. 

2. They would be applied at room temperature or at 

less critical heat temperatures than the traditional waxes. 

3. They would have a melt temperature high enough to 

allow the resist substance to be used in both hot and cold 

dyes. 

59 
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*f. They would form a white resist when applied to 

only one side of the cloth. 

5. They would either be left in the cloth as a per-

manent finish or be easier to remove than the traditional 

waxes. 

6. They would offer versatile design characteristics. 

7. They would be safe for the artist-craftsman to use. 

8. They would be readily available to the artist-

craftsman at a reasonable cost. 

Twenty-seven substances chosen from nine different 

types of materials were classified in Chapter II as water-

repellents, soap, synthetic polymer and copolymer waxes, 

lacquers, rubber base cements, natural waxes, earth 

materials, foodstuff derivatives, and combinations of some 

substances in these groups. These were referred to in the 

study as Substances A through AA. 

Each substance was applied to untreated white cotton 

cloth and tested in a hot direct dye and a cold reactive 

dye. Testing procedures, described in Chapter III, were 

conducted in a simple manner without special equipment.-

This simplicity would allow the artist-craftsman to use 

substances which were successful for pattern dyeing in 

ordinary kitchen or studio situations. 

An analysis was made of resist application,which in-

cluded consistency and drying time of the substances, 

quantity used, and application temperature. Resistance 
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in hot ana cold dyes and design .qualities of the substances 

including color value and intensity as well as texture were 

analyzed. Removal of the resist materials was analyzed, 

and the use of volatile solvents from the standpoint of 

safety was studied. 

Conclusions 

In comparison with the traditional resisting agents, 

fourteen of the twenty-seven substances met a sufficient 

number of the objectives to be considered suitable resists. 

These are 

Soap 

Lacquers 

Substance D 

Substance H 
Substance J 
Substance L 

Rubber Cements 
Substance M 
Substance N 

Natural Waxes 
Substance 0 
Substance Q 

Foodstuff Derivatives 
Substance I 
Substance U 
Substance V 

Combined Materials 
Substance X 
Substance Z 
Substance Ak 

Any of these substances could be used as dye resists for 

some special effects artist-craftsmen might wish to achieve, 
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However, only six of these are recommended as "being equal 

to or better than traditional resists. These six are, 

Soap 
Substance D 

Lacquer 
Substance J 

Rubber Cement 
Substance M 

Natural Wax 
Substance Q 

Foodstuff Derivatives 
Substance T 
Substance U 

Four of the six materials resisted both hot and cold 

dyes. These four are Substances D, J, M, and Q. 

Substance D 

Substance D, silk screen transparent printing base, 

was more easily applied to the cloth than traditional waxes 

and could be used at room temperature. However, it was 

necessary to apply this substance and the other successful 

ones to both sides of the cloth to form a complete resist. 

It resisted both hot and cold dyes acceptably, giving a 

number of color values with variations of application and 

an interesting crackle pattern similar to that of tradi-

tional waxes. It flaked from the cloth to make its removal 

easier than that of traditional resist materials and many 

of the other tested substances. Although it was mixed with 

mineral spirits, it was premixed, making it easy and safe 
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for the artist-craftsman to use.. Since it is a silk screen 

transparent printing base, it is presently marketed at 

many art supply and paint stores at a reasonable cost. 

Substance J 

This substance, lacquer and metal powder, was easy to 

apply and control on the cloth and was chosen as an ac-

ceptable resist because it resisted the dyes better than 

any of the other tested materials. It produced an ex-

cellent crackle pattern and interesting color value changes. 

Its solvent did not ruin the intensity of the dye colors. 

However, it had two disadvantages which would require 

further study and an alternation of the metal powder mixed 

in the lacquer composing this substance, discussed on page 

655 before it would be completely acceptable as a dye 

resist material. It was one of the more difficult sub-

stances to remove from the cloth as discussed on page 51 > 

and where it was applied too heavily and cracked, its 

stiffness caused the cloth fibers to break. 

Substance ri 

Substance M, rubber cement, is frequently used on 

paper to form a resist for waterbase paints. It may also 

be used effectively in resisting dyes on cloth, be con-

trolled in thin line patterns, and be applied in many 

textures. It is readily available and inexpensive, but 

its removal requires the use of volatile solvents shown in 
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Tables V and VI and discussed on pages 52 through 57 under 

safety. 

Substance 0 

Substance Q, paste floor wax, was easier to apply and 

control on the cloth than all of the natural waxes or 

materials containing predonrinatly natural waxes, and it 

resisted both hot and cold dyes. It was premixed into a 

paste with solvents and was applied at room temperature. 

A crackle pattern similar to that of traditional waxes 

was produced. After the d.yebath was completed, Substance Q 

was easily removed from the cloth by washing or ironing. 

Substances £ and U 

Both of these materials are gelatins and 'reacted 

similarly. Vinegar was added to the boiling water in which 

Substance U was dissolved, making it slightly more elastic 

and stronger than Substance ?. Both mixtures created a 

white resist when each side of the cloth was resisted, and 

a shade of color darker than the background was made when 

only one side was coated. Bubbles formed by vigorously 

stirring the resist jelly left small dark dots of visual 

texture which could be controlled with more or less 

agitation of the substance. This material is available in 

supermarkets at very reasonable prices. It was applied 

either hot or warm, becoming solid when it was cooled. 
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Although it was difficult to scour from the cloth, it was 

easier to remove than traditional waxes. 

Re c omraeno at ions 

Substances Q, T, and U are recommended for use with-

out further detailed research. Each artist-craftsman can 

experiment with consistencies, application techniques and 

dyes to achieve his original designs. 

Substance D indicates that a mixture of soaps, which 

are not water-soluble, and waxes might be found to produce 

a dye resist superior to traditional materials and most of 

the other substances tested in this study* It is recom-

mended that basic chemicals and not premixed substances be 

examined to find a mixture which could meet all of the 

requirements of pattern dyeing. Substance F,-vinyl resin, 

was mixed with D to make Substance Z. Substance Z peeled 

from the cloth and eliminated the crackle achieved by 

Substance D. Further study and experimentation might lead 

to a combination of these two materials which would be easy 

to apply and remove from the cloth and which could produce 

controlled crackle patterns and interesting design char-

acteristics. 

Another material which could also be examined further 

is Substance J and its variations. Changes in the metallic 

powder or mixtures of other substances with different types 

of lacquers might produce resist materials which would be 

easier to remove and would not damage the fibers. 
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Although the examination of resist substances tested 

in only one hot and one cold dyebath does not furnish 

complete information about the use and practicability of 

them, in this investigation it has been found that better 

resist substances are possible. Not all of the objectives 

were achieved in a single substance, but enough were met 

to show that some of the substances were equal to or better 

than traditional waxes. It was also found that the use of 

several substances with different design characteristics 

could produce greater versatility of design than might be 

obtained with traditional waxes. For instance, the bubble 

achieved by using Substances T and U, gelatins, might be 

combined with the brush strokes produced by Substance M, 

rubber cement, or the crackle from Substance D, silk screen 

printing base, and ripple from Substance E, lacquer, could, 

create designs with different character. It is recommended 

that the artist-craftsman explore the design possibilities 

which might be produced by using several resist substances 

and a variety of application techniques best suited to 

different substances. 



APPENDIX A 

PLATE I 

1. Substance A -
Aminoplast and 
paraffin in cold 
dye 

2m Substance A -
Aminoplast and 
paraffin in hot 
dye 

3. Substance B -
Organic and metal 
organic compound 
in cold dye 
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*+• Substance B -
Organic and metal 
organic compound 
in hot dye 



PLATE II 
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1. Substance C -
Silicone in cold 
dye 

2. Substance C -
Silicone in hot 
dye 

3. Substance D -
Silk screen trans-
parent printing base 
in cold dye , 

Substance D -
Silk screen trans-
parent printing base 
in hot dye 
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PLATE III 

1. Substance E • 
Polyethylene 
in cold dye 

2. Substance E -
Polyethylene 
in hot dye 

3. Substance F -
Vinyl resin in 
cold dye 

b* Substance F -
Vinyl resin in 
hot dye 
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PLATE IV 

ippiil: 

. :• ; : 

1. Substance G -
Vinyl floor wax 
in cold dye 

2. Substance. G -
Vinyl floor wax 
in hot dye 

3. Substance H -
Banana bronzing 
lacquer in cold 
dye 

b. Substance H -
Banana bronzing 
lacquer in hot 
dye 
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PLATE V 

1. Substance I -
Pigmented lacquer 
in cold dye 

2. Substance I -
Pigmented lacquer 
in hot dye 

Substance J -
Metal powder in 
lacquer base in 
cold dye 

*+• Substance J -
Metal powder in 
lacquer base in 
hot dye 



PLATE VI 
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: : 

1. Substance K -
Butyrate dope in 
cold dye 

2. Substance K -
Butyrate dope in 
hot dye 

3. Substance L -
Fingernail polish 
in cold dye 

Substance L -
Fingernail polish 
in hot dye 



PLATE VII 
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jm 

1. Substance M -
Paper cement in 
cold dye 

2. Substance M -
Paper cement in 
hot dye 

3. Substance N -
Fabric cement 
in cold dye 

Substance N -
Fabric cement 
in hot dye 
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PLATE VIII 

1. Substance 0 -
Beeswax in turpentine 
in cold dye 

2. Substance 0 -
Beeswax in turpentine 
in hot dye 

3. Substance P -
Beeswax in.carbon 
tetrachloride in 
cold dye 

V. Substance P -
Beeswax in carbon 
tetrachloride in 
hot dye 
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PLATE IX 

1. Substance Q -
Paste floor wax 
in cold dye 

2. Substance Q -
Paste floor wax 
in hot dye 

3* Substance R -
Bentonite in cold 
dye 

V. Substance R -
Bentonite in hot 
dye 
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PLATE X 

1. Substance 3 -
Kaolin (China clay) 
in cold dye 

2. Substance S -
Kaolin (China clay) 
in hot dye 

3* Substance T -
Gelatin in cold dye 

Substance T -
Gelatin in hot dye 
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1. Substance U -
Gelatin, vinegar 
and water in cold 
dye 

2. Substance U -
Gelatin, vinegar 
and water in hot 
dye 

Iks 

3. Substance V ~ 
Wheat flour in 
cold dye 

*+. Substance V -
Wheat flour in 
hot dye 



PLATE XII 
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1. Substance W -
Laundry starch 
in'cold dye 

2. Substance W -
Laundry starch 
in hot dye 

3. Substance X -
Silicone and 
bentonite in 
cold dye 

br. Substance X -
Silicone and 
bentonite in 
hot dye 
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PLATE XIII 

1. Substance Y -
Bentonite In hydro-
genated vegetable 
fat in cold dye 

2. Substance Y -
Bentonite in hydro-
genated vegetable 
fat in hot dye 

3« Substance Z -
Silk screen trans-
parent printing base 
and vinyl resin in 
turpentine in cold dye 

b. Substance Z -
Silk screen trans-
parent printing base 
and vinyl resin in 
turpentine in hot dye 
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1. Substance AA -
Silk screen trans-
parent printing "base 
and vinyl resin in 
mineral spirits in 
cold dye 

2. Substance AA -
Silk screen trans-
parent printing base 
and vinyl resin in 
mineral spirits in 
hot dye 



APPENDIX B 

SOURCES OF EES1ST MATERIALS 

1. Substance A - Phobotex f/t/c and catalyst B, Ciba 
Chemical and Dye Company, Fair Lawn, New Jersey. 

2. Substance B - Thompsonfs Water Seal, E. A. Thompson 
Company, Inc., San Francisco, Kink City, Los Angeles, 
California. 

3. Substance C - Silicone, Double A Company, Denton, Texas 

Substance D - Scrink ̂ 93 Transparent Base, The Craftint 
Manufacturing Company, Hew York, Cleveland, Chicago. 

5. Substance E - AC Polyethylene #6, Allied Chemical 
Plastics Division, 40 Rector Street, New York, New 
York. 

6. Substance F - Elvax Vinyl Resin, Grade 150, E.I. DuPont 
De Nemours & Company, Elec troche mica Is Department, 
Polymer Products Division, Wilmington 98, De lav/are. 

7. Substance G - Vinylwax, Simoniz Company, Chicago 16, 
Illinois. 

8. Substance H - Banana Bronzing Lacquer, Grumbacher, 
Inc., New York City. 

9. Substance I - "Pitz-lac" Lacquer, Cinnamon Bronze, 
Ditzler Color Division, Pittsburgh Plate Glass Company, 
Detroit, Michigan. 

10. Substance J - Sculp-metal, Sculp-metal Company, Pitts-
burgh 22, Pennsylvania. 

11. Substance K - Clear Eutyrate Dope, Tester Corporation, 
Rockford, Illinois. 

12. Substance L - Cutex Colorless Fingernail Polish, 
Chesebrough-Pond's, Inc., New York, New York. 

13. Substance M - Rubber Cement, The Carter's Ink Company, 
Cambridge, Massachusetts. 
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1*+. Substance N - Patch Fabric Mender, Devcon Corporation, 
Danvers, Massachusetts. 

15. Substance 0 - Beeswax, art supply stores. 

16. Substance P - Beeswax, art supply stores. 

17. Substance Q - The Original Paste Wax, C. Johnson and 

Son, Incorporated, Racine, Wisconsin. 

18. Substance R - Bentonite, ceramic supply companies. 

19. Substance S - China Clay, ceramic supply companies. 

20. Substance T - Gelatin, supermarkets. 

21.. Substance U - Gelatin and vinegar, supermarkets. 

22. Substance V - Wheat Flour, supermarkets. 

23. Substance W - Blued and Perfumed Starch, Faultless 
Starch Company, Kansas City, Missouri. 



APPENDIX C 

DYE' MATERIALS 

1. Procion Dyes, Imperial Che rale al Industries (Orgastics) 
Incorporated, 55 Canal Street, Providence, Rhode 
Island. 

2. Rit Concentrated Tint & Dye, Best Foods Division Corn 
Products Company, Indianapolis, Indiana. 

3. Synthrapol, Imperial Chemical Industries (Organics) 
Incorporated, 55 Canal Street, Providence, Rhode 
Island. 
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