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INTRODUCTION AND JUSTIFICATION

Problems in teaching are numerous, while satisfactory and work-
able solutions are few. With increasing mobility, large numbers, range
of abilities and varied backgrounds of students, it becomes more and
more difficult to give individual instruction. Teachers have special
needs for instructional materials and techniques that would be inter=-
esting, communicative, and effective with all students. Visual aids at
every level of teaching are needed. When visual aids are integrated
into classroom learning situations, behavioral objectives can more suc-
cessfully be achieved.

"The resources for learning that teacher and his students use
can influence the effectiveness of the instructional program'' (5, p. 2).
Through a creative application of a variety of media, the chance that
students will learn more, retain what they learn better, and improve
their performance of their skills is raised. The maximum flexibility
in education is gained by the application of audio-visual materials (5).

Teachers should possess and be able to apply special knowledge
and skills with respect to selecting, using, and producing many differ-
ent kinds of visual media (9).

In teaching a textile priﬁting course, the historical background
as well as the new developments in the area of printing should be
covered. Visual materials such as slide presentation and transparancies
would be an excellent teaching aid for the students' benefit. Use of
such medias along with the lecture will help the students learn the

techniques.



The several phase§ of teaching in which media resources are
applied for different purposes and emphasis have been identified as
(a) development, (b) organizing, (c) summarizing, and (d) evaluating
(5).

The purpose of this study was to develop visual materials for
a textile learning unit beginning with a historical printing background
and proceeding to contemporary silkscreen printing and heat transfer

printing methods.

HISTORICAL BACKGROUND

"From an historical point of view, dyeing is as old as the
textile industry itself and this antedates the written documents of
human history. Closely Eonnected with the desire of human beings to
clothe themselves against the weather is the desire for artistic
effects obtained by coloring the material from which this protective
clothing is made'" (7, p. 12}. Surface design is an orderly repetition
of lines or spaces managed in a way that a figure is formed (16).

The beginning of the art of ornamentation of textile fabrics
by the stamping or printing on of colored designs is not known. They
are usually assumed to have originated in the Far East, where the
Hindoos (Indians) and Chinese are known to have practiced.

In recent findings in pyramids and other Egyptian tombs pieces
of cloth that assuredly have been decorated by some other technique
rather than dyeing itself have been discovered. Without any question

the ancient Egyptians were aware of the printing art (1, 16).






A glance at the history of textiles even suggests a close
cowrelation between man's accomplishments in these arts and his pro-
gress in other phases of his culture" (1, p. 1).

"It is convenient to consider separately the two fundamental
operations of textile printing, namely (l) impression and (l1) colora-
tion. The first is the essentially mechanical and physical stage of ~
applying the color; the second includes the selection of suitable dyes
or pigments, and the chemical conditions of application, fixation and
subsequent process' (27, p. 12).

"The development of improved polymer binder systems, which
cause little stiffing and give reasonable fastness to rubbing, has
given pigment painting a new importance; it is frequently the cheapest
method of producing patterns on textiles" (27, p. 9).

"A process or phase of an industry does not live in a vacuum,
neither does it emerge suddenly" (19, p. 1). This phenomena is influ-
enced and controlled by socioeconomic factors, by demands, and technol-
ogy of related techniques in order to improve and develop new techni-
ques (1).

The screen printing process has been affected by other tech-
niques of ornamentation. Among the first items which have been screen
printed in the U.S.A. was the felt banner in about 1910. Joseph J.
Odajian of Manhattan, New York, was credited for a stencil (similar to
the modern textile screen printing table) in 1924 (19},

Automation and mechanization have increased the production and

growth of textile screen printing.
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Two new changes ih this area are the shift toward rotary screen
printing and improvement of heat transfer printing method. These can
be successfully employed in the home furnishings area where the heat
transfer has found only minor use in items such as table cloth, etc.
(32, 15).

The discovery that disperse dyes are transferred easily over
short time through the vapor phase, as in Thermosol dyeing, has
brought in new ideas and created interest in transfer of prints from
paper into synthetic fiber fabrics (25).

"The process of printing fabrics and garments by the heat
transfer of design from paper has proved to be the kind of breakthrough
that appears on the textile scene rarely and at long intervals' (32,

p. 13).

The papers for heat transfer process can be printed at high
speed using the trichromatic (3 colors and black) technique (25).
"Precisely-controlled temperatures in excess of 200° C, and times of
15-30 seconds are required to effect transfer. Specially-designed hot
presses are used for garments and calenders for fabrics' (25, p. 34).
Even during a business recession, the simplicity required in the tech-
nique of heat transfer printing, the economic gain, and the capacity
for new aesthetic creations, have resulted in the expansion of this
area of textiles (32).

The accuracy of the printing does nat depend upon the thickness
of the fabric. For this reason, knitted fabrics may be used advanta-

geously. The sharpness of design on the heat transfer printing paper
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has a direct effect on the clarity of the design transmitted onto the

fabric.
SILK SCREEN PRINTING
HISTORICAL BACKGROUND
Stencils

There is no evidence of the earliest stencils because they were
made of leaves and skins which decomposed quickly. Some experts claim
that the first stencils used by prehistoric man were made from leaves
of bamboo trees. When the leaves fell worms ate holes in them. Primi-
tive islanders used the leaves as stencils to decorate their garments
with natural dyes. Later these islanders heated banana leaves to
shape stencil patterns, which were printed on a thin bark stripped
from the malo tree (29).

"I'n the Far East the Chinese and Japanese between 500 and 1000
A.D. developed the art of stenciling to a high level. Buddhism was
rising in importance, and the fa}thful were encouraged to seek favor
of Buddha by duplicating his picture as frequently as possible. This
was best accomplished with a stencil" (29, p. 9).

Borrowed symbols from the various religious faiths were cus-
tomary in many stenciled silks from China. Other common stenciled
motifs were swastika, peacock, royal dragoﬁ, and conventionalized

clouds and waves and flowers.



Later on in China; another method of producing a stencil was
employed. An acid ink was used to fashion a pattern on stencil paper.
The acid in the ink reacted with the paper producing the stencil.

There is not much known about this method, except that it was used by
Chinese (29).

During the eighteenth century Japan developed the original of
today's screen process stencil. The Japanese processed a method in
which a varnish, Shibu, was painted over a single cut-stencil sheet.
Use of fine threads of silk or human hairs served to tie in movable joints
to the main body of the cut stencil. In this case, varnish was used to
hold the hair in place. The printing of cotton and crepe fabrics with
stencils was first practiced in Japan during the second half of the
sevent-enth century. The invention of this process is credited to a
Shinto priest, Yuzen. The movable parts were kept in position for the
first time without using the traditional way of earlier stencils (29,
31).

Higerians use stencils ]n which they paint parts of material
with a starch made out of cassaver root. The indigo dye will not be
accepted into the unstarched area (29).

Grammer of Ornament, published by Owen Jones in 1868, included

many color plates and presented different types of decoration. Nine
editions of this book had already been published by 1910, for it was a
major influence of the stencil designs in wallpaper that textile

designers were producing (29).



The Evolvement from Stencils to Screen Printing

The stencil process essentially is like screen printing. In
screen printing, a stencil makes the design to be repeated on a screen
of silk or metal cloth. The stencil, while it blocks out the meshes
of the silk, in some parts leaves open spaces. Since silk was the 6ri-
ginal fabric used in this process it is called silk screen printing.
Modern screen printing utilizes nylon and organdy screens and the pro-
cess can be traced back to the use of stencils, an art which gained a
high level of perfection by the Japanese (30).

A. The open stencil method. Chinese and Egyptians developed

open stencils to decorate their clothing materials, exteriors and
interiors of their buildings. Their method was composed of open-cut
designs done in an impermeable material, such as papyrus, or lacquer
stiffened fabrics. The color then was placed through the cut parts of
the stencil by means of brush or stipple (10). |

B. The lead-stencil book method. HNo screen is used in this

process. The lead stencil book method was first introduced about 13910.
The equipment consisted of two boards joined together to form a 'book'
which was covered with felt from inside. The color was applied by use

of an air brush (10).

DEVELOPMENTS OF SILK SCREEM PROCESS

Samuel Simon of Manchester, England, is the first person cre-

dited for silk screen process in 1907 (29, 1). In 1915 John Pilsworth



used this method to produce banners for the U.S5. Army. F. 0. Brant
and J. A. Garner established the Velvetone poster company around 1912,
in San Francisco. This company claimed to be the first to use this
technique for advertising (1, 29).

In 1914 the Selectasine method, a multicolor screen process,
was perfected by John Pilsworth. Brush painting was the method in
which the colors were applied by means of a stiff brush to the card-
boards. This was done before World War |, but scon was replaced by
the spraygun. Still, the same type of stencils were commonly used
(29).

in photographic silk screen printing patents were issued in
1915 and 1921. This technique used a photographic compound, potassium
bichromate and gelatine for covering the screens (1).

France became the first country to employ the screen process
technique for textiles in 1920's. |In England the carbon-tissue sten-
cil method was patented in 1920 (29, 1).

The development. of the hand screen printing is credited to the

need of finding a technique for printing new designs for the '‘art

silks' and other viscose and acetate rayons. This effort was done in
the late 1920's and 1930's (30).

"In 1925, the automatic screen-process printing machine was
invented, which made it possible to print faster than the ink would
dry" (29, p. 12).

Louis F. D'Sutromont of Dayton, Ohio, developed the knife-cut

stencil film tissue in 1929. This technique resulted in a sharp and
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clean edge to the print. A. S. Danemon who was an associate of
D'Autremont patented his new film and sold it under the commercial
name of Profilm (29).

European couture houses advanced screen printed silks and wools
during the 1930's and early 1950's. The opening of Rockefeller Cehter
in New York during the early 1930's introduced the Art Deco style, a
new art style for its time. This style greatly affected the styles
and characteristics of the textile and wall paper designs produced by

the screen process (29, 30).

Silk Screen Methods

"A number of different methods are used in silk-screen printing
to transfer the design to the screen: the stencil-film method, the
tusche method, and the photographic method. These methods differ so
markedly that each is generally considered a type of silk screen pro-
cess printing. Each type has its own specific equipment' (1, p. L&41).

A. Stencil-film method (knife-cut film). This process is

related to stencil painting. A stencil is made for the screen and the
stencil film papers are made in such a manner that a layer of film
covers a layer of transparent backing paper (1).

A transparant or transluceﬁt film is attached semipermanently
to a transparent or translucent plastic or paper in the knife-cut film
process (30). 'While both types of film are used, the film with the
plastic backing sheet is used more, especially where atmospheric condi-
tions or moisture absorption will affect large screens and where very

accurate registration of colors is essential' (30, p. 28).
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The skill of individual performance notably influences the
detail that may be obtained in printing. According to Kosloff (17,

p. 28), if a knife-cut film is prepared correctly, it may last for
25,000 impressions and up.

The solvent method is designed generally in order to attach
the film to the screen. An adhering liquid is essen;ia? to dissolve
the film partly or soften it so that it could adhere to the screen
fabric (17).

Birrel (1, p. 441) mentioned that lacquer-soluble films are
sold under various trade names. Some of the better known are: Nu-
film, Blue-film, Pro-film, and Vliano speed-cut film. Craftint Cut
Film is a water-soluble film which must be adhered to a damp screen;
it is satisfactory for small patterns, such as Christmas cards, but is
unsatisfactory for large screens such as those used in most textile
design work.

"The development of knife-cut film in 1930 and 1931 did much
more for the growth of screen printing than any other product at that
time. It offered a printing screen that could be prepared by the pro-
cessor, that could print on any surface, could be removed from screen

fabric, and print sharp lines with varied type inks' (4, p. 63}.

B. Tusche glue or washout screen. ''Tusche is a thick opaque

paintlike liquid available in either water-soluble or benzene-soluble
form. Benzene-soluble tusche is usually a black oily substance.
Water-soluble tusche is usually a dark brick red, somewhat like poster

paint'' (1, p. 4h2).
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This method was mostly used by artists for fine artwork--not
for the purpose of commercial needs. These silk screen prints were
original prints. They were made by the artist and the artist would
also make the component color stencils. This method is advised for
beginners to create original works of art since the individual can con-
trol created lines and patterns in different surfaces (17).

Method |: Benzene-soluble tusche. When benzene-soluble tusche

is used, the design is painted directly onto the inside of the screen
with it. When the tusche is dry, a thin coating of glue is spread
entirely over the screen, on the side with the tusche painting.
LaPage's glue is used for this, in a proportion of about 2 parts full-
strength glue to 1 part cold water. The screen is tilted and the glue
is poured along one end. With a piece of cardboard the glue is quickly
pulled lengthwise in several strokes and then crosswise in several
strokes--actually it is best if the glue can be put on with one com-
plete stroke. Nothing must be allowed to touch the screen until the
glue is dry. When the glue is dry, the tusche is removed with benzene.
Any cotrectionsrneeded can be made with a water soluble tusche (1,

p. 443).

Method [l: Water-soluble tusche. A thin solution of dextrin

or cornstarch which is boiled in water is used. The design is then
carefully painted with water soluble tusche on the inside part of the
screen. As soon as the tusche is dry, a thin coat of transparent

lacquer is placed immediately over the screen with a squeegee, or it
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could be painted with a brush, on the same side of the screen as the
tusche (1).

"1f a caustic dye-paste is used for printing, a caustic-resisting
bakelite varnish should be used in place of the lacquer. When the
lacquer is dry, remove the tusche with water. |In this case water=-
soluble paint or dye-paste can be used for printing, or any oil paint

which does not soften the lacquer coating on the screen' (1, p. 443).

C. Photographic screens. ''Photographic screen process printing

is based on the principle that certain coating or substances such as
gelatin, polyvinyl alcohol, polyvinyl acetate, glue, or albumin when
mixed with such salts as potassium bichromate or ammonium bichromate
will be changed chemically or hardened when the coating is exposed to
light; while those parts of the substances which are protected from
the light by an opaque covering will remain soft and may be washed
away with a solvent" (18, p. 25). This is the most widely used method
for textile printing since any subject, detail, design or effect may
be reproduced with clarity and sharpness (19).

 Photographic screens are classified in various ways. There
are generally two types: (1) direct, and (2) transfer or indirect
type (19). The method for the diréct screen process is as follows:
"The direct screen process printing plate is prepared directly on the
screen fabric either by brushing the sensitized or unsensitized emul~
sion onto the silk or metal fabric, by dipping the screen into the

photographic emulsion, or metal fabric. The emulsion is then dried
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into fabric either in completely covering and impregnating the fabirc.
The dried and sensitized screen is then exposed in contact with a
photographic or hand-made positive or negative' (18, p. 25). 'Those
parts not exposed or protected by the opaque areas on the positive are
easily washed away with water, leaving areas open in the screen. The
open areas represent the printing pattern" (19, p. 75). A very durable
method is direct photographic process.

A description of the other method, i.e. indirect screen, is:
"The indirect or transfer type, screen process photographic film, or
carbon tissue type screens are prepared first on a temporary support
(a transparent thin plastic sheet), then the processed film containing
the design to be printed is transferred and adhered to the underside

of the prepared and cleaned screen fabric' (19, p. 75).

NEW DEVELOPMENTS

"The development of commercial methods of printing has been
rapid. At first, only small screens were used, no wider than the reach
of the individual who did the printing' (1, p. 439).

Among the first progress made in commercial printing technique
was the use of racks or rails to move the screens above the fabric
stretched over a long base table. This arrangement needed two people
to operate the squeegee--one pushed it toward the center of the screen
and the other then pulled it toward the opposite side. Later on, a

wider squeegee was developed which could be held by two persocns, one
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on either side of the screen, and pulled lengthwise down the screen
frame (1).

'"While research into, and development of, coloring matter pro-
ceeded apace, the means of obtaining the print remained practically
unaltered, apart from relatively minor modifications to the printing
machine, e.g., improvements to the printing blanket, chrome plating of
copper printing rollers, remote control of the registration box-well,
and hydraulic loading of the printing rollers' (12, p. 53).

Fritz Buser Engineering Company has invented new electronic
devices used in silk screen process machinery, now being installed by
many textile plants. The fabric itself is drawn along a table; as it
moves it will be printed from screens with squeegees operated mechani-
cally. Eight colors can be printed in this manner. Then the fabric
moves on from the printing table to the drying device. This is such
a perfect process that the designs on the fabric have the characteris-
tics of the hand painted prints (1).

Mather and Platt in 1956 from the Manchester Engineering Firm,

introduced two devices: helical pitching device and hydraulic load-

ing (30).

The Helical Pitching Device

The operation of this equipment is as follows: ''Box-wheels"
were used in the past for adjusting the roller. This use was eliminated
by helical pitching device. This new mechanical device makes a very

short raised surface indented area in the drive being transferred to
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the mandrel. One single turn of the hand-wheel makes approximately a
1 mm. pattern movement. This system also has an economic advantage

which is that the performance of a safe operation is accomplished in

less timeAcompared to the older box wheel (30).

Hydraulic Loading

The operation of the device is as follows: 'This is more sen-
sitive method of loading which allows the pressure applied on each
side of each printing roller to be separately adjusted, measured and
reqorded_so that operating conditions can be repeated accurately day
after day. As a result of controlled loading, the expensive lapping
on the central bow! retains its active life much longer and the time
saved in bringing the engraved rollers evenly to the printing bowl is
greatly reduced" (30, p. 98).

The short runs in printing were made possible by the improve-
ment of the fully automatic flat-bed machine. It reduced the cost of
printing and this was very important especially with patterns consist-
ing of many colors such as in home furnishings. The printers of home
furnishing fabrics were the first to support the device (12).

On all flat-bed screen machines the fabric is held to the print-
ing blanket by an adhesive, so that it does not move between screens to
cause misfitting. A water-soluble component is used for the adhesive.
it is spread and decorated on the blanket at the entrance to the machine
and is washed off at the end, when the blanket is dried to start the

cycle (12).
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Rotary-Screen Printing Machines

The introduction of the Aljaba machine was the first effort in
rotary screen printing machines. This device is formed of a central
cylinder with cylindrical screens around the external part of its cir-
cular shape. Feeding devices are arranged for printing paste by pres-
sure to the inside of the screen and through the open spaces of the
cloth. The Aljaba machine is very light in weight compared with the
traditional roller printing machine. On heavier fabrics such as home
furnishings and towelling very good prints are obtained by the roller
printing machine (12).

"Another advantage of the Aljaba machine is its running speeds
of 75 yd/min, now a common practice, compared with an absolute maximum
of 20 yd/min for flat screens' (24, p. 45).

Very good accuracy in fitting patterns and in design changes can
be obtained in three minutes per color (24).

The rotary screen machine is similar to the flat béd machine,
except that the prfnting stations are closer together, it has a smaller
printing section, and a much shorter printing blanket. The rotary
screen machine requires less mechanical maintenance than the flat bed
machine, as there is no stop-start sequence, and the design register
is obtained much more easily (24).

An external supply feeds the rotary screen by pump. The level
of paste is controlled by a probe or some éther level control, operating

the pump. Paste is transferred to the cloth by the pressure of a
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squeegee inside the screen. The paste can be different according to

the fabric and the type of design (12, 24).

Surface Printing Machine

There are only a few surface complex devices that are used for
printing furnishing fabrics. The printing rollers in the Stalwart
machine are vertically arranged with the horizontal pairs parallel. A
Stuart machine is a modification of the Stalwart machine but it has
only one single side unit. This machine is used in the U.S5.A. for
printing tufted carpets (24).

”The combined rotary-screen and flat-bed machines now supplied
by most manufacturers enable warp-stripe designs, with long repeats,

to be produced" (24, p. 55).

Roller Printing

For about 200 years, the copper roller method of printinglhas
been used. During this time, there have been very few basic changes
in the printing method. The only major development in the field seems
to be the Saueressing Machine which still used the same engraved copper
roller method (called intaglio). In this machine, central individual
back rollers are used in place of a drum (20). Most prints--possibly
as much as 80 percent--are still produced by roller printing (zh).' In
the new Saueressing machine the quality of production is controlled by

scientific instruments, not by human judgement (30).
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DYE INKS FOR TEXTILE SCREEN PRINTING

In choosing the paint for silk-screen printing, the most
important aspect is to select a type of paint that will not dissolve
the coating used on the screen. The fabric used for the screen must
also be considered. Many printers use nylon in place of silk fabric
for the coverage of their frame. Water soluble paints or pastes avail-
able on the market cause nylon to stretch, therefore it makes the
screen pliable during printing process (1).

Finishing treatments given to fabrics are interrelated with
the chemical composition of the fibers used. New finishes for fabrics
and new fibers are introduced periodically by the textile industry.
Certain treatments are given to the fabrics at the textile mills or in
screen printing plants to remove impurities which may cause problems
when the dyeing process takes place. The fabric to be printed should
be clean whether it is fastened to a hand printing table or to an end-
less blanket on a screen printing textile machine. Difficulties may
arise when raw silk Is screen printed, since raw silk contains a gum
knOWn‘és sericin. This type of silk must be degummed before the dyeing
process is started.

lGenerally there is no difference between dye paste consisting
of the same chemical ingredients manufactured in one part of the world
and in another. While these may be the same chemical compounds, they
do have different trade names, depending on the manufacturer' (19,

p. 45). Synthetic dye products are so complicated chemically that it
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would be impossible to market all of them under their chemical name
(19). Pigment type ink or paste is the most common type of ink used
in textile screen printing. These pigments are very finely divided
particles which give color and other properties to the fabrics. These
pigments are insoluble in the vehicle, courier or the coating material
in which they are mixed. Pigments contain colored, transparent white
particles of synthetic and mineral origin. These particles are very
finely ground and dispersed in the carrier. Extender is another name
for the transparent pigment. A suitable binder or carrier is fixed
onto the fiber for pigment fixation (19).

The pigment type inks can be used for all types of screen
printing process. The pigment inks can reduce ''crocking' or rubbing
of f of color through abrasion. [In order to get the best result for
printing, the fabric should be free from sizeing and finishing agents.
The pigment dyes requiring two operations after printing--drying or
driving off the vaporizable materials, and fixing the binder in order
to set the color. One of the advantages of the pigment ink is that it
may be used directly from the container or the color may be mixed sim-
ply by the processer. These colors have excellent fasthness to light,
to washing, and to dry cleaning.

In order to get variety of different shades and tints, the
pigment dyes can be combined together. The pigment dyes can be printed
on the same cloth with other types of dyes. They are easy to clean off
the printing screen. Any print detail can be printed on all natural,

synthetic or blends of fibers by the use of pigment dyes (19).
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PAPERS AND CARDBOARDS USED IN SCREEN PRINTING

Cardboards

The types of boards which are suitable and available for the
screen printing process are showcard boards, lined boards, paste boards,
etc. These are supplied in white and a variety of colors and in dif-
ferent thicknesses. The most suitable and satisfactory board is a
straw board especially when it is covered or wrapped with paper. The
lined paper could be either white or colored, and it should be lined
before the screening process. This is done because there is a certain
amount of grease in the pulp which will show through the screen paint
if it is applied directly on the brown surface of the board, especially

in the less expensive grades (10).

Paper

The most commonly used paper for screenwork is the M. G.
(machine glazed) paper. The paper is supplied in terms of 500 sheets,

and the thickness is denoted by the weight per ream (10).

CONCLUS ION

The textile industry has found that screen prints have an
advantage over the faster roller printing of textiles, because screen
colors penetrate the cloth much more deeply. This makes it possible
to obtain brighter colors whichwere popular during the 1960's (29).

"The extreme versatility of this medium has opened completely new
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possibilities for design and expression to the textile designer' (29,
p. 14) .

Historically, each new development in the textile technology
has brought about new ideas for printing. A good example is the ro}ler
printing designs which could not have been done by block printing.
Screen printing makes designs which cannot be achieved by roller print-
ing, and now transfer printing is the most adaptable and expanding

technique in the field of textile printing (4).

HISTORICAL BACKGROUND IN HEAT TRANSFER PRINTING

"The concepts of transfer printing and vapor phase dyeing are
not new--more than 100 years ago, embroidery transfer prints were
obtained by women who ironed on a design made up from shellac and
ultramarine" (23, p. 59). Kartaschoff was the first one who observed
the vapor phase dyeing of secondary acetate with different anthraquinon
(a yellow crystaline ketone C]AHSOZ) dyes in 1925. Since then others
have investigated vapor phase dyeing of polyester and polyamid fibers
(23). |

This method of printing fabric has resulted from the decalco-
mania (the art or process of transferring pictures and designs from
specially prepared paper as to glass) process. It is based on the
principle of transferring a previogs!y printed design on a paper or
similar vehicle to a textile material which is knitted, woven or of

any other construction (33).
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Dry Method

The main important element in dry transfer printing is sublim-
ation, in which a solid is changed into a vapor by heat and back again
into a solid on cooling. For this reason, the process is sometimes
referred to as sublimation, gaseous or vapor phase transfer printing.
In simple language, the transfer printing method operates as this: A
special variety of prepared paper is printed in a design form contain-
ing one or more colors with specially formulated transfer printing
"inks," actually dyes (33). This method was developed to produce a
satisfactory way of printing on 100 percent polyester double knit
fabrics becéuse other techniques were not suitable for this type of
fabric (4).

The process we know today as vapor phase dyeing or transfer
printing was first introduced by the firm of Sublistatic about 1968.
This process involves the transfer of a colored pattern from a spe-
cially prepared paper‘to a synthetic textile material by the applica-
tion of dry heat. There is no further treatment required, because the
dyes will be dried immediately (6). Knitted fabric can be transfer
printed in 3 ways: (1) in yard goods form, ({2) in fully constructed
garments, or {3) partially constructed garments.

There are two processes involved in heat transfer printing.
First, designs are printed on a paper with ink containing sublimable
disperse dyes. Second, the printed paper is placed in contact with

fabric. Heat and pressure are applied to the back of the paper. The
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dyes transfer by subliming from the paper onto the fiber surface pene-

trating into the interior of the fiber (22).

METHODS OF HEAT TRANSFER PRINTING

Dry Method

The principles involved in this technique date back to the
1920's. Two patents were issued to British Celanese for a technique
by which acetate rayon could be dyed under dry conditions by exposing
the fabric to vapors from heated disperse dyes. Radio-frequency
(electro-magnetic wave) heating is recommended for this type of trans-
fer printing (22).

This process has been established by the Swiss-based firm
Sublistatic S. A. and became very important after an exhibition in
Atlantic City in 1969 (3). According to N. dePlasse (3, p. 240),
sublimation transfer printing is 'dry dyeing'.

The best results in transfer printing are obtained on 'Terylene
and other polyester fabrics when sublimable disperse dyes are used to

print the paper (33).

Wet Method

In Japan two related techniques have been developed since the
early 1970's. They are the 'Max-Spielio' and 'Plus-Max' methods. The
term 'wet'-transfer is often applied to all of these processes, but
there are differences between them in terms of fixation and pressure

in order to make the dye to transfer to the fabric. In all processes


























































































