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CHAPTER I 

INTRODUCTION 

Wool is a fiber that possesses many excellent 

properties, as well as some distinct disadvantages. Among 

the desirable qualities of wool (1,2) are its fineness, 

softness, high resiliency and high elasticity. It 

recovers its shape when stretched; it is very high in 

thermal character; and it is easily set and made to 

retain a new shape. It can be felted into materials for 

special uses. The most undesirable qualities of wool are 

its low strength, its tendency to shrink, and its felting 

property when not desired. 

During the past ten years wool has been replaced, so 

to speak, by many of the synthetic or man-made fibers that 

have reached the markets with overv/helming success. In 

addition the v/ool industry is threatened by the increasing 

costs of raising sheep, increasing imports of manufactured 

wools, changing structures in marketing, manufacturing and 

retailing sheep industry products, and changing consumer 

desires. 

Lundgren (3) reported that despite these threats, 

the wool industry is not dying; that there is a vast 

challenge in the pressures originating v/ith the use of 

synthetic fibers. Wool is still in demand for apparel 

uses. Synthetic producers, during the past ten years, 
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have spent annually from $70 million up to $135 million 

for research on their fibers. Even i/ith this expense, 

the fibers still lack the combination of features 

possessed by wool, which are named above. Primarily for 

these reasons, synthetic fiber producers have to sell 

their fibers blended with wool in order to maintain a 

good market. 

Wool has features v/hich make its processing much 

easier than that of synthetics. The higher moisture 

absorption which results in lov/er static electricity 

build-up, keeps wool fibers from "flying" apart v/hen they 

are carded, combed, drawn and spun. Dyeing is economical 

on wool due to the high swelling of the fibers in liquid. 

It adapts well to finishing treatments. These are all 

very important factors. 

However, the threat of synthetics is a very dangerous 

one. Lundgren stated that the synthetic production has 

increased from ten million pounds in 1920 to over three 

billion pounds in 1965. Synthetics have taken over 

64 per cent of the dollar volume of the fiber market. 

Many of the synthetics are used in markets for which v/ool 

is not suitable, yet, they have also captured a larger 

part of v;ool's carpet, upholstery and blanket marliets. 

Man-ms.de fibers of improved qualities began to 

rapidly increase on the market in the 194^'s, and at that 
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time the apparel class consumption of wool was 513^000,000 

pounds. (4) Just over a tv/enty-five year span, wool con

sumption has decreased to 238,000,000 pounds. 

Prom these figures it is easy to see that man-made 

fibers have taken the upper hand in the textile industry, 

causing the wool market to decrease. Because of their 

ease of care, the synthetics are what the consumers are 

looking for, more and more each year. 

Textile markets are growing steadily. As taste and 

fashion grow in importance and standards of living 

increase along with the amount of leisure time, the con

sumer will demand products which are superior in style, 

hand, appearance, comfort and durability. P'or his com

plete satisfaction, he will want these features to be 

maintained through minimum expense and effort. (3) 

The share of wool fibers in these textile markets 

in the future will depend largely on the extent of 

research and development that is done to increase or even 

maintain the use of the fibers. Synthetic fibers are 

being improved continually, and prices are coming down on 

them. Total present research efforts on wool fibers are 

relatively small in comparison to the efforts being made 

by synthetic fiber producers. 

Wool is a chemical substance which lends itself 

quite readily to modification; therefore, opportunities 



are wide for the development of chemically improved wools. 

Certain treatments would make wool even more acceptable 

for machine washing, by lessening the shrinkage and the 

felting. Wool yarns and fabrics with nev; modern textures 

and performances are needed. These could have major 

influence in the expansion of the usage of wool. 

The work primarily being done on wool is based on 

shrink-proofing (5); and this is very important. However, 

two very important properties to be considered from the 

consumer's standpoint are the appearance after cleaning 

and care during wear. Many of the synthetic fibers on 

the market today require little care, thus the chief 

reason for their steady rise on the markets. 

V/ool fabrics have not been a factor in the "easy-

care" market due to the fact that they were originally 

dry-cleaned. (6) The lack of use of wool as an "easy-

care" fabric is because of its poor dimensional stability, 

need for proper finishes, and lack of necessary label 

information available to assist the consumer with the care 

of the fabric. 

Ŵ ool, like any other fiber, has its ov/n advantages 

and disadvantages when used in "easy-care" fabrics. 

Mussiness is less of a problem with wool than with 

cellulesic fibers, especially when tumble-dried. Shrink

age can be minimized and controlled by construction and/or 



treatments, and by mild laundering conditions available in 

modern washers. .Puzz formation in laundering is a problem 

common to wool; however, this is somewhat similar to 

pilling of synthetics. This, too, depends on construction, 

treatment, and laundering methods. 

Statement of Problem 

The problem of the study is to determine if the two 

selected wool fabrics retain the properties desired by 

the consumer after they have been through the cleaning 

processes. These processes include those stated on the 

label in addition to the care conditions considered 

optimum for wool fabrics. The care on the label specified 

"washable," and the optimum care for wool fabrics was dry-

cleaning. 

Purpose of the Study 

The purpose of the study was to evaluate the results 

of the laboratory tests and the panel evaluations on the 

two selected v/ool fabrics before and after application of 

various cleaning methods, and to compare these findings 

with available labeling information. From these tests 

results were tabulated and used to determine if any 

information might assist the consumer in buying v/ool 

fabrics which would provide the best performance. 



Hypotheses 

There will be no difference in the selected wool 

fabrics before and after using various cleaning methods 

for the follov/ing properties: 

1. Dimensional stability—based on actual measure

ments of the fabrics. 

2. Strength--based on tensile breaking strength 

tests, 

3. Stiffness--based on the cantilever method. 

4. Thickness--based on thickness tests. 

5. Appearance--based on panel evaluation of actual 

comparison with a control sample. 

6. Hand—based on panel evaluation results. 



CHAPTER II 

REVIEW OF LITERATURE 

Introduction 

When a person enters a store to buy a garment 

several factors are involved in the decision-making 

process. These factors include fiber, fabric, finishes, 

hand, and labeling. It would be very difficult to say 

which is the most important, due to the differences in 

opinions as to what the consumer expects to receive from 

the end product. 

Wlien the particular garment is worn, it is still on 

trial as to the wear and use. It is true that all of the 

above elements are essentially influenced by construction 

methods used in making the fabric and the qualities of 

dyes and finishes applied. It is, therefore, important 

in this study to begin v/ith the fabric and refer to the 

significance of fiber, fabric, finishes, hand, and 

labeling that enter into the finished end product made 

from wool. 

Fibers 

The preparation and performance of any textile struc

ture is dependent upon a combination of inherent fiber 

properties, as well as upon the geometrical arrangement 

of fibers in yarns and yarns in fabrics. (7) 
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Onions (8) and Mauersberger (9) stated that wool is 

one of the oldest and most universally used of all textile 

fibers, since nomadic flocks of sheep, goats and camels 

preceded the agricultural communities grov/ing cotton and 

flax. The fiber comes from the protective covering of 

the sheep. 

The best wool is found on those sheep which have been 

bred for producing wool. (2,8) The Merino sheep, which 

developed in Spain is a famous breeding sheep. This sheep 

was brought to the United States in the nineteenth 

century and has greatly improved the strain in this 

country. The wool is sorted, graded and washed or cleaned 

to get rid of any dirt and natural oils. The wool fibers 

are dravm and spun into yarns, from which are then woven 

two types of cloth, either woolens or worsted. The 

longer fibers are woven into worsteds and the shorter ones 

are woven into woolens. 

The physical characteristics of wool are important in 

studying the end use of the fabric. (1,2,8) Under the 

microscope, wool appears as a solid rod covered with 

scales, which provides the lustrous appearance in wool. 

These scales also contribute to the frictional and 

mechanical properties of the wool fiber. The scale pattern 

is associated with the fact that friction is greater when 

fibers are moved in the direction of the tip rather than 



when moved toward the root. This friction effect accounts 

for the felting properties of wool. In order to reduce 

this felting and/or shrinkage, treatments may be applied 

to modify the surface scales or by reinforcing or bonding 

the fibers together. 

The fiber consists of three parts: (1) the scale, 

(2) the cortex, and (3) the medulla. Fibers may vary in 

length from one inch to approximately tv/enty inches, 

depending on the type of sheep. 

Natural crimp in wool fibers, as stated by Joseph (10) 

gives them excellent elasticity and elongation properties. 

Wool is the most elastic natural fiber and can be stretched 

approximately 25 to 30 per cent of its original length 

before breaking. Wool is weaker when it is wet than when 

it is dry. In referring to the weakness of the XNTOOI 

fiber, it may be indicated that even though it is weak, 

the resiliency, the elasticity and elongation properties 

will compensate for the low strength. The resiliency is 

very high and wool is very flexible and pliable. These 

properties combine to give ease of handling and comfort 

with good shape retention. 

The wool fiber is usually considered resistant to 

acids, but is very susceptible to alkaline substances. 

Every effort should be made to keep wool away from strong 

alkalies. (2) Many times the housewife notices high 
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dam.age that has been done to wool in short periods of 

time, and this may be due to the use of low quality soaps 

or detergents. As for wool, only the best grades of 

cleaning agents should be used. Most cleaning solvents 

have no effect on the fiber, and dry-cleaning is very 

satisfactory. (8,9) 

Fabric 

The most important method of making fabrics by 

mechanical methods is weaving. In this process the 

lengthwise yarns are knovm as the warp yarns and the 

crosswise yarns are known as filling yarns. The common 

types of weave (11) are the plain weave with variations 

to make a rib weave or a basket weave, the twill weave, 

the satin weave, the leno weave, the Jacquard weave, the 

simple figured or dobby weave, the pile weave, and the 

double-cloth weave. Plain, twill and satin are usually 

considered the basic weaves. This process of weaving, 

using the plain and twill weaves, is the one used in the 

fabrics for this study. 

Wool is used throughout the world and is highly 

accepted in the United States due to the many desirable 

qualities. Along with the qualities already mentioned, 

wool fabrics tailor very well; however, Von Bergen (12) 

emphasized the main problem in the use of v/ool is in the 
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shrinkage of the fibers. The care of wool is somewhat 

demanding; it dry-cleans readily, but laundering is 

difficult due to the fact that it cannot tolerate drastic 

agitation and temperature changes. These result in a high 

percentage of felting. (10) If the handling is nominal, 

if the wool is hand-wrung or if high agitation is elimi

nated, if warm water is used with low alkaline detergent, 

and if thorough rinsing is provided, the wool will be in 

good condition after hand laundering. 

Finishes 

According to Renting (13) finishing has always been 

craftsmanship; even today there is a larger part of 

finishing that is done by the craftsman than in any of 

the other cloth manufacturing processes. 

Finishes are all the processes that follow the weav

ing of a fabric until it is ready for use as an end pro

duct. Fabrics are said to be in the greige before fin

ishing. Finishes are processes v/hich will change, improve 

or develop the appearance or desired behavior of fabrics. 

(1,10,11) 

Finishes may be divided into two general groups: 

(1) routine or general, and (2) special or functional. (12) 

Each of these includes both mechanical and/or chemical and 

durable or renewable finishes. 
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There are several routine or general finishes which 

may be applied to wool; these include bleaching, pressing, 

carbonizing, crabbing, decating, and fulling. 

Special or functional finishes may be grouped into 

two divisions: (1) those that change or modify the 

appearance and/or hand, and (2) those that change or 

improve the behavioral characteristics of the fabric. 

There are several finishes used on wool to improve its 

use. (14) These include mothproofing or insect repellent 

finishes, shrinkage resistance finishes, water repellency 

finishes, and wash and wear finishes. 

Pelting is an inherent property of wool, and as 

stated by Hartsuch (2), shrinkage always accompanies 

felting. The process of felting is used in making wool 

fabrics and shrinkage takes place during this operation. 

If the consumer purchases the cloth, and discovers shrink

age when it is cleaned, there will be much dissatisfac

tion. In order to please the consumer when wool is 

purchased, various finishing processes must be used to 

make the fabric acceptable. 

Due to concern with shrinkage and the desire to 

improve the property of v/ool in this respect, new finishes 

have been introduced in order to improve the washability 

of the fabric. Many natiaral wools as reviewed by Hartsuch 

(2) and Kaswell (7) appear very coarse after weaving. 
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Therefore, they must be converted into acceptably fin

ished products through the various finishing operations 

which are designed to attain proper dimensions, increase 

density and modify the surface to obtain the best use as 

well as added attractiveness. 

Wool fabrics are often "fulled" or milled with hot 

soapy water and mechanical action to accomplish partial 

felting. The action of the moisture, heat and pressure 

on wool causes the yarns to shrink, the weave to be more 

compact, and the fabric to have a close, softer and more 

pleasant hand. 

Finishing worsted is not so drastic a process. The 

yarn and weave structures are maintained but shrinking 

prevents it from looking threadbare. This process is 

known as clear finishing. There are combinations of both 

of these processes being used to create different 

effects. (14,15) 

The greatest changes in recent years have been the 

development of new phases in chemical finishes. Many of 

these have come about due to an attempt to project into 

wool the additional property of washability. This is to 

make wool meet the consumers' desire of this property 

obtained in fabrics made from man-made fibers. 
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other processes of finishes on wools include a 

relatively new one developed by Western Region Utilization 

Laboratory of the United States Department of Agriculture. 

(3,11) This process is called "interfacial polymeriza

tion." The trade-name for it is "Wurlan" and it involves 

the coating of fibers with a thin surface of a polymer, 

thus creating a very smooth layer which seals the scales. 

This process assists in eliminating felting, reducing 

shrinkage, and producing a washable wool. 

Not only in the United States but in other countries, 

finishing processes are being developed. Such is the 

case in Australia. (16,17,18) This is a new chlorination 

and resin shrinkproofing process, developed by Australian 

scientists for use in producing fine wool yarns, and is 

now being produced commercially. 

The process was developed by the premier research 

organization, the Australian Commonwealth Scientific and 

Industrial Research Organization. They are of the belief 

that this process represents a very important advancement 

toward the production of "easy-care" wool garments, since 

wool garments made from^his treated yarn are machine 

washable. The prevention of felting and shrinking is 

acquired by depositing a thick layer of resin on the fiber 

surfaces between the carding and spinning processes. All 

fibers are fully treated and are not damaged. 
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Untreated wools (14) are known to offer good resis

tance to soiling; hence, stains are easily removed under 

normal laundering conditions. Recent experiments at the 

South African V/ool Textile Research Institute showed that 

these properties in wool are enhanced by many easy-care 

processes. 

The term "easy-care" is given to a fabric that can be 

laundered without shrinkage, and it can then be tumble-

dried or drip-dried, after which it should be ready for 

wear. It is possible to make v/ool fabrics conform to 

these requirements of "easy-care" specifications. The 

treatment involves shrinkproofing and flat-setting with a 

reducing agent. 

Research is being done to develop many more techniques 

which will increase the production of wool with more 

washable characteristics. The newer synthetics have 

replaced wool in many instances. In 1-955, (20) the total 

mill consumption of synthetics was 1,902.4 million pounds 

as compared to 413"8 million pounds of wool. By 1959, 

wool mill consumption had increased to 435*3 million 

pounds, and the synthetics were increased to 2,064.7 

million pounds. 

Following this, the man-made fibers have been on a 

steady increase, reaching a high total mill consumption of 

5,3301.4 million pounds in 1968. Wool reached an all time 
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low of 312.5 million pounds in 1967, followed by an in

crease of 5̂ 2 per cent to 329.8 million pounds in 1968. 

At the time of this study, the 1969 figures are not 

available, but it is hoped that the increase in 1968 will 

continue to be reflected in mill consumption of v/ool in 

the future as.research and development of wool improves 

performance expectations of the fiber. 

As for the future increase for wools, (21) it is 

largely dependent on the extent to which the manufacturers 

are able to keep in step with major fashion changes and to 

develop textiles to meet these changes. Replacement of 

old machinery to accommodate the new fabrics has been one 

problem. The lack of modification of the wool fiber is 

still another problem. Yarns and fabrics with new modern 

texture and performance are needed. Lundgren (3) empha

sized that overall benefits of an intensive research 

program are great. Wool products of a superior quality 

could result in savings to the consumer in apparel upkeep 

and service costs. 

Subjective Performance Characteristics 

The factors which have been mentioned thus far play 

a major role in the concept of performance, especially in 

apparel markets. (7,22) These are knov/n as objective 

performance characteristics and are capable of being 
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measured and evaluated in quantitative terms on the basis 

of scientific knowledge, independent of personal prefer

ences and psychological experiences. Along with these 

characteristics are the subjective evaluations which may 

be made on wool, and are very important. 

Hand 

Hand is a term used to describe the feel of the 

fabric and includes such elements as stiffness, limpness, 

harshness, softness and smoothness, only to mention a 

few. (22,23) The hand of a fabric is determined by the 

construction of the fabric, along v/ith the finishes that 

have been applied to the fabric. (22,23,24) In evaluating 

hand the reactions will vary from person to person. 

Tactile and visual properties are changeable dependent on 

the end use of the fabric being used. 

The "hand" of a fabric cannot be measured by any 

type of equipment, but rather in terms of actual "feelings," 

which are terms used in describing reactions from people. 

In v/ool fabrics, as in any other, the consumer considers 

the "feel" very important in the selection for purchase. 

Howorth (22), in his study on suiting fabrics, 

stated that stiffness, smoothness and thickness were the 

three main factors relating to hand. Hoffm.an and Beste 

(23) used the same factors, and also used contact v/arrath 
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for relating the sensation of v/armth when a fabric is 

touched. 

Prom the above studies, the following factors v/ere 

considered as most desirable for the study on the selected 

wool fabrics: (1) thermal character, based on contact 

warmth; (2) surface friction, as a measure of smoothness; 

(3) density, relating to thickness; and (4) flexibility, 

as a measure of stiffness or pliability. 

Labeling 

A factor which is very important from the consumer's 

standpoint is the labeling of textiles. Many consumers 

are not aware of labeling and v/hat advantages are involved 

in it for their use. Also, lack of labeling is a major 

problem. 

As noted in the Textile Handbook (8) there are three 

main reasons for labeling textile merchandise: (1) to 

identify, (2) to aid the merchant in selling the product, 

and (3) to aid the consumers in proper selection. There 

are three different types of labels--informative, brand 

and certification. 

There are laws and acts enforced by the Federal Trade 

Commission, and said laws and acts are as follov/s: 

The V/ool Products Labeling Act of 1939 
The Pur Products Labeling Act of 1951 
The Flammable Fabrics Act of 1953 
The Textile Fiber Products Identification 
Act of 1958 



19 

In relation to this study of wool there is some con

cern toward the Wool Products Labeling Act of 1939. (10) 

This act provides for mandatory fiber content labeling by 

percentage in all products containing v/ool, reprocessed 

wool or re-used wool. These fiber content labels must 

accompany the products from the raw fiber state through 

the manufacturing process and distribution until it 

reaches the consumer. The act designates the definitions 

of wool, reprocessed wool, and re-used wool. The special

ty fibers are included with wool but law does not require 

that they be named. However, if they are, the percentage 

must be given. (9) 

As to the effectiveness of the act, it has almost 

eliminated the use of general terms, such as "woolen" 

and "part wool" in products which contain very little 

or no wool. The use of cheaper and inferior grades of 

fibers in lieu of more expensive wool fibers has decreased 

in vievj of the affirmative label requirements. (8) 

Research in the area of consumer use and understanding 

of clothing labels has been limited (25); therefore, one 

of the most important tasks of home economists at the 

present time is to assist individuals with decisions 

leading to satisfactory purchases. The wide variety of 

goods on the market makes it very difficult for the con

sumer to make decisions which i\rill provide him with the 

greatest satisfaction. 
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Authorities do not agree on the types of labeling 

that is most effective and the extent to which consumers 

desire such information. Baker (26) said, 

A label, as used in connection with clothing, 
may be defined as a slip or tag of paper or 
other material affixed to some garment or 
goods and bearing an inscription to indicate 
its character, ownership, price, or distinction. 

Clothing labels are of many kinds. They may be 

woven into a selvage, stamped on goods, printed on paper 

or cloth and attached permanently to a garment, or they 

may appear on all types and sizes of hangtags. They may 

contain numerous types of information, such as garment 

manufacturer's name, fabric manufacturer's name, size, 

finishes, care instructions, fiber content, styling 

information, trademarks, performance, color, fabric 

construction, model number, and other information. 

Coles (27) states that good labels from the consumers' 

viev/point are those which provide the necessary kinds and 

quantities of information in a manner that makes it easy 

for the consumers to make selections of goods v/hich best 

suit their needs with the least expenditure of time, money 

and effort. 

It is the general opinion of authorities such as 

Lovell (28), Fortress (29), and Mack and Wham (30) that 

the Textile Fiber Products Identification Act is inade

quate in itself. The consumer needs performance and care 
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information, also, as a definite standard for making wise 

choices in purchases. 

Consumers are quite often confused or misled by the 

care instructions provided with fabrics. (31) There are 

two choices a consumer may make in view of knowing more 

about fabrics. The first choice would be to actually test 

a sample of the fabric for care. Secondly, the consumer 

could request more explicit and permanent labeling from 

the textile industry. Label information is often inade

quate in providing information that the consumer needs. 

Presently, care labels often do not utilize words and 

phrases in cominon use to describe conventional washing 

and cleaning methods. The term "washing" does not give 

any indication of the conditions under which an item may 

be washed. 

In conclusion, there has been very little done by 

researchers to determine why v/ool behaves as it does. 

Wool has some very advantageous natural properties, such 

as very high elasticity and recovery, high resiliency, 

and holds it shape very well. Finishing processes are 

providing it with characteristics for wider usage. Care 

is a very important element in the consumer's mind. In 

order to bring wool up to the standards of competition 

with the synthetic fibers, research needs to determine 

what can be done to remove some of the limitations. 



22 

including shrinkage, lack of easy-care properties, and 

lack of variety in finishes. Improved standards for 

labeling are needed to assure the best use of the end 

product. (29) 



CHAPTER III 

METHODS AND PROCEDURES 

The methods and procedures of the American Society 

for Testing and Materials (32), the American Association 

of Textile Chemists and Colorists (33), and CCC-T-191b, 

Federal-Specifications for Textile Testing (34) were 

followed for the tests conducted in the study. Before 

the various tests were made the specimens were condi

tioned to equilibrium under controlled temperature and 

relative humidity. 

Selection of Wool Fabrics 

The two five-yard samples of wool fabric for the 

study were purchased from a local fabric store. Each of 

the fabrics were made by different manufacturers. 

Description of Fabrics 

The selected fabrics were solid in color, the same 

width, and were similarly priced. The fabrics were coded 

"A" and "B" as shown in Table 1, and v/ere used and referred 

to as such throughout the entire study. 

23 
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TABLE 1 

SELECTED FABRIC INFORMTION 

Properties 

Color & Code 

Width--inches 

Weight--oz. per 
yard 

Fiber Content 

Care Information 
on Label 

Price Per Yard 

Type of Weave 

Yarn Count 
Warp 
Filling 

Fabric 

Blue 

Identity 
Code 

"A" 

54 

7.4 

100^ wool 

Washable 

$2.98 

Plain 

37 
29 

Fabric 

Rust 

Identity 
Code 

"B" 

54 

7.1 

100$̂  wool 

Machine 
V/ashable 

$3.98 

Twill 

34 
31 

Methods of Cleaning 

The following cleaning methods were used in the study: 

Laundering Methods 

1) Launder-Ometer--based on CCC-T-191b Test Method 

5614. (34) Standard tests methods for the Launder-Ometer 

procedures state that one accelerated laundering correlates 

with the result of five average home or conmiercial laun

der ings . 
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Test specimens were cut 2" x 6" in order to accommo

date the physical tests that were made on the laundered 

specimens. A 0.5 per cent solution of a commercial 

detergent was used instead of the soap, since the test 

was made in vievr of the consumer's usage. 

One group of specimens was tested after one cycle; 

one set of replicates was laundered four additional 

cycles and tested. 

2) V/asher and Dryer—based on AATTC Test Method 88A-

1964. (33) 

The specimens were cut 24" x 24", with one set of 

them being laundered five times, and the other set of 

replicates being laundered twenty additional times. The 

latter was used to indicate the approximate number of 

times a consumer might launder a set of fabrics during one 

season. The twenty-five cycles should correlate with five 

accelerated launderings as stated in the previous Launder-

Ometer Test Method. 

All of the specimens were laundered in a washer, 

using the indicated cycles, with one cup of detergent 

to each load, which totaled four pounds. Dummy fabrics 

were added to the load to make the required pounds. The 

fabrics were removed after the cycle and placed in the 

tumble dryer for approximately fifteen minutes, or until 

damp dry. They were then placed on a dry, flat surface 
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and conditioned for at least two hours before repeating 

the cycles. Testing was done after the concluding cycles 

-- on each set of replicates with the exception of the 

dimensional stability tests, which were done after cycles 

1, 5, 15, and 25. 

Dry-Cleaning Methods 

1) Launder-Ometer--based on CCC-T-191b Test Method 

5621 . (34) 1̂ ^ order to maintain consistency in all tests, 

the Launder-Ometer Cleaning method was one cycle, so as 

to correlate with five cycles in the coin-operated method. 

The specimens were cut 2" x 6". The dry-cleaning 

solution v/as perchlorethylene cleaning fluid, the same 

used in the coin-operated machines, such as the customer 

might use. The cycle was run for thirty minutes at 100°F, 

the same as the other accelerated laundry cycles. 

2) Coin-operated Method--The specimens were 24" x 24" 

squares, as based on the standards required in the com

mercial dry-cleaning methods. These v/ere placed in the 

machine, using a four-pound load, v/ith dummy fabrics 

making up the extra weight. Five complete cycles were 

run in the machine, v/hich could be the appropriate number 

used by a consumer during a season. Testing was done 

after the completion of the fifth cycle. 
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Testing After Various Cleaning Methods 

A control sample was used in each test for comparison 

with the replicates of the various types of cleaned 

samples. Following the above mentioned methods of clean

ing, the specimens were analyzed for the following tests: 

Laboratory Tests--Objective Testing 

1) Dimensional Stability--based on CCC-T-191b Test 

Method 5558.2. (34) This method v/as for determining the 

relaxation dimensional stability of woven and knitted 

woolen cloths. The dimensional stability was determined 

by any changes in the originally measured and marked 

distances on the 24" x 24" samples after the cleaning 

methods. To determine dimensional stability on the 

Launder-Ometer methods, yarn counts were made on the 

specimens in both warp and filling directions and used as 

a basis for percentage change. 

2) Breaking Strength--based on CCC-T-191b Test 

Method 5104.2, Ravel Strip Method. (34) 

This test was used for determining the breaking 

strength of a specific width of v/oven cloth. 

3) Stiffness--based on CCC-T0191b Test Method 5204. 

(34) Flex-stiffness of the cloth in both warp and filling 

directions was determined by this method. The specimens 

were 'cut 1̂ "̂ x 6", with the longer dimension parallel to 

both sets of yarns to be tested. 
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4) Thickness--basod on ASTM Test Method D-461-61 . 

(32) The thickness of the fabric was tested by this 

method, which is often used to estimate the bulk and warmth 

of textile materials. The modification used in this method 

was to cut the specimens 2" x 3" in order to conform to 

the sizes in other tests. 

Panel Evaluations--Subjective Testing 

1) Appearance--based on AATCC Test Method 88A-

1964. (33) 

The specimens were 15" x 15", and were cut from the 

original 24" x 24" squares used in the cleaning methods. 

Six panel memibers were selected to evaluate the 

appearances of the specim.ens. The panel members included 

faculty members and graduate students in the Clothing and 

Textiles Department at Texas Technological College. 

The observers rated each test specimen independently 

using the follov/ing specified evaluation procedures. Each 

test specimen v/as compared to a control sample. The 

writer prepared the rating scale, based on AATCC Rating 

Scale (33) for appearance of fabrics in wash-and-wear 

items after home laundering. 

Class 5~-Negligible or no change in appearance, 
as compared to the control. 

Class 4—Slight change in appearance as to 
wrinkles, pilling, felting, and 
matting as compared to the control. 
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Class 3—Some, but not objectionable change in 
appearance as to v/rinkles, pilling, 
felting, and matting, as compared to 
the control. 

Class 2--Apparent change in appearance, as to 
wrinkles, pilling, felting, and 
matting, as compared to the control. 

Class 1--Objectionable change in appearance as 
to wrinkles, pilling, felting, and 
matting, as com.pared to the control. 

2) Hand—The specimens were cut from each of the 

samples follov/ing the various cleaning methods. 

The same previously named observers rated each 

specimen independently using the rating scale prepared 

by the writer. The end use for the fabrics was desig

nated as skirts and dresses for women. 

The following hand properties and explanations were 

used for the evaluation rating, using a modified form based 

on the ASTM Standard (32): 

(a) Thermal Character—apparent difference 
in temperature of the fabric and the skin of 
the observer touching it. (How comfortable 
do you think the fabric would be if worn as 
a dress or skirt by a woman?) 

(b) Surface Friction--resistance to slipping 
offered by the surface. (Do you think the sur
face would be suitable for dresses or skirts to 
prevent skin irritation of the v/earer?) 

(c) Density--weight per volume based on 
measurement of thickness and fabric v/eight, 
(Hov/ does fabric rate in v/eight for coLifort 
or protection for dresses and skirts for 
women?) 
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(d) Flexibility--ease of bending. (How do 
you think the fabric rates in terms of plia
bility or stiffness for the dresses or skirts 
for women?) 

The rating scale on each of the above hand properties 

was as follows: 

5—excellent 

4—good 

3--moderate 

2—slightly acceptable 

1—poor to unacceptable 

Analysis of Data 

The analysis of the data was made by comparisons for 

each of the tests, both objective and subjective, between 

the control group and all of the treatments for the 

cleaned replicates. This tabulated data was then evalu

ated in terms of the information given on the labels for 

care instructions and assessed as to its meaningfulness to 

the average consumer. 



CHAPTER IV 

BINDINGS 

In this chapter, the writer has recorded the results 

that were determined from both the objective and subjec

tive tests conducted with the tv/o selected wool fabrics. 

Tables were prepared to assemble the results of the 

objective test and the ratings of the subjective tests as 

the basis of the"discussion of the findings. 

Results of the Objective Tests 

The objective tests included dimensional stability, 

breaking strength, stiffness and thickness. The results 

for these tests were determined by the use of laboratory 

testing methods. 

Dimensional Stability 

Table 2 shows the mean per cent shrinkage of Fabric A 

and Fabric B after cleaning methods. The specimens were 

measured in both warp and filling directions which presented 

an overall dimensional stability. The specimens that were 

tested in the washer and dryer and the ones that were taken 

through cycles of the coin-operated cleaning machines were 

measured for change in measured distances. The Launder-

Ometer specimens were measured by means of yarn count in 

both directions. 
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TABLE 2 

THE lynSAN PER CENT SHRINKAGE OF FABRIC A AND FABRIC B 
IN THE WARP AND FILLING DIRECTIONS 

Fabric A Fabric B 

Specimens 

Control 

Launder inf̂  

Washer & Dryer 

1 cycle 

5 cycles 

15 cycles 

25 cycles 

Launder-Ometer 

1 cycle 

5 cycles 

Dry-Cleaning 

Coin-operated 

5 cycles 

Launder-Ome ter 

1 cycle 

V/arp 
% 

0.0 

4.8 

6.0 

10.1 

9.4 

-5.4'" 

-2.7 

1.4 

0.0 

Filling 

0.0 

5.1 

2.3 

6.7 

6.9 

-6.9 

-3.4 

0.7 

1 .2 

V/arp 

0.0 

0.9 

1.4 

3.8 

3.4 

-2.9 

-2.9 

0.7 

-0.6 

Pilling 

0.0 

4.1 

3.9 

6.5 

4.6 

0.0 

0.0 

0.7 

-3.2 

•- denotes elongation 
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Fabric A showed a 10.1 per cent shrinkage in the warp 

direction at the end of the washer-dryer fifteen cycles. 

It relaxed to some extent after fifteen cycles and showed 

an 0.7 per cent regain after twenty-five cycles. 

For the Launder-Ometer cycles. Fabric A showed elonga

tion in both warp and filling directions. At the end of 

one cycle and five cycles. Fabric A showed a 5.4 pe^ cent 

elongation and a 2.7 per cent elongation, respectively in 

the warp direction. There was a 6.9 per cent elongation 

in the filling direction after one cycle, and a 3.4 pe^ 

cent elongation in the filling direction after five 

cycles. 

The dry-cleaning methods showed a 1 .4 per cent 

shrinkage for Fabric A in the coin-operated five cycles in 

the warp direction, and the filling direction in the same 

number of cycles showed an 0.7 per cent shrinkage. The 

warp direction for Fabric A did not show any shrinkage 

in the Launder-Ometer dry-cleaning, but the filling 

direction showed a 3.2 per cent shrinkage. 

Fabric B, after fifteen cycles in the washer and 

dryer, showed a 3.8 per cent shrinkage in the warp direc

tion; the same specimens relaxed and showed a 3.4 per cent 

regain after twenty-five cycles. For the same cycles 

there was a 6,5 per cent shrinkage after fifteen cycles and 

a 1 ,9 per cent regain after twenty-five cycles. 
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There was a 2.9 per cent elongation in both one and 

five cycles on Fabric B in the Launder-Ometer, in the warp 

direction. No change resulted in the filling direction in 

the same cycles. 

Fabric B, in the coin-operated five cycles, showed an 

0.7 per cent shrinkage in both directions, while the 

Launder-Ometer dry-cleaning cycle showed an elongation of 

0.6 per cent in the warp direction and 3.2 per cent in 

the filling direction. 

The correlation of one accelerated laundering being 

equal to five home or commercial launderings did not hold 

true with either of the selected fabrics. The washer and 

dryer methods after five and twenty-five cycles produced 

shrinkage and the Launder-Ometer methods after one and 

five cycles resulted in elongation in all yarns except the 

filling yarns in Fabric B, which remained the same as in 

the original fabric. 

Perhaps an influence on the results of the tests was 

the difference in the methods of measurements that were 

used. The 24" x 24" specimens were measured for changes 

from the original markings placed on them. The Launder-

Ometer 2" X 6" specimens had to be cut to this size prior 

to cleaning methods. After they v/ere cleaned, a yarn 

count was made on them to test the dimensional stability. 

The yarn count on each set of cleaned specimens v/as averaged 
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and compared to the control of their respective fabric. 

Excessive handling of the smaller specimens could have 

been the cause for elongation in certain specimens. 

Fabric A was far from being dimensionally stable, 

especially in the laundering conditions. Fabric B showed 

more stability than Fabric A, but would not be acceptable 

as a washable fabric for the intended end item use. 

The Fabric A and Fabric B coin-operated specimens 

were acceptable, as only a small amount of shrinkage 

resulted. In the Launder-Ometer method for Fabric B 

there was an elongation of 3.2 per cent which could have 

resulted from over-handling. 

Breaking Strength 

The mean breaking strength per cent retained on both 

Fabric A and Fabric B is indicated by Table 3. Based on 

the breaking strength of the controls, the results indi

cated a relatively high per cent of retainment of strength 

except for Fabric A in the washer and dryer method. 

Fabric A, in the washer and dryer method, in the warp 

direction retained 75.7 per cent, and after twenty-five 

cycles retained 70.4 per cent of the strength. After 

twenty-five cycles in the filling direction 80.4 per cent 

was retained. 

The same fabric, in the Launder-Ometer laundering, 
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TABLE 3 

THE PER CENT BREAKING STRENGTH RETAINED BY FABRIC A 
AND FABRIC B IN THE V/ARP AND PILLING DIRECTIONS 

Fabric A Fabric B 

Specimens 

Control 

Laundering 

V/asher & Dryer 

5 cycles 

25 cycles 

Launder-Ome ter 

1 cycle 

5 cycles 

Dry-Cleaning 

Coin-operated 

5 cycles 

Launder-Ometer 

1 cycle 
. ,,,,.. 

Warp Filling 
i io 

100.0 

75.7 

70.4 

100,0 

90,4 

100,0 

100.0 

100.0 

100.0 

80.4 

100.0 

100,0 

100.0 

100.0 

Warp Pilling 
io io 

100.0 

100.0 

100.0 

100.0 

99.5 

99.0 

100.0 

100.0 

100.0 

98,2 

100,0 

100,0 

100.0 

99.0 
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retained 90.4 per cent of its strength in the warp direc

tion after five cycles. Under other methods for Fabric A 

there was a 100.1 per cent retainment of original breaking 

strength. 

Fabric A did show a greater overall loss of strength 

than Fabric B, and the greatest loss was most noticeable 

after twenty-five cycles in the washer and dryer. There 

was a 29.6 per cent loss in the warp direction and a 19.6 

per cent loss in the filling direction. The loss of 24*3 

per cent in Fabric A in the warp direction after five 

cycles in the washer and dryer was also considered exces

sive. 

In laundering Fabric B shov/ed relatively close results 

with only an 0.5 per cent loss in strength in the warp 

direction in the Launder-Om.eter five cycles. There was 

also a loss of 1.8 per cent in the filling direction after 

twenty-five cycles in the washer and dryer. The other 

readings showed 100.0 per cent retainment. 

The loss of strength of Fabric B in dry-cleaning was 

nominal. The only losses were a 1.0 per cent in the v/arp 

direction in the coin-operated machine, and a 1.0 per cent 

in the filling direction in the Launder-^Ometer. 

Fabric B retained more of its original breaking 

strength than Fabric A. Fabric A showed more shrinkage and 

felting than Fabric B; therefore, the v/eaker strength shov/ed 

up in Fabric A. 
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Stiffness 

Table 4 shows the directional stiffness after all 

cleaning methods. There was very little difference in 

the stiffness measurements of Fabric A and Fabric B. 

The controls for Fabric A showed a stiffness of 82.6 

mm. in the warp direction and 8l.0 mm. in the filling 

direction. For Fabric B the measurements were 8l ,2 mm. 

in the warp direction and 82.2 mm, in the filling direc

tion. 

The stiffness in Fabric A ranged from 76,6 mra, in the 

v/arp direction after twenty-five cycles in the v/asher and 

dryer to 84.2 mm. in the warp direction after one cycle 

in the Launder-Ometer laundering. 

In the filling direction of Fabric A, the range was 

from 78,2 mm, after one cycle in the Launder-Ometer to 

83.2 mm, after twenty-five cycles in the washer and dryer. 

The stiffness in the warp direction of Fabric B 

ranged from 80,8 mm, after five cycles in the coin-operated 

cleaning machine to 84.4 î »̂ after one cycle of laundering 

in the Launder-Ometer. 

The filling direction of Fabric B ranged from 79.6 mm. 

after one cycle in the Launder-Ometer to 83.6 mm. after 

twenty-five cycles in the washer and dryer. 

The results of this test showed similar stiffness 

measurements throughout all cleaning methods on both 
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TABLE 4 

THE STIFFNESS OF FABRIC A AND FABRIC B 
IN THE WARP AND FILLING DIRECTIONS 

Specimens 

Control 

Laundering 

Washer & Dryer 

5 cycles 

25 cycles 

Launder-Ometer 

1 cycle 

5 cycles 

Dry-Cleaning 

Coin-operated 

5 cycles 

Launder-Ometer 

1 cycle 

Fabric A Fabric B 

Warp 
mm.'"" 

82.6 

81.4 

76.6 

84.2 

82.8 

82.4 

81.2 

Pilling 
mm. 

81 ,0 

82,2 

83.2 

78.2 

80.6 

80.8 

79.0 

Warp 
mm. 

81.2 

82.4 

81 .0 

84.4 

83.6 

80.8 

81.6 

Pilling 
mra. 

82.2 

83.2 

83.6 

79.6 

82.8 

80.0 

81.2 

JJ. mm. = millimeter 
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fabrics. There was no indication of even a trend after 

the various treatments. 

Thickness 

Table 5 tabulates results from the thickness tests. 

The fabrics were the same thickness in the controls with 

the various cleaning methods showing only slight differ

ences. 

The control for Fabric A measured .0956 inches in 

thickness. Thickness of the specimens decreased in the 

follov/ing order. The dry-cleaning specimens measured 

.0947 inches for the Launder-Ometer one cycle and .0946 

inches for the coin-operated five cycles. 

The Launder-Ometer laundering specimens measured 

.0926 inches after one cycle and .0928 inches after five 

cycles. The specimens laundered in the washer and dryer 

measured .0915 inches after five cycles and .0905 inches 

after twenty-five cycles. 

Fabric B controls measured .0956 inches. The dry-

cleaned specimens were next in thickness, measuring .0950 

inches after five cycles in the coin-operated machines, 

and .0949 inches after one cycle in the Launder-OmBter. 

The remaining laundering measurements included .0932 

inches after one cycle in the Launder-Ometer and ,0937 

inches after five cycles. The washer and dryer specimens 
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THICKNESS OF FABRIC A AND FABRIC B 
AFTER CLEANING METHODS 

41 

Specimens 

Control 

Laundering 

Washer & Dryer 

5 cycles 

25 cycles 

Launder-Ometer 

1 cycle 

5 cycles 

Dry-Cleaning 

Coin-operated 

5 cycles 

Launder-Ometer 

1 cycle 

Fabric A 
(inches) 

.0956 

.0915 

.0905 

,0926 

.0928 

.0946 

.0947 

Fabric B 
(inches) 

.0956 

.0926 

.0922 

.0932 

.0937 

.0950 

.0949 
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measured .0926 inches after five cycles and ,0922 inches 

after twenty-five cycles. 

The results indicated that the controls of both 

fabrics were the same thickness. Fabric B showed less 

change than Fabric A under all conditions. The greatest 

change was on Fabric A in the washer and dryer. The 

thickness decreased to ,0915 inches after five cycles and 

to .0905 inches after twenty-five cycles. These specimens 

appeared thicker but actually measured less than the con

trol; this was a result of felting. The decrease in 

thickness was true for Fabric B, but less than for Fabric 

A. 

The specimens in both treatments of dry-cleaning 

remained more nearly like the controls. The dry-cleaned 

specimens did not felt as the laundered specimens did. 

Results of Subjective Tests 

The subjective tests were administered to a panel of 

six persons who used the prepared rating scales and evalu

ated the fabric specimens for appearance and hand. Expla

nations of the rating scales are shown in Appendix A and 

Appendix B. 

Appearance 

The results of the appearance evaluations, as shov/n 

in Table 6, showed much similarity under all conditions. 
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TABLE 6 

TOTAL SCORES AND RANGE OF RATINGS FOR APPEARANCE 
EVALUATIONS OP FABRIC A AND FABRIC B'"" 

Specimens 

Laundering 

Washer & Dryer 

5 cycles 

25 cycles 

Dry-Cleaning 

Coin-operated 

5 cycles 

Fabric A 

Total Range of 
Score Scores 

14 

8 

28 

1-4 

1-2 

3-5 

Pabri 

Total 
Score 

10 

8 

27 

c B 

Range of 
Scores 

1-2 

1-2 

3-5 

'̂-Rating scale is shov/n in Appendix A 
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As compared to the control, the dry-cleaned specimens 

in both Fabric A and Fabric B v/ere rated very high with 

the total score being twenty-eight for Fabric A and 

twenty-seven for Fabric B. The range in ratings of 

scores was three to five (some to negligible change) on 

both fabrics. 

In the washer and dryer laundering Fabric A rated a 

total of fourteen points after five cycles and a total of 

eight points after tv/enty-five cycles. The range of 

rating scores was one to four (objectionable to slight 

change) after five cycles and one to two (objectionable to 

apparent change) after twenty-five cycles. 

In the washer and dryer laundering Fabric B rated a 

total of ten points after five cycles and a total of 

eight points after twenty-five cycles. The range of 

rating scores was from one to two (objectionable to 

apparent change) after five cycles and tv/enty-five cycles. 

In both fabrics, the lower ratings appearance were in 

the washer and dryer. This was due to a vast amount of 

felting and shrinkage, as indicated in Table II. The 

specimens after five cycles rated higher than those of 

the twenty-five cycles and did not appear to have felted 

or shrunk as much. 

The appearance of the dry-cleaned specimens was 

far more superior than the laundered specimens. The tot?.l 



45 

score on Fabric A was twenty-eight with a rating range of 

three to five. For Fabric B the score was twenty-seven 

with a range in ratings of three to five. Pour of the 

panel members rated the specimens as actually having a 

better appearance than the control specimen. 

Hand 
( ( 

The hand test was administered individually to each 

panel member. The panel members were asked to feel the 

specimens, sight unseen, and rate each property according 

to the prepa.red rating scale. The properties v/ith expla

nations and the rating scale are shown in Appendix B. 

As seen in Table 7, the total average rating on all 

of the hand properties for Fabric A after cleanings was 

eighty-one, in comparison to the total rating on the con

trol which was ninety-five. The total average rating 

after cleanings on Fabric B properties was eighty-two, 

which was one point less than the total rating on the 

control. 

The rating on Fabric A control v/as so much higher as 

compared to the control of Fabric B, After cleanings the 

ratings on Fabric A specimens were lower than Fabric B 

specimens. This indicated that Fabric A was affected by 

all cleaning methods in all hand characteristics much more 

severely than Fabric B, therefore was less acceptable. 
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TABLE 7 

RATINGS OP PANEL EVALUATIONS OF HAITD*' 

F a b r i c A F a b r i c B 

Spec imens 

C o n t r o l 

Launder in^y 

Washer & D r y e r 
5 c y c l e s 

25 c y c l e s 

Launde r -Omete r 
1 c y c l e 

5 c y c l e s 

D r y - C l e a n i n g 

C o i n - o p e r a t e d 
5 c y c l e s 

Launder-Ome t e r 
-1 c y c l e 

T o t a l R a t i n g s 
E x c l u d i n g C o n t r o l 

Average R a t i n g s 
E x c l u d i n g C o n t r o l 

Properties '"""" 

TC 

25 

23 
20 

21 

24 

24 

21 

133 

22 

SF 

22 

19 
IB 

15 
17 

22 

19 

110 

17 

D 

24 

18 

23 

20 

22 

23 

21 

127 

21 

F 

24 

22 

CM
 

O
 

CM
 

C
M

 

21 

19 

19 

123 

21 

T 

95 

82 

83 

76 
84 

88 

80 

493 

82 

Propert ies '""" ' 

TC 

22 

21 

22 

23 
22 

23 

21 

132 

22 

SF 

18 

17 
15 

17 
18 

19 

18 

104 

17 

D 

21 

22 

21 

23 
22 

21 

21 

128 

23 

P 

20 

21 

21 

20 
20 

21 

19 

122 

20 

T 

81 

79 
79 

83 
82 

84 

79 

486 

81 

'"'Rating scale is shov/n in Appendix B, 

'JHJ-TC = Thermal Character F = Flexibility 
SF = Surface Friction T = Totals 
D = Density 



CHAPTER V 

SUMMARY, CONCLUSIONS AND RECOMI^NDATIONS 

Summary 

Wool, like any other fiber, has its own advantages 

and disadvantages when used in "easy-care" fabrics. 

Hov/ever, due to its disadvantages, it is very difficult 

for wool to compete with the many nev/ly developed fibers 

that maintain the inherent "easy-care" properties. 

Since the author was interested in the possibilities 

of increased usage for the wool fiber, a study was made on 

two selected wool fabrics. The apparent physical differ

ences in the two fabrics were weight, weave and yarn count. 

(See Table 1.) The problem of the study was to determine 

if the two selected wool fabrics would retain the proper

ties desired by the consuraer after they had been through 

the cleaning processes. These processes included those 

stated on the label in addition to the care conditions 

considered optimum for v/ool fabrics. The care on the 

labels stated "washable" and "machine washable" and the 

care conditions considered optimum for most wool fabrics 

is dry-cleaning. 

After completing the cleaning processes objective 

laboratory tests and subjective panel evalu8.tions v/ere 

made to compare the findings with available labeling 
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information. From these tests, results were tabulated and 

used to determine if any information found might assist 

the consumer in buying wool fabrics which would provide 

the best performance. 

Conclusions 

Prom the tests conducted for this study the following 

conclusions have been made. Shrinkage (Table 2) was a 

very important factor in the results of both Fabric A and 

Fabric B. Results shov/ed that Fabric A shrinkage was 

greater than that of Fabric B. This could be very rea

sonable due to one very important factor, shown in Table 1. 

The care label information on Fabric A stated "washable"; 

on Fabric B the label stated "machine washable," The 

recommended conditions for washing were not given on 

either fabric. However, the conditions used in the study 

for washing were selected in order to be comparable to 

that of hand laundering. (32) The temperature was lOO^F., 

and the detergent was a solution of 0.5 per cent deter

gent. 

Some of the Launder-Ometer specimens shovjed elonga

tion. This could have been due to size difference or 

excessive handling during the processes. The elongation 

did bring some variation into the results. 

With each laundering cycle measured, there v/as more 

shrinkage and felting. Due to the difference in shrinl:age 



49 

with various laundering methods it was determined that the 

one cycle accelerated laundering was not comparable to 

five home launderings. (33) These did not react the same. 

As for the dry-cleaning processes there was no 

shrinkage, only some elongation possibly due to size 

difference or handling. 

The writer concluded that of the two fabrics Fabric A 

was definitely less stable than Fabric B; it did shrink 

more and definitely would not please a consumer. In regard 

to its label information, it could well be asked, "Just 

what did the term 'washable' mean?" Fabric B did say 

"machine washable" and reacted better than Fabric A to the 

conditions. Hypothesis 1 would have to be rejected for 

laundering since both fabrics did shrink more than the 

acceptable amount; the hypothesis could be approved for 

dry-cleaning. 

With the exception of the washer and dryer five and 

twenty-five cycles on Fabric A, the breaking strength was 

maintained on a rather high basis. These results indicate 

that v/ater and/or detergent had very little effect on the 

breaking strength of the specimens. The number of cycles 

was a prevailing factor since both fabrics lost more 

strength after each treatment. The v/riter cannot approve 

Hypothesis 2 for laundering, but it can be approved for 

dry-cleaning processes. 
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The stiffness results shov/ed very little variance. 

V/hen the panel rated the fabrics on flexibility. Fabric A 

was rated nearly the same as Fabric B. The results of the 

stiffness tests shov/ed Fabric A to be a bit lov/er than 

Fabric B. The difference was possibly due to the feel. 

Since Fabric A had felted more than Fabric B, it had a 

tendency to give a more flexible feel. Hoffman and Beste 

(23) stated that the two extremes of stiffness were firm 

and soft. Fabric A had felted so much that it definitely 

had a softer characteristic. This test disproves Hypothe

sis 3 for laundering but it can be approved for dry-

cleaning. 

Hypothesis 4 ^as disproved as the thickness changed 

v/ith various cleaning processes. The thickness and 

density of hand results indicated that with felting both 

fabrics had a very nappy or fuzzy surface. This gave them 

the feel of being thicker but by measurement the fabrics 

were not. The original fabrics were actually thicker than 

any of the cleaned specimens. This held true in the hand 

evaluation, also, in that panel members indicated a higher 

rating on the cleaned ones, which means they had a softer, 

thicker feel. 

As for the appearance (Table 6) and hand evaluations 

(Table 7) in the study, there v/as a noticeable difference 

in Fabric A and Fabric B as compared to their controls. 



51 

The panel members Indicated that it was difficult to des

cribe the feel of the fabrics without being able to see 

them. However, the results were very close with those of 

appearance. After giving and scoring these tests, the 

writer feels that either test might be satisfactory if 

administered separately, as was done in this study. 

Hypotheses 5 and 6 were disproved for laundering and 

approved for dry-cleaning. 

The writer feels that labeling v/as inadequate in the 

case of both fabrics. The terms "washable" and "machine 

washable" were insufficient in maintaining the proper 

care. The v/riter agrees with Hall (31), who emphasized 

that labels are inadequate in providing the information 

that the consumer reads; The conditions for washing were 

not known from the label information. Consumers want the 

best performance from what they purchase, and in order to 

get this performance, labels must be more concise. 

It was shwon throughout the study that dry-cleaning 

was quite acceptable for both fabrics, but the results of 

laundering were considered more important to this study. 

In order to get the best performance out of wool fabrics, 

labeling information must be improved. The consumers are 

at a loss as to what label information really means because 

it is inadequate as to all instructions for care. 
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The consumer will continue, as stated by Lundgren 

(3), to demand products which will provide him with the 

best in style, hand, appearance, comfort and durability. 

In order for wool to compete with the synthetic or man-

made fibers, research and nev/ developments will have to 

be expanded to a great extent. Perhaps the blending with 

other fibers to overcome some of the distinct disadvan

tages of v/ool will be the answer. Until this has been 

achieved, it is doubtful that the increase in wool mill 

consumption will be maintained. The consumer wants 

washable fabrics. 

Recomjuendations 

The author recommends: 

1 . that wool fabrics be developed which are com

petitive with the easy-care fabrics; 

2. that much research be done for the purpose of 

obtaining a truly machine washable wool fabric; 

3. that blends of wool and synthetics be considered 

to produce a machine washable fabric; 

4. that a study be done on the geom.etry of wool 

fabrics to determine the influence of such 

factors as weave, yarn diameter, cover factor 

and yarn crimp; 
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5. that a study be made to determine the effect a 

finish might have on fabrics of various geometric 

measurements; 

6. that labeling of fabrics be made m.ore concise. 
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APPENDIX A: APPEARANCE--RATING SCALE 

Class 5--Negligible or no change in appearance as com
pared to the control. 

Class 4-"81ight change in appearance as to v/rinkles, 
pilling, felting, and matting as compared to 
the control. 

Class 3--Some, but not objectionable, change in appearance 
as to wrinkles, pilling, felting, and matting as 
compared to the control. 

Class 2--Apparent change in appearance as to wrinkles, 
pilling, felting, and matting as compared to the 
control. 

Class 1--Objectionable change in appearance as to \-/rinkles, 
pilling, felting, and matting as compared to the 
control. 

Ratings were the same as class number. 
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APPENDIX B: HAND--PROPERTIES AND RATING SCALE 

The end use for the fabrics is for skirts and 
dresses for women. 

Following are hand properties and explanations: 

(a) Thermal Character—apparent difference in 
temperature of the fabric and the skin of the 
observer touching it. (How comfortable do 
you think the fabric would be if v/orn as a 
dress or skirt by a woman?) 

(b) Surface Friction--resistance to slipping offered 
by the surface. (Do you think the surface v/ould 
be suitable for dresses or skirts to prevent 
skin irritation for the wearer?) 

(c) Density--v/eight per volmne based on measurement 
of thickness and fabric v/eight. (How does 
fabric rate in v/eight for comfort or protection 
for dresses and skirts for v/omen?) 

(d) Flexibility--ease of bending, (How do you 
think the fabric rates in terms of pliability 
or stiffness for the dresses or skirts for 
women?) 

RATING SCALE 

5--excellent 

4--good 

3--moderate 

2--slightly acceptable 

1--poor to unacceptable 




