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IN 

Laundering is a cleaning process that is repeated frequent- 

ly whether it be done at home or commercially. The question 

arises as to whether or not service qualities of fabrics may be 

influenced by the laundering processes employed. 

Most laundering processes require a detergent to remove 

soil efficiently. detergent is a substance that is soluble in 

water, lowers surface tension and forms an emulsion to give a 

suds. Soap is one of the common detergents. 

Cotton fabrics, such as ginghams and percales, are suitable 

for a variety of clothing and household uses. They are frequent- 

ly sent to commercial laundries. 

The lack of permanence of color in comparatively inexpen- 

sive cotton materials presents definite problems both to the 

consumer of the materials and those entrusted with their care. 

Of the several methods of applying color to cloth, the three 

that are commonly employed in the dyeing of cotton fabrics are 

yarn dyeing, piece dyeing and printing. In yarn dyed fabrics, 

the yarns themselves are dyed and then woven into cloth. In 

piece dyed, the cloth is dyed in the piece by immersing in or 

passing through a dye bath. In printed fabrics, the color is ap- 

plied and fixed to the surface of the cloth. 

The purpose of this study was to observe the effect of com- 

mercial laundry processes upon the service qualities of six blue 

cotton fabrics representative of yarn dyed, piece dyed and 
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cases the commercial process weakened the fibers to a greater 

degree than the home process. 

Howarth (8) studied the effect of various methods of power 

and home laundering on certain cotton fabrics. Chambray and 

broadcloth were used and the percentage loss in breaking strength 

and the amount of shrinkage per yard were determined. Results 

indicated that power methods were no more severe on the strength 

of these fabrics than home methods and that power methods had 

slight]. y less effect on the loss of color. All fabrics showed 

some change in color by all laundering methods. 

The effects of washing agents on linen and cotton was 

studied by Turnbull and Supple (16). The fabrics were laundered 

10, 25, 40, and 50 times by ordinary home processes in distilled 

ater, and in solutions of two washing powders and a neutral 

soap. Neutral soap and washing powders had a decided strength- 

ening effect upon cotton fabrics during 1 to 25 washings and 

thereafter they weakened them markedly. Soap and the washing 

powders produced a marked discoloration in the fabrics. 

A comparison of service qualities on certain cotton fabrics 

was made by Dennis (a). Methods of applying color and the ef- 

fect of pleating and starching in laundering were studied. The 

study showed that laundering was a greater factor in deteriora- 

tion of strength than sunlight, and sunlight a greater factor in 

fading than laundering. 

Snyder and fiinegar (14) used pillow cases of three qualities 

and prices in their study to determine whether there is any real 

basis for the belief that wear on clothing is greater with corn- 



meroial than home laundering. In every ease washing by the 

mercial laundry decreased the strength of the threads more than 

washing by home methods. An explanation suggested was that in 

the commercial laundry a greater number of suds and rinses were 

used than in most homes. 

A study was made by McTavish (9) to determine the relative 

shrinkage and wearing qualities of different priced ginghams. 

oriels chosen were placed in three groups ranging in price 

to 35 cents. The study concluded that the number of 

threads per inch had no direct bearing on the wearing qualities 

of ginghams but influenced the shrinkage. The price of material 

was proportional to the number of threads per inch. 

The purpose of a study by Coles and Kirkpatrick(1) was to 

find a simple and reliable household method of testing the color 

of cotton fabrics for fastness to laundering and light. Also to 

determine the relative fastness of color in guaranteed and non- 

guaranteed cotton fabrics. Tests were made on nine pieces of 

suitings and ginghams. These materials were tested according to 

washable A tests as set up by American Society of Textile Chem- 

ists and Colorists. The fabrics were also washed 50 times with 

a neutral soap solution and luke warm water. Results showed 

that guaranteed fabrics were in general more reliable than non- 

guaranteed and that there was a wide variation in the reliability 

of fabrics guaranteed as fast color. In most cases there was a 

close relation between fastness to laundering and fastness to 

light. 



The study by Ginter and others (5) on the durability of 

cotton garments as affected by laundering and wear was done to 

show the effects of wear as made by physical changes on a group 

of cotton garments which were worn and laundered until worn out. 

The fabrics used in this study included 5 medium weight muslins 

ranging in price from 10 to 29 cents. Results showed that warp- 

wise, the material was more weakened than fillingwise. In re- 

gard to durability, material tested after artificial abrasion in 
the laboratory did not rank in the same order as the same ma- 

terial subjected to body wear and laundering. 

Factors controlling fading were reported by Sch (11) 

factors studied were intensity of light falling on dyed material, 

the relative humidity of the air in contact with the dyed ma- 

terial at the time of exposure to the light, the temperature of 

the air and the temperature of the exposed surface of the cloth. 

It was found that fading during a certain length of time at 90 

per cent relative humidity was the same as when exposed three 

times as long at 30 per cent relative humidity. 

METHOD OF PROOSIORN 

Six cotton fabrics, medium blue in color, of plain weave, 

two each of piece-dyed, yarn dyed, and printed materials, were 

selected for study (Plata I). The price range was from 19 to 59 

cents a yard. One yard from each fabric was used as a control. 

Then each of the six fabrics was divided into three three-yard 

pieces, making three similar groups of fabric samples. The three 

groups were laundered under different conditions by commercial 



EXPLANATION OF PLATE I 

Fig. 1 Yarn dyed, fabric 1 

Fig. 2 Yarn dyed, fabric 2 

Fig. 3 Piece dyed, fabric 3 

Fig. 4 Piece dyed, fabric 4 

Fig. 5 Print dyed, fabric 5 

Fig. 6 Print dyed, fabric 6 
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PLATE I 

Fig. 1 

Fig. 3 

Fig. 2 

Fig. 4 

Fig. 5 Fig. 6 



laundries. Water at 100°F. and a high titer soap were used by a 

laundry in Wichita; water at 1600F. and a high titer soap, by a 

laundry in Manhattan; and water as drawn from the tap and a low 

titer soap by the same laundry in Manhattan. The fabrics were 

laundered in two suds and rinsed four times. The first rinse was 

in water of the same temperature as the Water used for the suds. 

Subsequent rinses were gradually cooled until the last was the 

temperature of water as drawn from the tap. Ironing was done by 

a flat work roller press. 

The controls were tested for thread count, breaking strength 

and elongation before and after abrasion, percentage sizing and 

finishing, thickness, twist, crimp, weight per square yard, yarn 

counts and color (Table 1). 

Color change was measured at the end of the tenth laundering. 

After both five and ten launderings, tests were made for thread 

count, breaking strength, elongation and shrinkage. 

The following tests were made on the fabric after it was 

laundered 25 and 35 times: Thread count, breaking strength and 

elongation before and after abrasion, shrinkage, and thickness 

At the conclusion of the laundering period of 35 times, color 

change was again measured. 

The raveled strip method as set up by Committee D 13 (2) 

was used to determine the breaking strength and elongation. Ten 

strips on both warp and filling were prepared for this study. 

Tests for abrasion were made after material was abraded 

three hundred times on the M.I.T. model of abrasion tester. The 

abradant used was crocus cloth. Rules set up for the use of the 
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10 
machine were followed. After abrasion, ten strips on the fill- 

ing and ten strips on the warp were prepared for tests of break- 

ing strength. 

A quantitative analysis of the cotton fabrics was made t 

remove all non-fibrous constituents, sizing, and finishing added 

by the manufaetarors Approximately five grams of material were 

taken for the test. After constant weight was reached the 

specimen was extracted for Wo hours with carbon tetrachloride. 

The specimen was completely immersed in a three to eight per cent 

aqueous solution of a starch and protein solubilizing enzyme for 

one hour at a temperature of 122 to 140°P. then rinsed 12 times, 

then dried and weighed (Committe D U, 2) 

Qualitative tests were made to determine the presence o 

dextrin glucose, cane sugar, glycerine, starch and egg albumin. 

Analysis was made according to methods accepted by the American 

Society of Textile Chemists and Colorists (17). A test for dex... 

trip was made with a dilute iodine solution. A reddish violet or 

brown coloration indicated the presence of dextrin. Fehlingis 

solution was used to test for glucose. If glucose was present, 

a red or yellow precipitate (cuprous oxide or hydroxide) sep- 

arated out at once. The presence of cane sugar was found by 

using dilute sulfuric cid, then neutralizing with sodium hydrox- 

ide and Fehling's solution. If cuprous oxide was formed, cane 

sugar was present. A test for glycerine was made by using po- 

tassium hydrogen sulfate, then passing the gas evolved into 

Schiff 's reagent. When glycerine was present, Schiff's reagent 
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developed a purplish color. 

The twist of yarn was determined on a Suter twist counter. 

A 10-ineb length was inserted in the jaws of the twist counter 

and twisted under tension until It broke. Another ten-inch 

length was inserted in the jaws of the twist counter and the 

yarn was then untwisted and retwisted in the opposite direction 

until it ruptured. The yarn twist was calculated by using the 

following formula (7): 

N1 - N2 -t 
t 

N2 = Number of turns of twist to rupture 

N1 = Number of turns to untwist and ret ist to rupture 

t = Total number of turns in one inch 

L = Length of yarn 

Shrinkage was measured by marking off with a thread a 10- 

inch square whose sides were parallel with the warp and filling 

yarns. The sample was taken at least three inches from the sel 

vage (2). 

The weight per square yard of fabric was calculated on the 

basis of the weight of five pieces two inches square or 20 square 

inches of material as set up by Committee D-13 (2). 

Thickness was determined with a thickness gauge according to 

she method accepted by Committee D-13 (2). The gauge was equip- 

ped with a dial graduated to read directly to 0.001 imeh. 

camera lucida was used to determine the crimp. The curves 

were traced on a sheet of paper. A straight line was drawn 

across the top of the curves. Both curved and straight lines 



were stepped off with a compass. The percentage of crimp was 

calculated from the following formula: 

Poreentsge of Crimp m Len thjef.curved line - Length of straight 
Length of straight line 

z100 

An eight inch square of Oaeh fabric was used to determine 

yarn counts. These eightm.inch squares were dried and weighed. 

The warp and f1111 yarns were raveled and counted and then 

weighed separately. c combined weights of the warp and filling 

yarns were subtracted from the original sample. The difference 

was divided between warp and filling. The number of yarns in the 

specimen, both warp and filling, was multiplied by the length of 

the specimen. After computing the crimp, it as added to this 

length. The following formula was used to calculate ate cotton 

system (6): 

Yarn Counts = To th in inches x 4 3 6 Grams in ound) x 
OP 0 S 

1 

840 (Number of yards in iani) 

p 

The R S B Color Analyzer was used to measure the change in 

color. Colors were analyzed by the method described by the Bausch 

and Lomb Optical Company (18) according to the Munsell system. 

After the percentages of sector color and neutrals were deter-. 

mined, the color specifications of hue, saturation and brilliance 

were calculated. The following formula was used to express col- 

or in its primary attributes in figures for the sector percent- 

age of colors and neutrals, using balanced illumination: 



H(hue ) Px (Z 1) 
Ax Px + As )ig 

where Number of first hue (clockwise in the hue eirele) 

irg Number of the second hue (clockwise in the hue circle) 

A = Area (expressed in sector percentage) 

P = Power number (brilliance x saturation) 

H = Resulting hue 

6 = Saturation or chrome = A 

nee or value =1 
4 

ioo 
To express osiers in figures so that color change may be 

visualized, Niekerson's formula was used (9) with adjustments 

suggested by Subcommittee A-7 of ;committee D-ló of the A.S.T.M. 

for color tolerance. 

The original formula then became: 

I = (C/S) d2H 6d1, 3dt; 

where I = Index of fading 

R Hue 

L Lightness (brilliance or value) 

C Chrome (saturation) 

d = Difference 
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FINDINGS AND DISCUSSION 

Analysis Of Controls 

n analysis was made before laundering of the six cotton 

fabrics selected for study. No fabric was balanced as to thread 

*Mat as in all cases the warp threat count exceeded that of the 

filling. The warp thread count vsrisd from 86.8 to 132.7 per 

Wahl the filling thread count, from 63.3 to 77.2 per inch. The 

lowest breaking strength of the warp yarns was 33.2 pounds; the 

highest 67.8, The lowest breaking strength of filling yarns was 

16.5 and the highest, 33.2 pounds. 

The greatest amount of sizing and finishing was found in 

fabric 5 and the least to fabric 3. Fabrics 1 and 3 contained a 

small amount of dextrin, fabric 5 contained a large amount. A 

small amount of starlit was found in fabrics 2, 4, and 6* hibrie 

6 contained a s, 11 esOlitt Of glucose, cane sugar and egg a1bom1n. 

The yarn twist in both warp and filling vus Z for all fah.* 

ries. The number of turns per inch in both warp and filling 

varied from 20,6 to 30.4 in all fabrics. In fabrics 1, 2, 4, and 

6 there were more turns per Inch in warp yarns than in filling: 

fabrics 3 and 5 had more terns per inch in filling yarns. Fab- 

ric 4 had the highest twist in both warp and filling* The low- 

est twist occurred in the filling of ftbris 10 

The weight per square yard Of *11 meterlsle varied from 

i;.61 to 3,40 ounces. Mori. 3 vas the heaviest and fabric 

lightest. 

th 



The thickness varied from .008 to .001 inch. 

The percentage of crimp in yarn ranged from 5.9 to 

the warp yarns and from 5.9 to 16.4 in the filling. 

Thread count, crimp, twist, weight per square 

ness and sizing are shown in Tables 1, 2, 3, and 4. 

General Xffeets of laundering 

0 thiea.. 

Fabric 1 Showed an increase from 91.0 in warp thread count 

to 60.1 after 25 launderings and then a decrease to 92.3 after 

36 launderings. Filling thread count remained at 69.0 until af- 

ter 35 launderings and then showed a thread count of 70.3. The 

breaking strength of warp yarns decreased when laundered by all 

the different processes. The breaking strength of filling yarns 

increased when laundered by process using water as drawn from 

tap but as not consistent when laundered by processes using 

water of 100°F. and 160°F. There was a slight increase in elon- 

gation in warp and filling yarns after all laundering processes. 

The percentage increase in thickness varied after laundering from 

5.1 to 14.8. 

Fabric 2 showed an increase from 93.1 in warp thread count 

to 96.9 after 25 launderings and then a decrease to 94.5 after 35 

launderings. The filling thread count showed an increase from 

70.0 to 78.0 after the fabric was laundered 35 times. The break- 

ing strength of warp and filling yarns increased under all laun- 

dering processes after laundering 5 times and decreased under 

all laundering processes after laundering 25 times. There was a 



Table 2. Thread count, amount and percentage of change in breaking strength and elongation of filling yarns of six' cotton fabrics 
laundered 5, 10, 25 and 35 times before and after abras ion. 

111=11=11103111*-17,--...; 

Ifarq dyed 

NuMber :Tempera's: 
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:launder-: 
tare : 

Thread count Breaking strength 
in rounds 

Breaki.i6 treu6th: 
.n J OlAnd 
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Before 
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1 

2 

0 
5 

10 
25 
35 

0 
5 

10 
25 
35 

0 
5 

10 
25 
35 

0 
5 

10 
25 
35 

0 
5 

25 
35 

0 
5 

10 
25 
35 

Tap 

100° F. 

160° F. 

Tap 

100° F. 

160° F. 

69.0 
69.2 
69.4 
69.3 
70.0 

69.0 
69.0 
69.2 
60.2 
70.3 

69.9 
69.0 
69.0 
69.8 
70.1 

73.0 
76.0 
76.9 
77.3 
'7S.0 

73.0 
'76.4 
76.8 
76.7 
78.2 

'73.0 
76.2 
76.5 
77.1 

63.5 

69.0 
68.6 

63,5 

68.0 
63.4 

68.5 

6:'..8 
70.5 

71.6 

75.4 
77.1 

71.6 

74.9 
75.7 

71.6 

75,6 
75.7 

29.9* 1.2 
31.5 ± .9 
32.6 t .8 
35.2 17.4 
33.5 t.6 
29.9 
35.0 1 .5 
32.9 1 .7 
35.6 -±- .4 
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3443 .5 
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36.7 .5 34.1,6 
33.2 4 1.3 
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34.4 1 .3 
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34.4 .4 
35.7 .3 
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33.2 ' 1.3 

37.0 .9 
35.2 z.f' 44 
32.7±.3 

1541 tr- .3 

31.3 .1 
21.1 .7 rj 

15.1 .3 

28.5 3, .5 
21.1:- 1.6 
15.1t .3 

33,6 .5 
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3.4.2 .3 
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26.81- 
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14.2-.4 

32.6 .4 
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34.0 
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33.2 
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30.5 

15.2 

31.3 
21C 

15.2 

23.7 
21.1 

15,2 

33.5 
27.8 

14.5 

28.4 
27.5 

14.5 

25.6 
24.2 

14.5 

30.9 
30.8 

100.0 
4.9 
6,5 
9.9 

10.7 

100.0 
16.9 
9.6 

18.5 
9.5 

100.0 
17,4 
10,9 
22.5 
13.5 

100.0 
2.1 

- 3.9 
2.1 
6.0 

100.0 
- 3.6 
-20.5 

2.1 
- 5.7 

100.0 
1.2 
6.6 
0.6 

- 3.1 

- 49.1 

4.7 
- 29.8 

- 49.1 

- 4.0 
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-22.9 
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.31 .06 
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.30 ± .00 
.30 .00 

.22 .01 

.25 ± 401 

.30 ± .00 

4 2 2 ±401 

.27 ± .01 
423 ± .01 

.22 4 ,01 

. 30 00 

.22 1:0.01 
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.27 * .01 
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.22 t 016 

.29-1.00 
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7.0 
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8.3 
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7.0 
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9.0 
9,2 

7.0 
9.6 
9.8 
8.5 
849 

10.4 
1040 
10.7 
10.7 
10.7 

10.4 
9.6 

10.1 
10.6 
8.7 

10,4 
1046 
10.0 
10.3 
1042 

7.3 

3.3 
10.0 

7.3 

9.2 
7.7 

0.3 

10.0 
7.6 

7.3 

9.1 
10.7 

7.3 

9.8 
9.6 

7,3 

11.3 
9,6 



Table 2 (cont.) 
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Piece dyed 
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:launder.: of 
1 ings gyrate 

Breakinu strength: Percentage of 
Breaking Thread count e ng s in 

in pounds 
pounds corrected 

corrected 'break #t stren t 
Fefore 'f ter Before : fter : Be ore : Af 

:abrasion:abraslon: abrasion: abrnsion ,abraslot:ara loq:abrasion:ab 

Elongation Percentage of 
elongation 

or : ''efore :Ifter 
ion abrasion ta5rasion:abrasion 

3 0 
5 

10 
25 
35 

Tap 63.3 
34.1 
63.6 
63.2 
63.3 

63.2 

62.7 
63. 

16.5 ± .3 
10.9 ± .7 
21.3 ±- 1.1 
23.7 1.2 
13.9 ±.4 

15.2 .-±= 

21.9 
18.6 -I- .5 

16.5 
18.7 
21.3 
23.7 
13.3 

15.1 

22.1 
18.6 

100.0 
13.5 
29.0 
43.9 
14.0 

9.5 

33.9 
12.7 

.17 ± .01 

.22 ± .00 

.21± .01 

.24 ± .03. 
ft .20 ± .00 

.16 --. .01 

.23 --t .01 
.26 ± .01 

6,3 
7,6 
7.0 
8.3 
6.9 

5.3 

7,9 
8.7 

0 1000 F. 63.3 63.2 16.5:42 .3 15.2 .6 16.5 15.1 100.0 » 9.5 .17 t .01 .16 ±.01 6.3 5.3 
5 63.3. 23.4 23.4 42.1 .24 ±.01 8.1 

10 63.5 17.9 ± .2 17.8 7.9 .15 A-7.01 5.1 
25 63.5 62.7 19.0± .6 20.0t .4 18,9 20.2 14.9 22,4 ,21 ±.01 .22 -1.03. 7.2 7.6 
35 64.6 63.3 24.0 20.9 -± .7 23.6 20.8 43.0 26.0 .24 ±.01 .23 1.41 8.3 7,,7 

0 160° F. 63.3 63.2 16.5 7-4- .3 15.2 t.t.,6 16.5 15.1 100.0 9.5 17 :2,01 le ±.ol 6,3 5,3 
5 63.6 22.0 ± .8 21.9 33.0 .26 ±.01 8.7 

10 63.8 19.5 ± .6 19.5 17.6 .21 7.0 
25 64.3 62.6 23.8 ± .9 20,3 ±.7 23.8 20.6 44.6 .24.8 .23 .23 ±.01 7.9 7.7 
35 64.0 62.9 20.9 ± 1.1 20.8 .5 20.8 20.8 25.2 26.0 .21 ,23 ±O1 7.1 7.8 

4 0 Tap 77.2 76.7 32.5 ± .1 23.1 1.6 32.5 23.3 100.0 .28.3 ,34 ± .21 .36 ±.24 11,3 11.9 
5 79.6 33,2 ±4 32.2 . 0.9 .35 'I', 01 11.9 

10 79.8 32,5 -I: .6 31.5 . 3.0 .36 ±.01 12.2 
25 79.9 79.9 32.4 ± .4 31.5 ±.8 31.3 30.3 . 3,7 . 6.8 34 ±,01 .31 .01 11.6 10.4 
35 79.5 79.3 29.9 ±,5 26.6 :1=04 29.1 25,7 .10,5 .20.9 .31 ±.01 .33 ±01 10.6 11.1 

0 100° F. 77.2 76.7 32.5 ± .1 23,1r, 1.6 52.5 23.3 100.0 .28.3 .34 ± .21 .35 ± .24 11,3 11,9 
5 80.0 33.9 ± .3 32.7 0.6 *34 .01 11.6 

10 80,5 32.4 .±.7 31.1 - 4,3 .32± .03. 10,9 
25 80.5 79.7 33,4 t .4 29.4 " .1 32.0 28.4 - 1.5 .12.6 ,35 ,01 .33 71701 11.7 11.5 
35 80.5 79.3 32.3 -.±.5 26.9 .6 31.0 25.5 - 4.6 ..21.5 . 3'7 ± , 01 .36 .01 12.3 12.2 

0 160° F. 77,2 76.7. 32.5 -±".1 23.1 t 1,6 32.5 23,3 100,0 .28.3 34 ±.21 ,35 .24 11.3 11.9 
5 30.0 32.0 , 30.9 » 4.9 .33 .03. 11.2 

10 80.0 31.7 7t7.6 30.6 . 5.8 .33 rt.- .01 11.0 
25 30.0 79.5 32.4 t .4 31.2 *.5 31.3 30.1 . 3.7 . 7.4 .36 ±,01 .37 ±.01 12.1 12,6 
35 79.8 29.7 ,7 27.7 .5 28.4 26.6 .12.6 .18,2 .30 -t.01 .32 .01 10.1 10.7 



Table 2 (c-,)ncl.) 

: Number :Ten4sera-1 
MbrIc: of : ture 

:launder- : of 1 e ore 
ings water fabraslon:a-rasipn: 

Thread count 

O Tap 
5 

10 
23 
35 

O 100° F. 
5 

10 
25 
35 

O 160° F. 
5 

10 
25 
35 

O Tap 
5 

10 
25 
35 

O 100° F. 
5 

10 
25 
35 

O 1600 F. 
5 

10 
25 
35 

DreakinG strenGth 
in pounds 

or 
abrasion 

in pounds : change in 
corrected :break.' 

:abrasion'abra1ori ° b 

RIonsation 

After 
abrae n 

Percentage of 
elonatIon 

: teibore 
b ion- abraslon 

75.5 74.6 26.5 ± 23.8 ± .6 26,5 24.1 100.0 9.1. .32 ±.01 .35 j_,00 10.6 11.6 
76.6 31.3 ± .5 30,4 14.7 *40 ± .00 13.3 
70.3 31.0 ). .5 29.6 11.7 .39 ±,00 13.0 
73.5 77.9 29.3 t .4 22.8 .7 27.4 21.8 3,2 .17.7 .58 ±.01 .33 .00 12.6 11.1 
79.3 78.5 27.9 ± .8 23.3 ± .5 26.6 24.9 0.2 - 9.5 .36 .38 .00 12.0 12.8 

75.5 74.6 26.5 ±*5 23,6 ±-.6 26.5 24.1 100.0 - 9.1 32 1.01 .35 T.00 10.6 11.5 
77.7 33.2 .5 32.2 21.3 .40 :t.00 13.3 
T9.5 31.0 7!-:.5 12.2 .38 1-.00 12.6 
78.5 77,8 27.2 18 26.9 ±.8 26.1 25.7 - 1.4 . 3.0 .36 ± .01 .33 .00 12.3 11.3 
79.5 77.6 31.7 ± 6.3 26.7 :telt 30.2 23.3 13.7 .12.1 .38 ± .01 .34 7 .00 12.7 , 11.6 

75.5 74.6 26.5 23.8-1 .6 26.5 24.1 100,0 9.1 .32 ±.01 .35 .00 10.6 11.6 
73.4 28.9 .±.41 27.8 4.8 .28:11:.00 9.3 
78.6 29.5 ±.P 6.6 .35 t.01 11.6 
73.4 77.8 31.9 ±.2 28.8* 5 3047 23.3 15.6 .17.2 456 t .01 .38 t .00 12.0 12.9 
79,8 78.3 31.5 -1-.4 28.8 .4 2948 12.2 .17.1 .35 ±.01 .33 1.00 11.6 11.1 

72.1 
76.0 

73,5 23,0* 1,3 
O 29.4 :toe 

13.8 t 1.0 23.0 
27,9 

13.5 100.0 
21,3 

-41.3 .35 t.02 
37 Z.00 

.27 t-.15 11.6 
12.5 

9.0 

76.7 29.4 ± .6 27,6 20.0 .36 71..01 12.0 
76.9 76.1 30.0 ± .5 26.0 :t .9 28.1 23,0 22.2 -11.5 .35 1,01 .33 1..01 11.6 11.1 
78.0 76,9 26.7 ± .7 23.1 ± 1.2 24.6 25.7 7.0 - 1.3 .31 Z.01 .32 7..01 10.3 10.9 

72.1 73.5 23.0 ± 1.3 13.8±1.0 23.0 13.5 100.0 -41.3 .35 ±,02 ,27 t.15 11,6 9.0 
75, 30.2 ± .5 28*7 24.8 .40 ±.00 13.3 
76.2 3045 :t .1 28.9 2J.6 ,47 140 15.8 
76.3 76.1 32..2 .5 26.6±1,0 50.4 26.7 52.2 14.5 .35 ± .01 .35 ±01 11.6 11.8 
79.5 77.7 32.2 .5 28,7 ± .1 29.6 28.2 28.7 9.6 .34 t .01 .31 :.01 11.5 10.3 

72.1 73.5 13.8 ± 1.0 23.0 13.5 100.0 -41.3 35 A .02 .27 :,15 11.6 9,0 
76.8 28.5 zt .8 26.4 14.9 .33 = 4.00 11.0 
76.7 30.5 ± .4 23.7 24.8 .35 ± .00 11.6 
76.9 76.1 29.5 2'7.4 -.4 27.2 26.1 13.3 13.5 .33 .01 .32 t .01 11.0 10,6 
78.2 77.2 30.0 ± .4 28. 6 t 27 .7 23,7 20.4 74 .35 :It .01 .33 .0e 11.3 11.0 



Tab lc 3. Thread count, i-.).ount and percentk;e of chance in :a1 irt siTerktn nd elonGation of warp yarns of six cotton iatrics larndered 5, 30, c'5 35 ties 
before and after abrasion. 

Yarn dyed 

s IT'ercmtae of 
: Tempers,: 11".read count ztrenti In PoUndaS a pounds chance in 

Fabric: of : tura ; break-Inc' stren/th: - )rrected 
efor6 Pfter :-.7-76177r1F-7 1:\ r !:efore : 

1 
5 

10 

35 

0 
5 

10 
25 
35 

0 
5 

10 
25 
35 

0 
5 

10 
25 
35 

of 

c)n6ation 

C 0 

C ) 

e 
: water :abrasion:v.brasi n: *tbraslcn abrasion b to tJraston: abrasion 

Tap 

1000 7 4 

160o , 

Tap 

0 100° F. 
5 

10 
25 
35 

0 1600 F. 
5 

10 
25 
35 

bx 

Percentage of 
eloncation 

before : After 
sion : abrasion: abrasion 

21,0 i-J.6 41.2 - .3 3'1.3 t 2 41.2 38.2 100.0 7.3 .27 2 .01 3.0 
41.0 7: .3 40.3 2.1 .;34 .00 

93.0 41.2 -±- .3 40.4 4.9 .22 .00 7.3 
93.1 91.0 39.6 r .3 35.4 t. .7 38,8 34.9 - 3.5 .15.5 .27 .00 .25 ±7.01 9.2 . 3.5 

38.5 =:,3 3C:.2 t .2 37.9 36.3 5.7 -11.9 .30 ir .00 .30 ± .00 10.0 10,3 

41.2 t_ .2 33.6 11.2 38.2 100.0 - 7.3 .24 t .00 .27 .01 
92.2 42.5 .3 1.7 .25 I .00 3,6 
93.0 42.81.3 

522,.016 

.22 t .01 7.8 
93.0 
92.4 

91,0 
-90.0 

41.2 t-.3 
39.9 3' 33' 

40.3 3 .4 
38.1 

- 6.3 
7.5 

.27 .01 

.27 .01 
.27 k .01 
.27 .01 

9.3 
9.1 

9.2 
9.2 

91.0 99.6 41.2:,2 3-6 .2 41.2 39.2 100.0 7.3 .24 .00 .27 1: .01 8.0 9.0 
92.8 40.0 t .3 39,2 - 4.7 .25 .00 8.7 
92.0 40.1 t.2 39.6 - 3.9 .26 .00 8.7 
92.7 91.0 40.9 It.2 40.3 t 1.1 40.2 40.2 - 2.4 - .26 .00 .29 f .01 8.7 9.7 
91.5 90.0 36.9 t.3 35.7 t- 36.9 35.5 -10.4 -13.8 .29-2: .00 .29 t .00 9.7 9.7 

93.1 91.1 18.4 ti .443 33.3 18.8 100.0 -43.5 .21 t .12 .16 ±,21 7.0 5.3 
96.1 35.8 7.4 34.8 .24 .00 8.1 
96.0 34.0 .2 33.3 10.0 .23 t .00 9.3 
96.2 94.0 25.4 :L .1 32.5 24.6 - .26.1 .25 7. .00 or t.01 3.6 8.8 
94.0 91.6 26.3 t .9 29.2 26.2 -12.3 -21.3 .29 = .00 .20 1.00 9.8 

93.1 91.1 13.4 t .1. 33.3 13.2 100.0 -43.5 .21 .12 .16 1:..21 7.0 5,3 
95.3 35.7 t.4 34.9 4.3 .26 2 .01 3.8 
95.3 34.1 ±.5 33.3 0.0 .26 .01 j. 
95.3 93.5 34,1 t.5 24.3 r 1.8 33.7 24.4 1.2 0.1 .27 .00 .24 t .01 9.2 
94.2 92.1 35.1 =.4 91,6t 1.1 21.4 4.2 -35.7 .31 t .00 .24 t .01 10.0 

93.1 91.1 33.3 t,7 33.3 18.2 100.0 -43.5 .21 t .12 .16 7.0 5.3 
94.5 33,91,3 33.2 - 0.3 .25 :t.01 
96,4 34.07: .3 32.8 - 1.5 .27 .01 9,1 
96.0 93,0 34.0 23.6 37-.6 33.0 39.2 - 0.9 -17.7 .23 .00 .27 .01 S.4 9.1 
94.5 91.2 30 % .5 27.6 1.7..9 20.0 27.5 -11.1 -17.4 t .01 .30 .00 9.3 10.0 



Table 3 (cont.) 

Piece dyed 

Number 
Fabr C; of 

: launder..: 
in ,3 

t Tnpera- 
: ture 

Thread count 
atre n.6 

:Break in s trent; th in pounds unds 
C orr 00 t 

*erc n age o 
change in 

:breakin, strength: 
Elongation Percentage of 

elongation 
of 

w t r 
Before After 
abrasion.abrasio 

- e ore 
br sion 

r ore : After : Before 
abr s abrasion:abr stow abraLaorasion. : A er Before After : 

abrasion 
Be ore 

abraaionabrasion 
: After 

3 0 
5 

10 
25 
35 

Tap 132.7 
133.7 
134.8 
134.1 
133.3 

130,6 

131.3 
131.4 

6'7.8t.7 
70.7 
68,8 t .5 
66,7 4-- 9 
62.4 t .7 

21.7 ..t 2.4 67,3 21,j.1 100.0 
70.2 3.5 
67.7 - 0.3. 

3.-.).4± 2.1 66.0 32,3 . 2,7 
33.8± .6 62.2 38.5 . 3.8 

.67.4 

.52.5 

.43.2 

Oil .24 27.01 
.30 ± .00 
.28 .00 
.31 1 .00 
.30 t .00 

16 .01 

.21 - 01 

.23 t- 00 

8.0 
10.1 
9.5 

10.5 
10.0 

5.3 

7,1 
7,8 

0 1000 F. 132.7 130,6 67.8 t: ,7 21.71' 2.4 67.3 22.3. 100.0 .67,4 .24 t .01 16 -t .01 8,0 5,3 
5 134.1 70.6 443 .30 t .00 10,1 

10 134.3 71.2±1.3 70.5 4.0 .28 1- .00 9,6 
25 134.7 131.9 70,0 ± .5 42.5-1 1.2 69.1 42.1 1.9 -37.9 .29 t .01 22 ± .01 9.8 7,4 
35 132,5 131.3 65.2 t .6 37.82 1.0 65.2 37.0 . 3.8 .45.4 .23 t .01 .22 ± .01 9,6 7.3 

0 0 F. 132.7 130.6 67.8 -± .7 21,71'. 2.4 67.8 22.1 100,0 .67.4 .24 t .01 .16 t .01 8.0 5,3 
5 133,7 69.7 ± 4,5 69.3 2.1 .28 ± .01 9.4 

10 134.3 67,6 t .9 66.7 . 1.5 .26-1- .01 8.7 
25 134.0 131.4 66.2±,2 56,9..4.. 2.3 65.7 56.6 . 3.0 .16.5 27 .01 .26 t .01 9.2 8.9 
35 133.0 131.4 63.1 t- *5 44,7 ±1.7 62.9 44,3 - 7.3 .34,7 .32 1- .01 .24 t .01 10.9 8,2 

4 0 Tap 87.9 85.1 47.2 ± .5 41.9 .5 47.2. 43.3 100.0 8.3 .22 ± ,02 .22 t ,03 7,3 4,4 
5 88,2 45,6 .6 45.1 - 4,4 23 t .01 7.7 

10 88.8 43.7 ± 4.6 43.2 .24 t .01. 8,2 
25 88.8 86.2 44,4 ± *3 39.1 -±3. 43.9 38,6 . 7.0 .18,2 .26 t .00 .25 ± .01 8.7 8.6 
35 88.0 85.2 40.4 ± .4 41.4 t--.1 40.4 41.3 .14.4 -12.5 .25 t .01 .25 t .00 8.6 8.4 

0 100° F. 87.9 85.1 47.2 t .5 41.9 ±.5 47,2 43.3 100,0 . 8,3 .22 1- .00 .22 t 02 7,3 4.4 
5 88.8 44.7 .4 44.0 12 p .24 ± .00 8.0 

10 88,8 44.4 ± 44,0 - 6.8 .24 ± .00 8.0 
25 8809 86,6 43.9 7-fr .4 39.6 ±.5 43.4 38,9 . 8.1 .17.6 ,26 t .00 ,23 ± .00 8.9 7,9 
35 88,1 86.4 43.0 ± .5 40.2.2 42.9 39,7 - 9.1 -15.9 .26 ± .00 ,24 t .00 8.8 8.3 

0 160° F. 87.9 85.1 4r7+5 41.9 ±.5 47.2 43.3 100,0 - 8.3 .22 t .02 .22 ±.02 7,3 4.4 
5 88,8 47.2±.5 46.7 - 1.1 .24 ± .00 8.3. 

10 88,4 44.9 I- .3 ,44.7 . 5.3 .25 ± .00 8.6 
25 88,5 86,2 45.3t.6 41.3 t.4 43,6 40.8 7,6 .13.6 .24± .02 .27 ±0] 8.1 9.0 
35 88,0 85.0 40,3 .2 $2,6±.4 40.3 33.6 .18,2 .13.2 27 ± ,01 ,23 t .01 7.3 7.4 



Table 3 (concl.) 

Number :Tempera-: Thread count 
2abric: of $ tote 

:launder.: of : before After 
abrasion abrasic 

Print dyed 
/gre king strength: Percentage OF 

: Br eak tng strength in pounds in pounds : 
, 

change in 

t I 
corrected a breakingt, strenth: 

bet ore Afte:r : Before : After : Before : After : 

braeion bra : 

ion :abrasion: abrasion: abrasion: Or si 

5 0 
5 

10 
25 
35 

5 

Tap 89.3 
91,0 
91.0 
90.4 
89,3 

1000 F. 89.3 
90.5 

10 91.2 
25 90.5 
35 89.8 

0 
5 
10 
25 
35 

6 0 
5 

10 
25 
35 

89.3 
90.8 
89.2 
89.3 
89.2 

Tap 85.8 
89.9 
90,0 
39,6 
87,7 

0 1000 F. 85.8 
5 89.1 

10 39.6 
25 98.9 
35 87.2 

86.4 42,2 -t .3 
45.9 ± .3 
43.7 ± .7 

87.5 44,7± *4 
86.4 41.1 .3 

86,4 A004 .3 
46,1 ± ,4 
46.4 .6 

87.6 45.0 ± .3 
86.9 44.9 

86,4 42.5 1-.3 
45,7 .4 
46,4 4- .6 

80.6 443k 7 
86.2 4 
83.5 

76.1 42.872. .4 
76.9 38.6 It* .5 

83.5 45.4 ± .1 
45.8± .6 
44.7± .5 

86.0 44.1 .4 
86.6 41.2 t .3 

0 160° F. 85.8 93.5 45.4 ± .1 
5 89.1 42.9 ± .6 

10 39.7 44.4 1-- .3 
25 39.0 86.0 44.1 t .5 
35 87.6 85.6 40.5 ± .5 

41.4 t 

30.3 4.- - 4 41.3 +. 

43.4 

42.7 t 
40.2 4_ 

43.4 4- 

Elo 

1_5efore 

abrasion 

rtion Percentage of 
elongation 

: Airier : Benre : After 
abrasion :abraaion;abrasi 

42.3 42.8 100.0 1.2 
45.1 6.6 
42.9 1.4 
44.1 38.8 4.3 - 8.3 
41,1 41.3 - 2,8 - 2.4 

42,3 42,8 100.0 1.2 
45.5 7,6 
45.4 7.3 

.6 44.4 42.1 5.0 - 0.5 

.5 44.7 39.9 5.3 5.7 

.4 

41.6 + 
30.9 :4 

32.6 + 
- .2 

39.7 4. 

40.0 ' 

4, .4 

32.6 
± .2 

40.6 t 
33.6 4, 

5 

32.6 4- .2 

40.1 
33,7 t '3 

42.3 42.8 100.0 1.2 
44.9 6.1 
46.4 9,7 
44.3 41.6 4.7 - 1,7 
41.9 39.9 - 0,9 . 5,7 

45.4 38.1 100.0 -16.1 
43.1 - 4.0 
43.8 3.5 
41.1 38.1 - 8,8 -16.1 
37.8 39.4 -16.7 -13.2 

45,4 33.1 100.0 .16.1 
44.2 - 2.6 
42.8 - 5.7 
42.6 39.3 - 6.2 -13.4 
40,6 37.1 -10.6 .18.3 

45.4 3.1 100.0 -16.1 
40,1 -11.7 
42,5 . 6.4 
42.5 27.7 - 6.4 -30.0 
39,7 37.5 -12.6 -17.4 

.17 -t .00 

.21 ± .00 

.23 t .01 

.21± .00 

.26 ± .01 

.17 ± .00 

.22 ± .01 

.23 .00 

.24 t .01 

.241- .01 

.17 If .00 

.25 4- 

25 .03. 
.22k .01 
.22 t .00 

.19 t .17 

.21 ±- .06 

.25-4: .00 

.25 t .00 

.24 ± .00 

.19 t .17 
23 ± ,01 

.23 ± .01 
,22 ± .01 
.27 t- .00 

.19 ± .17 

.25 .00 

.26 ± .00 

.24 ± *00 

.28 ± .00 

.19 ± .01 5.7 6.3 
7.0 
7.8 

.22 t.01 7.3 7.5 

.24 --t .03. 8.5 3.0 

.19 .03. 5.7 6.3 
7.6 
7.7 

.19 1%01 5.7 6.3 

7.5 
.22 t .00 7.6 7.4 
.22±.00 7.6 7.4 

.17 t .17 6.3 5,6 
7.0 
8,6 

.23-1,00 8.3 7.4 
,24 t.00 8.0 8.2 

.17 4...17 6.3 5.6 
'7.1 
7.1 

.21t.01 7.3. 7.0 

.24±.04 9.3. 3.0 

.17 t .17 6.3 5.6 
8,5 
8.8 

.27 .01 8.0 9.2 

.22 .01 9.6 7.5 
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Table 4. Thick Thickneas and shrinkage of six cotton fabrics, 

:Tern- :Num 
iab-:pera,: of Thickness 

rics :tare aaander, in inches 

: of : Inge. : 3efoze : After 
.-water: :abrasiontabrasion 

Yarn dyed 

Shrinkage Shrinkage 
in inches in per cent 

Tap 0 .009 .009 
5 .125 014 1.5 3.1 

10 .563 .314 5.4 3,1 
25 

- .010 .010 *603 ..314. 5.0 3.1 
35 .010 .010 *563 .555 5.6 5,8 

1000 F. 0 .009 .009 
5 .250. .318 .2.5 3.1. 

10 .250 355. 2.5 3.8. 
25 .010 .009 .314 *355 3.1 3.8 
36 .010 .010 *314. ,355 3.1 3.e. 

160° F. 0 .009 .009 
5 .188 .0-355 1.9 508 

10 .314 .355 3.1. 3.8 
25 .011. .009 .314 .355 3.1 3.8 
35 *011. .010 .314 .365 3.1 3.8. 

2 Tap. 0 408. 
5 .563 .355 5.6 3.8 

10 .663 .355 5.6 3.8 
25 .010 .010 ..563 ..35.5 5*6 3.8 
35 .010 .010 .663 .355 5,6 3.8 

1000 F. 0 *008. .009 
5 .500 .460 5.0 4.4. 

10 .0500. .450 5.0 4.4 
25 .010 .010 .500 .450 5.0 4,4. 
35 .010 *010. .500 .450 

- 500 4,4 

1600 , r* v 008. .009 
5 .450 *355. 4.4 3,8 

10. .5CO *450. 5.0 4,4 
25. .010. .009. .563 .450 5.6 4,4 
36 .010 .010 .563 .460 5.6 4.4 



:Tem 
:perm.: of 

Fab-:ture :launder- 
Dios: of : in6s 

te :abr 

Piece dyed 

ickness 
inches 

Shrinkage a Shrinkage 
in inches In per cent 

harp; Fillings Warp!Filling 
ion: abras on 

Tap 

lee 

Tap 

160 

0 .010 
5 .000 .198 0.0 1.9 

10 .000 .138 0.0 1,9 
25 .011 .011 .000 .188 0,0 1.9 
35 .011 .011 000 .188 0.0 1.9 

0 011 .010 
5 .000 .138 0.0 1.9 

10 .000 .138 0.0 1.9 
25 .011 .011 .000 .188 0,0 1.9 
35 .011 .010 .000 .188 140 

, 

1.9 

0 .011 .010 
5 .000 .138 0.0 1,9 

10 .000 .188 0.0 1.9 
25 .012 .010 .000 .188 0,0 1.9 
35 .011 .011 .000 .188 0.0 1.9 

0 .010 '.010 
5 .314 .250 3.1 2.5 

10 .355 .250 3.8 2.5 
25 .011 .010 .355 .250 3.8 2,5 
35 .011 ,010 .355. .250 -3.3 2.5 

0 .010 .010 
5 .355 .250 3.8 2.5 

10 .355 .250 3.8 2.5 
25 .011 .011 .355 .250 3.8 2.5 
35 .011 .011 .355 .250 3.8 2.5 

0 .010 .010 
5 .355 .250 3.3 2.0 

10 .335 .250 3,8 2.5 
25 .011 .009 .355 .250 3,8 2.5 
35 .011 .011 .355 .250 3.8 2,5 

23 
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Table 4 (eon 

:Number 
:pera-: of : 

Fab :tune :launder- 
ries: of : ings beiox4 Afte 

meter :abrasionabrasi, 

Print d 

ess 
in inches 

Shrinkage Shrinkage 
in inches in per een 

Tap 

60° F. 

Tap 

100° F. 

160° F. 

: 

WarpFilling:Tarp ;Filling 

0 .010 .010 
5 .355 .355 3.8 3.8 

10 .355 .355 3.8 3.8 
25 .011 .010 .450 .355 4.4 3.8 
35 .011 .010 .450 0355 4.4 3,8 

0 .010 .010 
5 .314 .125 3.1 1.3 

10 .353 .125 3.8 1.3 
25 .011 .011 .355 .188 3.8 1.9 
35 .011 .011 .450 188 4.4 1.9 

0 .010 .010 
5 .314 .355 3.1 3,8 

10 .450 .355 4.4 3.8 

25 .011 .011 .450 .500 4,4 5.0 
35 .011 4011 .450 .500 4.4 5.0 

0 . x..009 

5 .450 .355 4,4 3.8 
10 .500 0355 5.0 3.8 
25 .011 .011 .500 ,355 5.0 3.8 
35 .011 .011 .500 .355 5.0 3.8 

0 .009 .009 
5 .355 .314 3.8 3.1 

10 .450 .355 4.4 3.8 
25 .011 .011 .500 .355 5.0 3.8 
35 .011 .012 .500 .355 5.0 3.9 

0 .009 .009 
.314 .355 3.1 3.8 

10 .450 .450 4.4 4.4 
.45 .011 .009 .450 .450 4.4 4.4 
35 .011 .011 .564 .450 5.6 4.4 



25 

slight increase in elongation of warp earns. The percentage of 

shrinkage varied from 1.9 to 5.6 and the increase in thickness in 

inches varied from .008 to .010. 

Fabric 3 showed an increase from 132.9 arp thread count to 

134.7 after 25 launderings and then a decrease to 133.3 after 35 

launderings. The fabrics fillingwise showed no significant 

change in throad count after laundering. The breaking strength 

of warp yarns showed an increase after 5 launderings and a de- 

crease after 20 launderings. The filling, yarns showed an in- 
crease in breaking strength after 5 launderings. There was an 

increase in elongation in both warp and filling yarns after 5 

launderings in all laundering methods. There was no shrinkage 

warpwise but the shrinkage fillingwise was 1.9 per cent. There 

was no apparent change in thickness after any laundering promos.. 

Fabric 4 showed no variation in warp thread count, but an 

increase in filling thread count from 77.2 to 80.7 after 35 laun- 

derings. The breaking strength of filling threads showed little 

or no increase under all laundering methods but a decrease after 

laundering 25 times. arp yarns showed a decrease after 

each period of testing. The warp and filling yarns showed a 

slight increase in elongation but were not always consistent in 

this respect. The percentage of shrinkage varied from 3.1 in 
filling yarns to 3,8 in warp. The increase in thickness varied 

from .01 to .011 insh. 

Fabric 5 showed an increase fr 

after 25 launderings and then a decreese to 89.3 after 35 laun 

derings. The filling thread count showed an increase from 75.5 

o 90.5 warp yarns 



26 

to 79.3 after 25 launderings. Breaking strength of warp yarns 

showed an increase after 5 to 25 launderings and then a decrease 

after 25 launderings. Breaking strength of filling yarns showed 

a gradual increase after each laundering. There was an increase 

in elongation in warp and filling yarns in most cases after each 

method of laundering. The percentage of shrinkage varied from 

3.8 to 4.4. The increase in thickness varied from .01 to .011 

inch. 

Fabric 6 showed an increase from 85.8 to 89.6 in warp yarns 

after 25 launderings and then a decrease to 87.7 after 35 laun- 

derings. Filling yarns increased from 72.0 to 78.2. Breaking 

strength in pounds in filling yarns increased after each period 

of testing. Breaking strength of warp yarns showed a decrease af- 

ter each period of testing. There was a slight increase in elon- 

gation of warp yarns but little change in filling yarns. Per- 

centage of shrinkage varied from 3.8 to 5.6. The increase in 

thickness varied from .009 to .011 1neli. 

Effects of daring Processes 

The results of the laundering process shown in Table 2 using 

water at a temperature as drawn from the tap showed that in fab- 

rics 4 and 6 the breaking strength of yarns decreased after five 

launderings. In fabrics 1, 2, 3, and 5 there was an impasse in 

breaking strength. All but fabric 3 showed a decrease in warp 

thread count after 35 launderings. The filling yarns of fabrics 

1, 2, 3, 5, and 6 showed an increase in breaking strength after 

five launderings. The percentage elongation remained nearly the 



27 

same for all fabrics. The percentage shrinkage was greater 

rpwise in fabrics 1 and 2 than in the other fabrics. Thick- 

ness was not apparently affected by the various laundering 

processes. 

The results of the laundering process in water at a t spar- 

ature of 100°F. showed that fabrics 1, 2, 3 and 5, both, warpwise 

and fillingwise, increased in breaking strength after launder 

ing five times. The warp yarns of fabrics 2, 3, 4 and 6 and the 

filling yarns of fabrics 1, 2, 4 and 6 showed a decrease in 

breaking strength t the end of 25 launderings. The percentage 

elongation of all fabrics remained nearly the same laundered by 

this process. Shrinkage was less by the laundering process 

using water at 100°F. than by the process using water as drawn 

from the tap and by water at 1600F. The different laundering 

processes did not seem to affect thickness. 

The results of the laundering process using water at a tem- 

perature of 160°F. showed that the warp yarns of fabrics 1, 4 

and 6 and the filling yarns of fabric 4 decreased in breaking 

strength after laundering five times. The warp yarns of fabrics 

2 and 3 and the filling yarns of fabrics 2 and 5 showed a very 

slight increase in breaking strength after laundering five times. 

Warp threads in all fabrics but fabric 6 and filling 

threads in all fabrics showed a sharp decrease in breaking 

strength at the end of 25 launderings. The percentage elonga- 

tion of all fabrics remained nearly the same. There was a great- 

er percentage shrinkage in most cases due to this laundering 

process. The thickness apparently was not affeeted by this laun 
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f Abraded brics 

Fabric 1 showed a decrease in both warp and filling thread 

t after abrasion as compared with the unabraded fabric. 

There was an increase in thread count after 25 launderings and a 

decrease at 35 launderings. There was a 7.3 per cent decrease in 

breaking strength warpwise and 49.1 per cent decrease filling - 

wise after abrasion. The breaking strength increased after 25 

and 35 launderings warpwise but decreased fillingwise. Elonga- 

tion was greater in both warp and filling after abrasion. There 

was no apparent change in thickness due to abrasion after 

Bering 25 and 35 times. 

Fabric 2 showed a decrease in thread count in both warp and 

ing after abrasion as compared with the unabraded fabric. 

e was an increase in thread count of both warp and filling af- 

ter 25 launderings and then a decrease at 35 launderings. There 

was 43.5 per cent decrease in breaking strength warpwise after 

abrasion and 56.4 per cent decrease fillingwise. The breaking 

strength increased after 25 and 35 launderings in both warp and 

tiling. El ation was greater in both warp and filling. There 

was no apparent decrease in t'ickness after abrasion of fabrics 

laundered 25 and 35 times. 

F.brie 3 showed a decrease in thread count in warp yarns 

abrasion but no change in filling yarns when compared with 

unabraded fabric. A decrease wf 67.4 per cent was shown in 

the breaking st romith warpwise after abrasion and 9.5 per cent 

aun- 



0) 

EEO RHO 11111111 
IBM Man 111 MMMMM 01 al TS 01 rd al 1. 

..0 
rV lit rd rxt rd at rd 0 rd at 

i g-t O PO ;-1 rci ;4 qd g-t '0 0 0 4) 0 0 r;-.L..1 0 0 FL---, 0 0 't tO rd rd ro rd rd cis 

P4 0 0 0 0 C-i 0 0 Pt 0 P. 
04 at 0 -P 0 -P 0 0 ,-0 at c,..0 .0 al US al 

t--i +5 I-4 CIS I-4 Oi 14 r'i C6 t-1 H 05 1-1 4-) k i 
. 1 () 

1 

9 ° r re ii,' U11111111113 
ow NE NEI 
a Emu 

. ...1 11 
L. MMMMMMMMM 

1 al 
mummumn 

Imo 11..1. ..111 
ig....i.. 
........ 

MMMMM SUM 

1 

111111 

1 I 

WI NOM 

'a. 

MO 
MO 
MO 

MOMMOM 
IMINIMM 
OMEMEMOM:MO EMEMEMO 

mo 
IMMO 

pm 1 1M 

MOW :111 .: 0E1 /1 1......:11 1111111111111 
MMM 

EMI 
RI n ....u.......11. 

IRON 
IMMO MMMMM 1111111101 

.111111111111111 
li 

11: an ORO ! WIN MIMI : IA MMMMMMM 
(4 . MOMS 116. 1117::1:;;; 

MMM ...... 
um NENE 0 1 . : : 111111 MOROI 

I 
MMMM ....* trim Nur: 4iiies illigiallialOB 

Cr) 

...e....pul 
MMMMMMMMM .....a MMMMMM MORON INI111 I> - 

EU 111118 1 11./41_ Ill al 11..." nagall 
NEM MO mann, AI so Noonan Ella Milli 

BON 
Ulf 

11 -11:::::EM111 

/11 III . 111111111 NOMA 1111111:11111111111 
iRI 101.... 
MEMO 

SWISS Wigan 111111111 IMAM NOR I 
1 . 05 j 111 I. 1 ORE EWEN. 1211111 M 11 MEOW ,/ 1 , NEE 

MMMMM Eel 1111111 IIIIIIMIROO1111111111:,""IMUMME 11 /U 11111011 MU/ 1 MEMEL 
ORM -- 4dr:1110:1111111 MIMI: 

MUM, I1 NENE IEEE 
f AI JINN Ill IMO 11,1 RI MOE II MOS 111....E 1 

....... M 
.... samaams..0 

........ 

111 
111 pommy .r4 von, /141 

11 

: EMI 
1 

11/,.. 
11 .. : 

Al 1E1 "... 11 1 /IRMO MMMMMMMMMMMMM 0) L : 

MISNOMER 

1 .11161 111111 ... fIrd . Ea..... me .02. 

J11111 
014 MOOMMI fi , M An 0 11 'WENN 

INA NANO MOEN MM VS 0 ilmil Imo 'IMP MI r-1 ri l= 
MINIM 

MM '1 
ION raZ Mil 

gi 
Una 1 MMMM 

1 Ol WEEMS a MMMMM MENNE. Low 4-1 .0 
i , .I. 0 cd REHM.' I11 JIIIM1 :: 11111 

14 BO 1. EEO MENEM 1111110 J MMMMM MOM WINE SERENER .NN MINIUM fr., 4 
Mr limmulmommos. M . MMMMMM om.....1111:: MMMMMMMMM Pi 1.1 EMI 1 

MINIM 1 MIMEO _111111 1 MM U111:111:1111711111ORMERMENJOMMEOME: a) 
MMMMMM SIOOMOMOMMIHMOMMO 

IMM11111111111 R 
I M N. 

NalimusEll NNE,* ON/11011 
9 '. 

I 

1 11 EMU 
1 .1. :Amor MMMMM 1 

,,,a... 
son NEI ;IN. '4 r........w..1 .-11O . 

I LI+ .......... 
.....,, RE 

ii. 
REM.. , 

I. 
plum 0 mom 

... . ........gom noon MENEM 111111111111111111111.11111011111 MIMI V ' H 
Nom 1.....m.................... 
111111111111111 MOWN MORES ......... la. mem 

1/411 OF .1.....11.........11:1 

IMO 
MI 

:WW1 
1 

11111111 

mmesom AMMO MN 00 00 W.' MEO 

1W. 
:NOM MIN 

08111111: .1111111:::: :7 " 11:11111111:1E MM mmmmmm mm mmi,..... 1 1=11121:1011".". laN1112 1:11 
1111111111111 ' 1 

LA rpl insulEm m 9 
IMINUINUMMUL, 1111HIS 1143,1 

NSEN ORA 
.... ......p.... nl.....s. .-;.:1... 

mimmi7- o....................... mg .-41... 
....1 

........,0,... MMMMMM Immem...,.... ..T.1.1 WM MEMO,MOMO MEMMOMMIMMEMOMMOOMME 

Mg l 
RP MMMMM MIIMMOMME 

OMMINIIIIIIMIS 
MO 

Illii MN 
MMMMMMMM ORMOMOSII. 

MOO 

MOM 
MAIIMMMUMMEMM 
MOM 

4 MO 

gaol ...nom 

lo-18 MMMMM O. ." LIP 4, IWO= INIESEIIIIE 
IN g . 0 1 MMMMMM OMOSSOOOINIMI 

MM, !EMOMMOOOPIN 
HO Will: ME HE IIMMIRIN 1:::: 

MEMOIR g: MUMMIIMMEOMMO 
OM 

III.... g . MMMMMM mu MMMMM ........ MEMNON MMMMMM MOMOMBOMMOMMIMM 
IMR 111Me111 MIME 

110:16.11111 MERIO0=NOMEMOI 
PIRIIM 1.1.11111.11 MOOR 

111fROM106111ROORI 

IMEORM ME MMMMM MOHNEN 11.,111:::::::: 1. 
"Mil 11::::11118811111 MMMMMM MMINIMM IMOMEMEMMEHM 1.11181(Ornme P411 1 mummoim me. 

1.1 mum MEMO : 11111100MMIIE REM -111:111 
OH NO II 111211 

: 
III 1 

essumme 

min..., MMMMM . MMMMMM 1. 
ell mommill'Imm .............1 

1...... MMMMMMM 
MMMMMMMMMMMM nomow=1:11111""1111.. ...um MMMMMM mi MMMMM 11._ 

MM 

. MMMMMM ..... 111 
"miumil 

.m..14111 
NMI molle 

OR 

moMMOMI 1 ps.........ft 
Foam* 
...... 

Eon. 
ME11111111111111111 

gm::: 
um. 

r ............... 
IOSEEROMBEII 

ILROMMIIMMEORMEMOOMMONIEMIAIM.M.MMUMEROMOMERORMENOME11111111OREMOMM MMMMMMM IIMMEI:::Ii 
MX OKOIIIIISM ........1:::::::::1.................o........ MM 

1 
1.....w. 

mummmes...... 

1 1 
1114 

MUM MUM IOUS 

IMMMEW O. 11111 I 

n ""ammillimmormammilimamml MMMMMM II gg.___...., 
mous 

111"111. mmal wpm 
" "I 

"" 
mom. 11 WIMMOMMO MMMM OIMEMEIMMO 

OMMOHO imemor, MMMMMMM ......... imori Ern I...WM BM( ROM MMMMMM MEMOIR. 
RIMErt. MMMMMM NOMMOMMESAM AMME MOM 

MITL:.1W-IMW2OMMEMEMEAMOMMMOr 
MOWAIMMOMMOHOOOMMOMONOMMO 

./NOS gag. MOO M m 
gi; 

'OM 1 
1 MMMMM ill.m.illril: 1........su 

........... MMMM pm... :On ex 

wm..... 
mum 

. nj MOMMOMMI MAME \ 1 :MP 6.11......a 111:11M1 ........nomm 

1..... MMMMM 

=MB 11::::' MMMMMM 1111 

.1 

11111111ROMOMME MO 
UM RAT \ 

Orrn 
MONO IO RO11111111111111110011611 M 1 

ION \ .1111111OWIIMM. 

IMMUnr11:11:1 Me 1 4 
MORMOMOIRMIROIMO1111111 MAMMA OLE 

11 EREMICIIIIIIIIJESOMEMMOMIR MOOMROMNOMMOOMMOMIREMOI 
MOEMMEMSOMMEM 

moor 
mususuris 11 

...I.ummurammemummiii. 11.,5111"2:11 
ommitillImemill rmulud Inlinv E". ISMOOMMEt 

MOOMOCONO0 
17=4 MM IMMO ' 

ONO 
MUM MOMMIMMOO SONIMIMEOMEMillO OMMI.. ..........limm.; 

E. 
mom 

MOROMOOMMOMMO MX MOSEM1190,7: =HMI 
MEOpp 

I1EM0 
WM= ORO0110 

COOOOM MMMMMMM EV 

I 
ma. v ...I. . 11111.211111 1011110111011111111111 

me.....ma..... MMMMMM ....11144, M pm. Romer MEOMMIIMallmm MIIMBRAINEI: I UMW 
M 11.'.111111111O p ...111111.m.m.: 

11 mg. =OM MMMMMMM IL / IHRO1111111111 MR 1116INIIMEMOS 
ORMOMMIIU IIRIIIREOSOO11.001111111111 UM 

MMOMOUll MOM MR MIME MOMML 

MO 111111111 
MORE IHRIMONI I/ AMM WNW WEI OMOM OMMOMOMA f 4 ,_I_, 1.144SMOIIMEMSOMMEIMMI :: 

PRINTED IN U.aA EUGENE DIETZGEN CO. NO. 345 



z 
in 
in 
0 

in 

re"10111.....OPI ULU ......... M 
.............. MMMMM ..... 

............. 1..................e.m..... .11.............141................................. 
.41.................. . ............. .. ....................... .... mom .... E. mom. 
0. .........1112.... ......Innuni nInul.......nunn....m.... ............. ......innbanzuwann: ..... ........... eirdlimpoppnonmunnnon:nrn.....a ...... ........ . rnmu":::::: .. ... . . ..... . .............. liniUnlinn: .. 1.........c.. ....11...12 1... ..1.........: 0_0 Laundered 3.5(1 .1....... m.o.. ... .......... mom ::: 

.9...1.11191111 ' 1111111111.81....11.1illill ...... ............ 

12........+.00 
IIOILIIIIINUIL 

MEMEMBEEMME ......... EN M. 
1111.-annn......111.91111""maln 

"1"2.11"166": " tap ...... me 9.::::. r "I .... ... innuldi --o Laund - ,"1:::71; 11PROPM 111'1 urine.. &minim .... . .... ....1111 140 wig .141111:100 12.. 
tf 
0 100° F. Ennd 

rillill 
ort NN MIME MN ME OPOSO 

/ 

1 MEM MIMS 
' 
./. 

so 0- -o Launder ,rall..ill 
/ \ WM . . ism.. 
1,...0 i .1! i 1 .\,. 1600 F. .... 
ftNt / .00/ r\ 0,----c, Laundered at 

OEM OOMMOMOO 3.30 / % 
fij 

11111h51111111. ' 

I 1 1 
s I 
I - \ / / / r' 

!--- . 
\ 

""" '.... 
tap and ab- 

Li r i nun 
11111111111111. , 

,. 
... 

,_ _ raded i Pm.. Laundered at 
Ininniirminn -, /' - 

iiiii.111eltheol ri i. , oe. 
1 ..C1 

Blign 100 ° F. and ri 
II .1.11 

IIPPIPigigir 1 .111 UM w. EMI= 

j 
/ i. 

1 

I 
1 

iJ , ,,- , , ... ''' IMI 1MM 11 

A 
!A 

abraded 
MIL l C:)-- -,0 Launder ed a . : ::12:2 110 y 

ilk .7.1. , -... :..-, ;,, i laiumigramal 160° F. and! 
Willa 0 , MIL -' 

hp WWI% 1.611129 milIsm . .....1...-.-.....- 
NM a) 

I ". lir il WIWI% IlliIIIIMM.:: :PIM EIP-50.!vailir 0 .1 In .1.. ki 1 
abraded urem .. ::: 

Ilieu t).--100 ow:air..::::: lundhafinliiiMonn: Mb. .. nlonnir 
sin ille.ralr air OM i il" n 'Ili wifanSOLII trik1111.1 ERE 
UM II (1) hinge 11 diliMILatin ann.. lir mommomm 

a L w in NM " IIIIIIIII 111L11 IIIIII III 4 MMMMMM MUM HMV m pl., 
, MEM .... .r... 

111:: .6 :IMF milinUMNIFIFfflan BASHIPiplikralliWiiiiiii -1.11.1i1 
le ma 90 AI ma M ...6.1nbil IIIIIIIIIIIMIMIIIII immusill...i..1111...111.11111:111111 ...III III. 

WM . ElpiinuninIn ..psuripainnnorg -apis Eunn---= in. rr 1 1-.1 
NM OM MOMUMEMS ...OM MU 1:11: MBA sizukuligidualffg Ind .j:rdin niLlm :: wilninus MOM RE 

illWarilial. 11 "1M -- ftt 11111111:11 1,11:::::=4111:il::::: Ming 11 ::::DISIIMUMUNITl leilmilliMUMmmEmmil OM =WM 1 80 x milthemidlailliinelislign lualwarnwsumkaan igir 
NOMMull y. 1111: mhenrnials 10 

...... UM 1111. 1111 

- 25 : : V.IPOInj 
mi...,umim -- 1111111.... loom 
' '""1:1"11111.0" Elmilli Illii 

1111111911q111111sErESIMIPAFINE Number of launder in .s IPIPPAILeunrinciiial Era.R. 
no lonnimmungendenni.numen. Fabric 

Maim MEmiliM......11..OWNImMEmp in slip! .......... .................. ... .. .. 

rdilMilignifiltlilifiller INESErhini - 

nninna.11 mnlannumunn .n.nonn: nu.% . 
. rmulumpuln....61.1:10. 1.. Nor 

Fliiriubmiline". illind 9 Wu .. . .. 
1111111,1111. inlunthissimizil 1.. sammuilimignmmulpramum "nialipliiiiimullu 
warannand11:11::: rens11 . : upon: Ogilid alglidi M bui 0..11.00..ran . INI MAOMMEEM OM EN MOMMEN Urn 

ItsalhaNnt : r unrunn nranordn: nemun:1 mum. unreal= 
m a iimammwmpammamsmomms poiddann :Raw.= 1..::::. limn. .. .... I. -Innin......nunnann 

1,0111:11...110.41111:"." It11111 r ... PAI1121111111.31-77 ...mom .....1111.4.. NM mmi gem ..6.....immeg.imp 
MAO MMOSIIMMIE ME ME XX OM MOP IBME MIUMMEINEWOMMIMM 

FA mgi 1 IIIIIIIIIIIIIIIIIII. 
. mall. II. millirmilligiimpigul.. 

.n..1 

1111100 ORIEMEM . ' MN I. 1161111:11.11111ENdhithig. 

ti um. 11 
iginquuni..: %pm Ma 9 U ,rorerin:Frann 

.. naTiaid1111100dRi. I .. :. .1.---nr:11:1:111,nu:'" 
1 ern ninroom : --.E.% nrangspeinn:,,a-- gnujararn -,-- 

LiTifi111111111r- i %lam - I mom I maul LIEU ..131.,...%11111 MMMM MM IIIIBEII. ..... 
Kmmil limisTmortm4E, u. Ressionseciirst....issfp: no ._ ..... ..:"....,...! M IIILEME arlil 11 ""Eareill:IERM 1.01mpgra...: :n mar 501110111Pulphfull11:11 1 INelibilllineRenn9-11611Pul ... ... 

MIN 
, 

1' IIMIONSOOS MO oda.. 111111mmnb ....I . dil.nin: WM nom Mb :1111 
11.1 In ! i+_1 ..rinr.suin. "u. .m Nur, 1 1 pH 

n : -:11111:111ffirm...no - Lunnu.ni: 1 

ril 4.., 

0 
no --- . in-"! mum 

IliL,, :Mid@ 
Ur Segenswilma 

Ill non"Unri: 
elm" rifp 

111:inz.m. ............. 0 :;7..:... N..' - di-j :min ...a... ...... 0 Essrredmill: IEFlaul 
in...... 1.0die.n. II .. 

PAP 
g. 9 am paispw-u-r+18.-- ki.p..r. !,'Ea . . as Mg. 0 ISIMMOOME 

Im 111 
OMMIN ink EMIL: .Land r lib 'MUM& ' 1 . II ran IMES EMMEN 

11 EN111 121.4 11:11:11111rPrii Mr" 
:Ar BRUME -,:;.Ail 

mommirt 
:s_,. 1.811.M. " mImml 

mm main 

1... !:iii ,±4- num, 7.=-A21.1111II - mmumfmatil 
EMMEMEMMEM 

MN Ea 1 

nunimussawirarmisi ippn.ingritlig . 411... frisumor ripon.1.9... 

Igiihffillininliniffililillit - inhe111111.11111111:. q . Mil Lid ifi." 11111:1:n"- .1...1:1111,11: MMMMMMMM 

IMPILIMMEMIngirdirli 1 me lesellininiMEirdnuniqiil mum:. 1 1 a I r.:_gunirmiquIph 
ingn.nnuall...punnulgnaLnAlinipmunq. LI wrap, .....1....n...: 17 / On ME MEM MEMIMME EMI SMO OM MEM OMEMEMMEEM OM 

Wilikii11113111141 
91-1.6..n. .upor.g.nuourimmel ..nrirp..11 sl.... ........ i .111..... . . ...........k........5.11111..... IF .1........ 
.1 -nal :111,:nrninn N.r. --I num: nano 

im.kimpuTiquimpluni ... .. .. 
m uni " . mons-44.1 urnplin .... n. 

MEMO 

MO On 111T.TahlJIM... i .1,1111 HEIPInad 11 "" 
irliPPORMIIIIIIF's 1° 25 . Ilimmul. migill...111111111ii 
Ia. lig .111 on I. 1.1 il ... 61 1 .1 1.1 el .U. cull 1 ii iii in I. 11 Fill nizipingimpijni _L_ 

A Number of laund er ings 
umm UMW= -1- 

+ - Fabric Al ... glas ..1.9:1 . ...m...:811... 

rill _ tglirm 

.... 

.... 

.... Breaking strength o f filling yarns of two piece dyed 
fabrics laundered 5, 10, 10 25 and 35 times before and after 

30 



0" 

P1 

OMOSEMMEMO In minim: ..1111111111::......21 91 . 11.11111. 
a :.:: :norm :um.. :...... :a .1:1 

IIIIII 'I 119:117:1111 1111:111111111111.......1:111111112 
. Ern .. ... 

. E. MMMMMMM MOOMMEMM EMMEN IIIIIIIIII 111FaMM ISM OWE/ .. =WM: MOW 
MOMilliMeMMO IMMO Me MUM 

........:::::: MOM " niumultummintun: 
...............m.................. MMMMM EMMEN. mm MOMMOMOM WOO= MMOMMiiii:OMSM M OM 

MOMMOmosomos MMMMM mem mem Ism 
MOMOMMOMMOOMMEMEWOM 

MOM OMOMMUMIIMEEMMEW MO 
IMO EMU MMMMMMMMM MRS OW MOM 

mum! 
1::::::::::::1 

imi111111111. 

IIHINI 

mpg" worm 
21: 1:11 

11 .. MO 

Laundered 
tap 

o---o Laundered 
100° F. 

o---o Laundered 
160° F. 

In 
MMMMM memluslosellmm pun 

1111111111bliM -411 prpprig iss: gping 

. .0 
,-",.74.° Laundered at 
41,[4_1' 4 tap and ab- 

raded 
Laundered at 

t` 100° F. and 
abraded 

tr.-0 Laundered at 
160° F. and 
abraded. 

at 
at 
at 

31 

MEM 

--Eiti 25 .. 
ME ME 

EMONEWEIUM 
EIEMEWOMME 

utnb r of launderint s I 11 IP rads prib . .. .. 'IN .11 .91.11:11...111. ..... 1 11 ilripi Fabric 5 
MOM MMMM OMMWMWOMIIIRMOOMialliliiili: NUMB 
IMIOWEBMOOgl. WOMMOMMOMIIII : MENEM:a:I. r -pm:: .m., wags...:.....ungorm TILEPT1.1 1b..... -1- 

LH =dm ......ralwaL "II 1111191d1rdll. MM Eb::::11::---InInum::::::::thr. 
glimmilicialismigilli::::::11:::111,1::11...11.....1.......,,,pi 31111111111111 111111 

SUM &NM IIIIIIIIIO EMBEESUIRA WA NIIIHERIEN mitibilinhogffindib mu: mom lemlurpliplurms:msturp-unt: suramg.........ammirre 
lir II: II m 
OMMOOMIIM 1=111CUMIUIdiburnMhYdrAd ::FX:EhillardrIdliffil..dintd 

. ----....1111:12. mar MM 111111112912111112211129112 1111111121111:1119111M.M1 111911111111 

11011111181 III* Olim. 11111=11111111211111111:411111111111121111141"4:1111112 iiImgem 

1111 SM ...0 IIMM O MOMEMMOOMESM. "1 WWI 11111.....:111.1111111111111111111111 N MOWER WW1 WHOM u..r... 
on nil* . .. ...... 140. 

Ilm "MI IIIIIIIIIIIIiiilliii. 
OM IIIII: 

11110111111111° Ig....61 
.1.1111 1..1111111m. 

lliii1111111111111111. 

bindISHISIbdin 
garmgranqn::::::-- mom imilleginemmel 
1111"."11 .III..IIIII I. 

=Imam 
MEW NESE MOOMMISIXISIS M MOW 

1111111111:11 191:1:111111 

MOM OME 

WOMMOMMWE!]..EACEMBAZEN 

S 

me 
mam 10.... 
rosinprEn nra Wear KUM Larir ... 

1111iiild. 11111111.1"' roma: munktalsi elmviam 11:1 1:11:1111MIlitan 

II MOOI WO1 SON MILO EIS 

MAUL 111 UM MILIIMICI 
1 

!MCP M: 11E9 liCional EMY111.01U1 

MOM MORN MOW M NOISOME ES MM MINEEENE ..1...1 MMMMMMMMMMM .. .. ...Is .r-rirm. ..... wir-ram imsuivemilli 
MOM MMMMM liOiM / 

r row ...... 
: __....z 1111 wymullm, . I "1:11.1.111. mom 

1111111[1111111 
II:111111U m 

i / 
11.III 

warm rilingpfinnyinnnaaMOrrl"' 
i mniiiii :Him mommommem am am mom mu am so OMOOMMOMMEMMOMMEME 

IMEWEIMIMMO 

MOI 
IIMMOMMEEM:::: 

M 
/ 

/ 0/ ' murnor 
im um": ... 1111111111E11 elmin.:111.....X:bramm 
11 am lio ,' i 
.........1..111 
11.....m.:: i , Ali 4:11 

M ........ .......= .ukm....... r mmoularms 
mai limmmumniiniirmirmilEilli 

// + mom ...........nim. ....... MOW 
MOMMOOSOMOMOM MEOW MEMO. 

/ . ' :Hp 
Es If 

0.0. mmmummmmmmummsmem 41111111:122"..""riling1/211 
WOMMOMMUMS 

lux selnlIni dIIIIIiiiirea. 11.. 
Balla& WM na. ...r. MMMMMM .............. 1:1S ....::::qtaqwer.p..."- ...............e........ .... 
E.. ininiMprigUrp mu ...Ord:: 91 i -intimmumnirepunran..... ...I.. 
1111111111 II mu me .............. ...-..--!!-. .... - lir.- - 

111111111:1.1=112111IMIAIIII III !IMO HIM: milb1111111131 rallo......E'd mor MMMMM ow 
111411::::" 

ma MMMMMMM ME 

IIIIMIII 
111111111iiiimaliour.0.1. Mod mos mmou morsommimmiMMIL mi 1111:: lid ma. mom modtmlimmoim li m i meill imam gg mm" 
mommiimiftlimmi- 

ommJAmmg MMMMMM sommunmeirmusommememms sam mol van Illibillipill 
'AIM AM MOM= MOM MOM Me MOWN= M Se 

MOM 
MEM BUM minitininnal 111F21 111M11111:111111111 1.11117.11. N oms.. 

1........1 I:1 Imlimmamm11111111111 mom MM MM I M 1.. 
m 

4111111.11. 111:11.. 
11111111N 

111111dif I 

.11111111......11 Illem.......11 
, 1 

momormamm reAMEMEMSOM OISOMpW OM 
riniphIPMn11921141111111:r 

MOM IMMO MMOSEMW.M 

MEMOB±IM1 AMIE EMIIIIII 1 
. 

IIII.IIIIIIII...11:11.1:1111111Im 

11111e 1 11111111114111111 1111115;diumulTifir Cr MMMMM 11mm 
MMMMMM 91P:i momomporn memmimi..0 mem ma: MMM 7 MM rain NW 1 dad 

MIMS ! elalsrmeirm M Mann 
unninquingrama::: M smonalnis 
II" lido 'BM 111::ramlbE511. ...1:1111131111 

um= 
IL" up:: :prom torr:::::31199111styrind11111111 

Limminuasimummummommon mine 
merrolum piemme ow memo. gm 

maw 

db 
111111111 :::1 111:11111; 1::.:..... MMMMM Si MIEWMUMMEME 

11:11:::1111111 1 
. WE MMMM WOMI 

MIO0MIIIIIIIIII. °II 
." 111:111116111 MM 111. IIIIIIIIII 

1111. 

IIIIIMMI:"."1411111111111111111 M ISOM 0MO1111911 MMMMM MOM 

afillnn MOM 
ME WM 131411101NRIMI hie. I...NUMMI moll AIM NIMBI Elms um m 1122111111i MMM "mem 

MMMMMMMM mornammeninranii mam MMMMMM mum ow :Imo MM 

05140 ....r MOWEIMMWEN =MEMO MOOMMEEMMOMMOM 
MMMMMMM :mum 

111 
1111111111.. MMMMMMMM 

............p....... MMMMMMMMMM 
Nummemommernmem memmismem mom immosummsms 

Ibmil:91:11111:::::14:01,111111711111' 10 25 :111:111 HEM BMUS MMMMM 

11:111111111.121:111::1111::::::1111:::11 , Number of launderings 
OW inn 0111Whial iliiiiiIIIIIIII 

Fabric 6 imam 
rh: MOSEMS 

MEMO Fi . Breaking strength of filling yarns of two print dyed :um 
MEMO 

1, 
fabrics laundered 5, 10, 25 and 35 times before and :um 

.1111 

,Iuer aorasion. 



IMME 
NMEN 
EOM 
IMAM 
MEM 

MEMO 
NOON 
MINN 
MEN 
NMI 
IMION 
NENE 
MEN 

NOM Ern NEM 
EMEll 

Ern 
EOM EOM 

11111 

poem 
Ern 

El 1 

O . : en r- 
Cd at 1 

11 +.3 cd 4-) 43 
:: at Ca rd at rd 

gl 

YJ 
mumusimp 

NEE " qi qi rd 
a> 1 a> o . 

rx4 a> cm, 0 0 F.T.t CLo 

Ti 0 '0 rci rd 
0 g o g 0 0 z 0 0 
o 0 0 0 0 '0 0 0 rd 

cd 0 0 al e.0 at 

IIIIIIIIIIIIII: 
nom mom 

11411 IIMMIENOMMEMME 

ems mow mom MMMMMMMMMMMMM MEM MMMMM m 

CONNEVEM: pummommernme 
ouslummommossum 

ool sow 
momorsallmi impo 

111110611 
I 

1 mm 
1 

1 II MEM 
M NUE11/1,41MMIIMEMEMEN I . 

li. n MI 
I II 

I 

Hi AMIMMOMME 
Minn MMMMM MmmAmmilMommilliM :1 
NUMMI MMMM MIMMMMIESMOMO MMMMMMMMMMMM I 
nom I 

MMMMMM momomensimowimmis M mom onl MU I 

MMMMMMMMMMMMMM mop o 

immeurdimmis mi. mum MMMMM Om 11 

id 11111111 IA 1:11011111111ENS I 
MI M 

ENNUPIMINMENNEENNINNEMNEEM.MMENNEEEENEM 
@MENNEN I 

"MIN.MENNNEENVIENENUN I .1 
mn.-.A.7. mmissou Imo, 

Immo MMMMMMMMMMMMM mommum 
1 . 

isommur osournsm. NI 
, 

mr.immnsommamor 
mgmmomp, 
BEEMSELq01111VMEMAMMIEE 

I 

111 .21:111111:1". 
I gems: 

man um Immo= 
mommomm. I 

m MMMMM mem o 

I MOW MMMMMM MO 

MM NEONNOI: 

mom 
TrArlir NU: mom mom magma 

lommommum 
Elemagom 
immummo 

swam MMMMMM ME 
IM pmemisommommemsommilimmg MM mem 

munilEssmoommommommmomm 

UNIONS MMMMMMM 
1 

NOINIMEMOINMI 
MENEM 

ELIMI 11. =MME EMNI 

....I MEN MENEM: 

mom gems 
MMAimliM 

M UMEMIEWAIIMP 

^mmo M11:::_: :: TAM : 

mous MMMMMM oximmusiNIL. 
mummi 

. miam.Almo-mpegogmmlam M mom NEI 
mourn MOAN OHM ramosimmem : 

MMMMMMM Erna: Ms 0EMIMEMO: IIVOVIORNMOOf MMMMM SWIM 
MOM MEMEMEME ,MMUMMIWOMEM0 

ImISIMMILIIMI 
E ElIAMMEsmwmom IMISIIIIIII 

1 
MMM mummillum 

....111.1 
insImmemmtwasim. MMMMM 
...a.........rammwmp MMMMMM mom. MMMMMMMM Ern 
MIIIIIIMIOMMOM 11110111111111111A OM 

MIIIMIIIIMIMMAN 

duluirmalum .... ... 
r MMMMM rm.. ............ 

.... .. ..... °II" 191111110 
fi 

II MU :MINES 
Wee 

MMMM IIIMMEMMERMMOW ME VOMMOWIRVIIMILA WM O11111111110114111111M 
I 
I 

I 

MMMMM MEMMEMOIM 
WIJIMMEMMIMM IM 

4-4 if) 
O tr) 

MENE 
NUM I 

IIIMMORIMILISMOUMEMNIMIII 

IIMII W MIA 

EMMEN 
MAIIIMIM 111:11201IIMISMOmk 

oi MOMNSIIMIL:=O111111 

MOMIIMEM 
1 - 

:IMUMEMEM MMMMMMMM IIIIIIMMIEL 
MISNOIMOMMIIIMMOnAMEE 

r-.1 r4 m.o. 
g4 1111Willimm 

EMEMBEEME 
Ems EMIFIEMEU MMMMMMM NIROMMIOM 

1' 

c-4 .-0 -111:' 
EMI MEMMEMEMMUI 

0 Cd 
r :III -.III: iiiiiiii:.....:3111 

Mg =MEE 

I. 
F-1 

1,numni 
011Ammotiou 

1:111ii. 
ummilpplim 

ril, lomummessu MMMMM BE =RISME 

:111 ' 0 AMEIMMOJE 
Egomsalopmmummeimmummosomnsommipmmumosum 

sollOmM 
Es ommoomm 1 

mom 
Is misom 

sommEmmummommommou MMMMMM musummo um mommommommillommsom mooligoommommimmomilps pipits 
ois 1110010 

MMMMMMM lilmmorAIMME MEMNON IMMIII_O MEE EL 

In 
IM OMEN 

II ammomommelommumis misomem Aommismumm sommelloommummume MMMMM 1 

MOR moomml 
usim l mosomm 

gmllimmliesomps 
mop momegileginmom 
mom 

IIIIIIMOOME 
g MMMMM 11111: 

IIIMINIM 
1 

11111111111111118111 

EMMEmmmEIWIMMO 
MESEMMEMMIBUMEn NUMI 

:NMEMEN 

sop 
sompussmommi 

IMMEMEIMMEMEME 111=1: 
mompoommo 

EMBEEMMEIMIE PO 

mi 
r 

' num ipeurn .11r.u11:- MMM -it 
SIMINVII KI -1. mum- 
......m ....main mg- 
.........m..........- .1%; 1 
........m.::::11:11e.........i.64..r. MMMM wows MASH I ME= MO : 

MIR NM 
MOMIIMMEMEEE INMAN:IMMO 

momommo.....1. Igg......morum°21114 
som.....111.1. mum moommummuov, 

..1!......rnAmn 
momonsomml ...Es ........... 

sil MMMM mummemo mIIIMMIMMI 
IEEE MOM MN 

!MOM 
1111114 

I ovO1101111.0111111111111 MMM MMUMMOMI. 

ur.:... 

111111111111111111 

ME:SENEMBIE 

IMMIMOMMIIIIMMMAMMIIIMMAIMINIUM 
ENOMOMEMMEMBEEIOM 

MMM MOM EMEMMECIMS1111111: 

Illi131111111111111 1:... .0... .. . 

MMMMMMM EMENUIll 
to isom 

.........somm MMMMMMMMMMMM mom. 
MMMMM ........m.........mm... mom 

11111111611MM MMMMMMMMMM MM.." 

0 
Cd 

cd 

Cd 
t>4. 

0 
r-I 

O If) 

4a 4) 

uil 
O 0 
O 1'0 0 

g ri 
W 

br) z 01 

H 

r-I 0 
,N 
cd 
o ,o- 

-.mum 
EXAM: 

.1 mmi 113 Ilim 

91:1 . smi1111= M.E 
1111M1111EM 

MMMMMMMMM 11111MOONIIIM MM. 
IMMEMEMME MUCIP1 11111:111:11:11 

1111110.8.01111111811111M1111111AMMIMMIEMII 
WOMEMEMEMEMEM mOMEEME MONOMER mommopmemponemsomemmumminummul EMMEN:MEI 

1M 
NIMMOP EWE 

molopop 

1:1216111111119 
M nomml 

MMMMM 
gem um 1: 

MIMS 
SWIMMER MMMMM WNIMENNIMO 

ORM 
MEE M 

FEIMMEEMMAN 1011=111.0 

LEM IMMMEMMOMM".."11m11111111 MOUSSE ME .....1111111111100 MMMMM NEMO MMMMMMMM Es MIMS 2 

MIIIIMMEMB MMMMMM ommmemomemom ::::::::limenamil MMMMMMMM aMMUMIUMMM.M. 
EAMmilm 
WOO =1:::ii 

MENEM: :NEN 

PRINTED IN U.S.A. 
EUGENE DIETZGEN CO. NO. 345 



M 
4-3 4Z 43 

0 GS 0 GS i 03 rci ed rd 
0 

rd rd rd Ti ed rd 0 rd 0 

S-4 ;-, TS F.-4 rd ;-4 
0) CD FT-1 (D CX-1 Q) 1 4) r=4 41) 0) 1.1.1 4) 
'd '0 rd Ti cd rd Ti rd Ti rd 

1$ 4 1$ 2 1$ 4' ,$ .0 M 2 xos' ;-'" 

:WIEN 

11,:110 
; MMMMMMM 

MS. 

Id° mum= gis 
ED 

1 MMMMM 

ME1111111 

UMW NM 

1111 r....1 
1 

.. .. ........ 
MMMMMMMMMMMM ................... ...n.l... ........ 

1 
....... :::11.. MUM 1111 MMM _ . 'TIM 1 

grr.., 
MMM .., 11 g IIII 111911: . 111 0.7..u... 919 go . ii EWEN 1_ IR Val 11/a/ . 1 MI 

OMENS Ili l'iWAlij. 111110 1 OM .1 7W 
1111111111111 MMM 11 I 

MMMMMMM HEIM 1/f. !Lir 11 / 1L 1 
nmEiratillImm"mlos... 

... 
MMMMMMMM 1 I... .......Efflwpirin ... C U11.14E11 

111111:11111% Walk PAW 
. 1 

ll ME 
/UMW/ I IL MO r NH AN 1111111FO, I 1111,4 

AllIt Aill 1 
W& 

MMMMMM EMMEN 

MMMMMMM 1141111 
IR / 1 1111 

al 1 11111 
MMMMM 11111111 MI MOW MM J MMM 1111 

111 
01 MMMMMMMMMM mum swim mob =Nam luirmi [ i mum , 

. ... 
I 1 

MMMMMM 11 i 
111 1M 11 MMMMMM 

""4:11... MM 
WI 11 

11 

MMMMMM PEWEE I 
1 

I 11 11 I 
MMMMMMM 

1 

n MMMMMMMM 
II 

II 

M MOM11111010.1 1 

I 

MMMMMMMMMMM 11.1111 Jr 
rd 1 111R1 

3:1111. , 
, 

rag 11:11 
MMMMMMMMMM 1111111111111.lir MMMMM nu.... 

U.. 
1111111111 MUM OM 

MMMMM 
WOE ED. 11 

I ME 

III 
.'...19/1111 m. 

1 MI 1 WIN !MINI 7 
I 1 UNE. ME LW L. so_ .... . an.., i am 

....m. MMMMMM MEMO galling: IV UM 1111 
MOO NV IOW L r ... ........1 MMMMMM EMMEN ni 11 MI NW 11111 .W01 1111 LW§ EMI nag MIMI= OWEN 11,1 :NIHON 

NEE.. MENEM II II MI NW 

"OM "H" I II IMMO/ Alp i 1 
mug n min 

I I 1111 I 

1111:11111 I' lin 
III MI i 

I 
1 

* r 
1 

nu pi........ l I I w 
111 11111111111 

MENU II 
- S MMMMM 11111 MMMMM 1111111 . 

11 MMMMMM I t I 
1111111111 t , MMMMM MERMEN i i 11111 lin 

ENEMA MMMMM 1 i 

1111111111° .111111177. i 1 .......... ...mom. 4-- i . 

:MENEM/MI 11 
EOM 

ILW O 

1 
....N 

: f 

M 11111 M 
MMMM MAMMON: 

MMMMMM 11111111111 11110111111111 

111 mg. mom .e.. mom MMMM ma mom arnamsms. 
MMMMMMM MI 

1MM MENOMONIE MEE= 
NUE MMM 

MMMMMMMM alMillio 
1111111 11111111111171: 

ME M. 
MMMMMMM 111 
111 0111111111111 

111 
MMMMMMMMMMMM 

REIM UMW 1111111111111111111 MMMMM 

MEME 

smug VIM= 
1111111111 1,11111 1.1 

OM r 114111111M lull. :1 
MMMMM 

MINNA, MMMMMM OE MEMO 
EN EMMEN 111111111111.111 MUM MUNN 

NMI UM 

111 M 

1 
WHIM 

III i .7 Di 31.1 1 _ P7. I 

P.....0., MM 
1111111B111 

1 
IMUNE 

MI 
ME 

..MO M 

:EMMEN M 
MMMMMMM 

...M MMMMMM 

1 
11 ENE 

FEIN =MEM MMMMMMM . g 

II 

se is F. 11 . P*1 
ig11111111ildI 11 

OWN MMMMMMM 1111111111 

@mg 
MMMMMMM 

good MMMMM 

.1 .. ... .... 1: 
g MMMMM go gamma ling 

11 
111 

PRINTED IN U.S.A. EUGENE DIETZGEN CO. NO. 3+5 



MONO 
IENMINEMENS MMMMM ONO INNENENEENNE MMMMMM MOMS: mm m annum MMMMMMM munmonnmunnew mums 

SOMMO ONONOMME INSEINENSMOSSIOSSO : ON 

:MNIS: 
ImENEROM 

NEMER MMMMMM EMENNEM 
ENOMMINNOM Mgr If off:111111111nm MR 

ENM 

EEMEEMNROME SNNO EMMI 
MO 

MIININI OW MMMMMMIII 
O 

MMMOREMMMMM OMM 
MRMEIO 

MNSEMOM ENE MMES. MEMO 
limmommeammessommissm MMMMMMM ummillumulaillib...21 

111101111111 
11: 11:::. 

1101111111-'1:-41__ 
illiiiiiiiiilliiii 11 

11111 

NionlEd 
11111111111.11-1::: M :11 MM MM IllIffil. 

MM num":11111111:11111 
1111111"1111:11111111111:111.11..111...1...11:11 

Laundered a 
tap 
Laundered 
100° F. 
Laundered at 
160° F., 
Laundered at 
tap and abrade 
Laundered at 
100° F. 4011 ab 
raded 
Laundered at 
1600 F. d b N/ 1NN1NI raded 

mg MMMMMMM ems ....... 

lign m nememommomm mamma mminnmno mum m 1:1.4 no.. 
MM m........ ...................:::::::::: :. 1............1... ..... ................. nog MMMMM nommensemmonno 

mamma= 11111111114111111111111111111111111:11imirCr°1111m1m. MMMMM '6 warner i nen.noMenalannlinennimmu Wm 1 
111111 Im 

somannolo 
111:11 mu. ilmumemm 

nu 

Semommmommom ENEERNEMONNE M rmuril 2641 1m 1:1111:11 
411...hr9.1.1..........11.....u... 

..... ..... 
MI .11 Mum ::: 

lEurnminq ...A 9:::: 1 9...E.1.- .. rmom ga 
1..... 1. lismial.pi in .. mann 

n um m n 

l' 
Imam ommoomon 

mann nomumme 
mIII 

: 

mm MMMMM ummmmummme nuer mmunuenummus: 
s moon mogn Si mom 

mmemeenom 
memos M MM mos muumnown 

111111110monow 
11 MMMMM memIllIingmmmirml 

.1....1 
.111.1111.......... Immo: 

Immil...1.11. 
IIIIIIIIII...I 111111 

....................mill 
............... 
............men 
........ 

:MEN 

HINNEWMINN MMMMMM EMENE11111 

(50 imm.9 25 

iiiiiiimmillifil...1.1111111:111 

Number of launderings 
"111:11191illiiiiiliiiiii1.11 : Fabric 5 

miruumillummullmsevalm 
mn m 00 mum monummonn MMMMMM ellisnm -0 .....111............ MMMMM .11111 

iIIIIIII 
sonommommoille UM moo lemma MMMMMM seems moms ememmmumn M M M 111:111:11111111111111118111 muimmumm° MMMMMMMM ammo MMMMMMMM 

mm ummmumlna 1......11......11 91 I:11r M 1111911111111111 

111111111111111110111111111141""11101111111Maiiiiiiiiill 
"""mmmm"' "mum mm m----m mm ::m::. n: mum 111"6"11"1111111111111111111iiiral 

SUM ENNINIMMINWERE MEM 

ISHII ....1-111111111::11111111111:1111111111611111:1411 .1 1:1111111 : 
1... 

inulhulmikumm.... :mom ..mmums mama :AMU 1 
wows MOM IIIIIIIIIIIIIIII 

11 
mIESSEME NO IMO I ON 1111.11,111IIIIIIIINITESII IIIIIIIIIMININE:11111111:111 am I 1 

nommenmumsumeli:DlImell: II 1111 In II 1181111110 Mall um:. ..a........ 

.111.....1111911 Mill 
111.11i mom mmunnnum smientIOnneusuinnl MMMMMMMMMMMM munnommenom in 

mmlimanum mu mow 
nnumenmemenna 

11.11:::mmemmsnume MMMMM 11111:mund 
1111 

I° 1111elemom 00014111: II IIIIIIIIIIIIIIIIIIIIIIIIIISSE 
MEMNON 
MMIII 

1111.311111r.... &Ma. 1.111141;1109d raMjaMESSIP hal IM: :IIIIIIMENNERS I SOROMMENE m OmmIliNEEMEliNEmEmEmm :NEMER= 

191:1 
IIIMMIL 

lohlimm Nun" rsumulamup mum li MMM M lumor mm.....mues 9 

MEE MUM Ell limlibillmmild mrallammmimul mul m- mrlImma--mmm-mm-m- uffirumg... mmlommmil mm m mmillimmulliali 

mmommemmuill 

1 

IIIIIIIIIm 

mum:. Immellilli sui. yr. ........................... _ .!HIPOrantm 
wommellmniU 

:.......h949 psp ..: : 
ammismou ii.o.1.;.11.1...111.1.i.1.1..5 sq.. .1..: 

ma... ... .01: 
II 

111111111111111 "11111111111 
... 

IIIIIII..1"6". "11111111111111... MMMMMM .....11 
..... ... ......1....u... ..... .. .... ...... ............................. MMMMM Imm 

IIIMIIIIiiningmlil 
mmummmwommuiclum nom 111.. ..11111 

Im 61111 ummmulemm mum: 81111111 Illm m nIII mi 
MON 

EMMEN mENE OSESNIIIII I:M Mll1111211. MIMES: 
I: MEM MMMMMM IR IMO NRESSOMEIIIIIIIIIIIMM" SOMAS 

7 T.= .--=.. ... .... 
I I 

ONNORESEMENERMIN MN 
ONOm 
MEM ENESSIMMOMMOMMEEMMENJIIIIMMUEOMMM1 MOMMENNOMMOMEMEMENERE 

MM NOMMOM:SEI :::::::::::1: -. ......... .. 
mesas m mamma lemmas 

1111111e 
ler 
Ilmin li 

ANNEMENSEMNIMIEMMEN MENOMONIE 
MEN NOMINEN NI NINON 

MOMS MOMS 
nommusumen MMMMM mummonsome 

mon 
::::mm moms mammonnumummnsmonnumeem MMMMM 1 morn Immo. 

mamma 0 sol IIIIII MMMMM Eamon° is 

ISilililliillilliii MM mammpo man 
mu mm 

11211= smorown Emu MMMMMM Ilhiii:::"d111111 
Insmon mem onw.me mann m monnom on: 

swami 0001mlim mien oromimmummosnmololinus 911 no 111111:11 
:menu 

MON S ME -.0111.02.5. MOM a. ... ...-.... so E. ... 

01111191 .. 10.119.1. .1 Im "mill mg M Inf. MMMMM nnonc-ownema Imummemmennmee 11. illigiumm"M"" 11111111111::::::16 

om onn: moms bONIMENSEMEEMEN IMO S 1111111 
fp.. a min mi MMMMMM mmalinin II 

iiiiparailmaraililliiiiiiiiiialilm:Igm gamma simmommems. mom MMMMMMMMMMM . 
mom mem KM ORM MNIIIIIIIIIIIIIIIIII ONNEMMEN 

uhnuq. ..1,3 Irinue I p: 1m-um ron:1"11 111 :: ---In Immo: - unf J. mum mar .. . ...rm. 
M Im 

I 
III.. 

19... ...............1.1: 

1..1.1 1.111.2111..... "" II I 

11 NEMEMEISMIEFAI NOSONSEMENE ..7aM 1111 
MMMMM 

M 
MOORES ..71111 1 MMMMMMM NOON NEMOSSESSEMENEMENNONSONS MMMMMM SEMEMENEENOME NH ME EMENINIMIIMMISISESSEINMENNEMEMIE MMMMMM melannnOOMPInnmEnneemn en annum men 11 .. 

anall 911 911.1....11 
1 . 

.q,"11MREEMMOOMMEMER MENEM EOM MN Imm. . isomannemmln: 
rgimmilsr- 

` 119 
11 girtem_nows 

ihnommus EL-Ins 
:A!" :1 . 

1 MI : 
NEINEE III NM MMMMM EMERNIMMENE 

1111111... M 111111f11111111 EMO MIN OM S SE 

10 25 
iNumbj9r of launderings 

it u 11:Fabric 6 

1111110. mmmummumeganumeinn. 
unommumnememmummommonommmmommommlum1111 oammuclummommuwommim 

mmonnommull M orf:11111111:e. MMMMMM 11111 
Ig.r.r.q. .......................... 

................. 
. ................ 

..... 
.....1 

...9PUELISPEPUBIN MMMMMMMM iniii.9..n811.911 
110.11111:1111 -Lassualw.s.s.1....ar 1 

Breaking strength of warp yarns of two print dyed fabrics 
laundered 5, 10, 25 and 35 times before and after abra- 
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decrease fillingwise. The breaking strength increased in both 

warp and filling after laundering. elongation was less in both 

warp and filling after abrasion of fabrics laundered 25 and 35 

times. 

Fabric 4 showed a decrease in thread count in both warp and 

filling yarns after abrasion ceompared with the unabraded fabric. 

There was 8.3 per cent decrease in breaking strength warpwise and 

28.3 per *out decrease fillingwise. There was little change in 

elongation before and after abrasion of fabrics laundered 25 and 

35 times. 

Fabric 5 showed a decrease in both warp and filling thread 

count after abrasion. There was 1.2 per cent decrease in warn- 

wise breaking strength and 9.1 per cent decrease fillingwise. 

There wa s an increase in elongation after abrasion of fabrics 

laundered 25 and 35 times. 

Fabric 6 showed a decrease in warp thread count after abra- 

sion but no change in filling thread count. There was 16.1 per 

cent decrease in warpwise breaking strength and 41.3 per cent de- 

crease in filling-wise breaking strength after abrasion. The 

breaking strength in both warp and filling increased after 25 

and 35 launderings. There was a decrease in elongation after 

abrasion of fabrics laundered 25 and 35 times. 

There was a decrease in both warp and filling thread count 

after abrasion or fabrics 1, 2, 5 and 6. A decrease in warp 

yarns was noted after abrasion of fabrics 3 and 4. 
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Effects of Abrasion after laundering 

In the laundering process using water at a temperature as 

drawn from the tap the effects of abrasion varied when compared 

with controls. After 25 launderings fabrics 1 4, 5 and 6 

showed a decrease in the warpwise breaking strength but after 35 

launderings showed an increase. Fabrics 1, 2, 30. 4, and 5 

showed an increase in breaking strength up to 25 launderings in 

filling yarns then a decrease after 35 launderings. The percen- 

tage elongation remained nearly the same. 

In the laundering process using water of 100°F. the effect 

of abrasion on fabrics 1, 2, 3, and 6 showed an increase in warp- 

wise breaking strength after laundering 25 times and a decrease 

after laundering 35 times. All fabrics showed an increase in 

fillingwis breaking strength after laundering 25 times then de- 

creased after laundering 35 times. The percentage elongation be- 

fore and after abrasion remained about the same. 

In the laundering process using water at 160°Y. the effect 

of abrasion on breaking strength was not oonsistent. There was 

a gradual increase in breaking strength up to 26 launderings and 

then a decrease. There was little or no (theme in elongation 

after abrasion (Figs. 13, 14, 15). 

Obangos In Color 

After 10 launderings in the process using water at 100°F. 

the highest index of change in color was shown in fabric 2 



Table 5. index of color chane :::,fter 10 and 35 la4nderings of six cotton fabrics asinL, 

7Ackersonis formula. 

..*i 
Ya n dyed 

i=a1D- 
:Tfumber Ten 

rics:lsIder.= qr°: 
111;s 

Sector 
percentage 

Color 
ecification 

" 

Averaze ! 
chroma: dh dl do 

1 0 

10 

35 

10 

35 

10 

35 

2 0 

10 

35 

10 

35 

10 

35 

75 PB 3/12 33 71.79 5.17 
65 B 3/6 36 6.72 

N 8 12 
N 9.4 14 

Tap 73 P13 3/12 44 72.21 P13 4.90 7.02 .42 .e7 .60 9.32 
65 P 3/6 34 7.32 

N 3 10 
N 9.4 12 

75 P13 3/12 61 74.01 P13 4.65 7.39 2.22 .52 2.34 43.17 
65 13 3/6 15 0.06 

N 8 11 
N9.4 8 

100° I-. 75 Pb 3/12 48 72.50 PB 4.76 7.20 .71 .41 .96 15.56 
65 B 3/6 15 7.68 

NB 9 
N 9.4 11 

75 PB 3/12 46 73.60 Pb 5.34 6.57 1.91 .67 .30 23.70 
65 B 3/6 15 6.42 

NO 24 
N 9.4 15 

160° "...75 P13 3/12 46 72.36 PH 4486 7.11 .)7 *32 .73 12.37 
65 B 3/6 33 7.50 

3 9 
Is 9.4 12 

75 1213 3/12 
65 13 3/6 

64 
10 

74.23 PB 4.98 1we0 4, 

sis 1.56 
8.28 

N8 20 
N 9.4 6 

75 PB 3/12 13 66.48 B 5.76 
65 B 4/8 04 8.28 

N 8 7 
N 9.4 16 

Tap 75 PB 3/12 8 66.13 8 5.40 ' 7.46 .35 .36 1.64 12.30 
65 B 4/8 71 6.64 

N 8 6 
9.4 15 

75 PB 3/12 17 67. B 5.73 7.22 1.17 .03 2.00 23.22 
65 B 4/8 53 6.28 
NB 15 
N9.4 15 

100° F. 75 PB 3/12 6 65.84 B 5.41 7.42 .64 .35 1.72 16.77 
65 B 4/8 73 6.56 

N8 6 
N 9.4 15 

75 PB 3/12 17 63.08 B 6.33 6.38 1.60 .57 2.30 334 
65 B 4/8 43 - 5.48 

N 3 15 
N 9.4 25 

]60° Y. 75 PB 3/12 
65 B 4/3 

4 
75 

65.57 B 5.43 7.38 .91 .33 1.80 20.31 
6.48 

N 8 6 
N C.4 15 

75 PU ,/r) 12 67.04 B 6.07 6.9 .06 .31 ',:!.60 17.43 
65 B 4/3 53 5.68 

N 3 15 
N 9.4 20 



Table 5 (cont.) 

Piece dyed 

:Number :Temper-: 
Fab-: of : attire : 

ries:launder- of ; 

: ings : water : 

Sector 
percentage 

s . . 

: Color : 

: specification : 

; : 

. 

Average: 
chroma : dh 

: 

. dl : do 
. 

I 

3 0 75 PB 3/12 
65 B 4/8 

N 8 
N 9.4 

57 
28 
8 
7 

71.96 PB ALE 
9.08 

10 Tap 75 PB 3/12 62 72.52 PB 441 9.18 .56 .13 .20 11.66 
65 B 4/8 23 9 ;7az 

N 8 8 
N 9.4 6 

35 75 PB 3/12 71 73.89 PB Asa 9.20 1.93 .19 .24 37.37 
65 B 4/8 10 9.Z0 

N 8 9 
N 9.4 10 

10 100° F. 75 PB 3/12 64 72.66 PB 4.44 9.26 .70 .13 .36 14.32 
65 B 4/8 22 99974 

N 8 8 
N 9.4 6 

35 75 PB 3/12 69 73.47 PB 4,61 9.24 1.51 .04 .32 29.10 
65 B 4/8 14 9.40 
N8 9 
N9.4 8 

10 160° F. 75 PB 3/12 66 72.88 PB 4.42 9.30 .92 .15 .44 19.33 
65 B 4/8 20 9.52 

N 8 8 
N 9.4 6 

35 75 PB 3/12 70 73.77 PB 4.76 9.18 1.81 .19 .20 34.97 
65 B 4/8 11 9.28 

N B 9 
N 9.4 10 

4 0 75 PB 4/10 73 73.51 PB 101 
65 B 5/6 17 8.32 

N 8 5 
N 9.4 5 

10 Tap 75 PB ,/10 
65 B 5 6 

65 
17 

73.36 PB ALE 
7.52 

7.92 .15 .52 .80 7,90 

N 8 7 
N 9.4 11 

35 75 PB 4/10 79 73.83 PB 5,12 8.53 *42 -8.34 

65 B 5/6 14 
N 8 6 

N 9.4 7 

10 100° F. 75 PB 4/10 72 73.65 PB222E 8.21 .14 .20 .33 4.16 

65 B 5/6 15 8.10 
N8 5 
N 9.4 8 

35 75 PB 4/10 70 73.46 PB5 ,92 8.17 .05 .22 .30 3.04 

65 B 5/6 17 (542 
N 8 5 
N 9.4 8 

10 160° F. 75 PB 4/10 75 73.47 PB 4 82 8.45 .04 .03 .26 1.64 

65 B 5/6 18 8 

N 8 5 
N 9.4 12 

35 75 PB 4/10 71 73.63 PB 5,10 8.16 .12 .25 .32 4.42 

65 B 5/6 15 88..I5 

N 8 6 

N 9.4 8 



Table 5 (conc14 

Print dyed 

:Number :Temper-: 
: of ; attire 

Fab-:launder- of : 

rice: ings : water : 

: 4 . 

Sector Color Average: 
. : chroma : percentage specification 

: 

5 0 

10 

35 

10 

3i 

10 

75 PB 3/10 
65 B 5/6 
N5 
N7 

Tap 75 PB 3/10 
65 B 5/6 

N 5 
N 7 

75 PB 3/10 
65 B 5/6 

N5 
N7 

100° F. 75 PB 3/10 
65 B 5/6 

N5 
N 7 

75 P3 3/10 
65 13 5/6 

N5 
N7 

160° F. 75 PB 3/10 
65 B 5/6 
N5 
N7 

75 PB 3/10 
65 5 5/6 

N 5 

80 
8 
6 
5 

80 
7 
7 
5 

77 
9 
7 
7 

78 
7 

77 
8 
7 
8 

79 
7 
7 

6 

78 
8 
7 
7 

74.09 PB 11.0 
8.48 

74.20 PB 41.4.1 

73,38 PB 3.79 
el.& 

74.18 PB 4.04 
8.22 

74,06 PB 3,82 
8.18 

74.19 3.68 
773E 

74.07 PB 3.77 
8.18 

dh 

8.45 .11 

8.36 .71 

8.35 .09 

8.33 .03 

8.40 .10 

8.33 .02 

6 0 75 PB 3/10 
65 B 5/10 

N8 
N 9.4 

8 
72 
10 
10 

65.63 13 5.83 
8.00 

10 Tap 75 PB 3/10 9 65.78 B 6.16 7.65 .15 
65 B 5/10 64 7.30 
NB 11 
N 9.4 16 

35 75 PB 3/10 11 65.92 13 6.02 7.80 .29 
65 B 5/10 65 7.60 

N 3 9 
N 9.4 15 

10 1000 F. 75 PB 3/10 8 65.68 B 6.36 7.70 .05 
65 B 5/10 66 7740 

NB 13 
N 9.4 13 

35 75 PL i 3/10 11 66.06 B 6.33 7.50 .43 
65 13 5/10 59 7.00 

N 8 9 
N 9.4 21 

10 160° F. 75 PB 3/10 9 65.80 B 7.55 .17 
65 B 5/10 62 

nww=Wwwww 

7.10 
N8 12 
N 9.4 17 

35 75 PB 3/10 11 65.96 B 6.18 7.65 .33 
65 5 5/10 62 7.30 

N 8 9 
N 2.4 18 

.00 .06 2.04 

1.63 .24 13.56 

.10 .26 1.64 

.195 .30 1.85 

.055 .16 2.49 

.142 .30 2.08 

.33 .70 6.38 

.19 .40 6.86 

.53 .60 5.75 

.50 1.00 12.45 

.42 .90 7.79 

.35 .70 9.25 



(Table 5). In fabric 5 when laundered 10 times by the process 

using water at 160°F. the change in color was greatest. After 

10 launderings in water as drawn from the tap, fabric 2 showed 

the highest index of change in color. 

The highest index of change in color was Shown in fabrics 

1 3 and 5 after 35 launderings in the process using water as 

drawn from tap. When laundered 35 times by the process using 

water at 100°F. fabrics 3 and 6 showed the greatest color change. 

After 35 launderings in the process using water at 160°F. fabric 

2 showed the highest index of color change. 

The highest index of change in color in all materials by all 

laundering processes was in fabric 1 when laundered 35 times by 

the process using water as drawn from the tap. 

SUMMARY 

The findings of this study may be summarized as follows; 

With all processes breaking strength tended to increase 

five launderings and decrease with 35 launderings; elongation 

greater after five launderings. 

The number of launderings seemed to affect color change 

more than the various laundering processes. 

There was no apparent relationship between method of dyeing 

and color fastness. 

Under the conditions of this study there was no evident 

difference in the effect of laundering on the service qualiti 

of the three groups of fabrics. 
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