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JUARTERMASTER CORPS ACCELERATED TEST METHOD

For Evaluating Shrink-Resistant Wool
s Developed for 10/:-Oz. Wool Shirting*

LOUIS 1. WEINER

'f)extile Finishing Research Laboratory at the
Philadelphia Quartermaster Depot

Foreword

in a previous report {Textile Series Re-
port No. 46} the research and develop-
ment work of the Quartermaster Corps on
the shrink-resistant treatment of Army
wool items has been discussed in some
detail. As was pointed out in that report,
our research in this field is continuing with
the aim of further application of shrink-
resistant treatments to Army wool items,

The experience gained in the application
of a shrink-resistant treatment to socks
has indicated that in undertaking treat-
ment of other items it is necessary to
mzke a comprehensive and therough study
of conditions of testing, in arder*that a
satisfactory test method might be devel-
oped for evaluating between different
types of treatment for ultimate acceptance
of goods after they reach the Quartermas-
ter Corps.

While it is recognized that the develop-
ment of a test method is implicit in the
entire problem of shrink resistznce as ap-
plied to civilian as well as to military uses
of wool, there are limiting conditions with
respect to the latter which necessitate cer-
tain approaches to test methods which are,
in a sense, peculiar to military needs. Ac-
cordingly, test methods such as have been
under consideration for civilian shrink-
resistant wool production have not offered
a satisfactery solution to our military re-
quirements.

Two of the most important fimiting fac-

tors on the test methods which we have
sought to obtain apply to the need for an
accelerated test on the one hand and also
one which will correlate with severe field
treatment on the other. With these two
controlling elements dominant in our con-
sideration, our office has developed in the
Textile Finishing Research Laboratary, fo-
cated at the Phifadefphia Quartermaster
Depot, a test method which after careful
and thorough evaluation has been presented
to industry as a basis for submission of
experimental fabrics for an improved wool
shirting,  The principal requirement of
this improved fabric is that it shal! be re-
sistant to shrinkage under the conditions
outlined in this test.

In view of the widespread interest in
this problem of testing and its anticipated
use’ in procurement at such time as a mili-
tary requirement may arise, it has been
felt desirable to present a clear picture
of the background data an this test meth-
od. It is believed that this report will be
of interest to the wool textile industry
bath for its explanation of the basis for
the tentative specitication for shrink resist-
ance which is under discussion with the
industry at this time, and also for its
possible assistance in connection with same
of the broader problems of shrink -resstant
treatments on wool materials as a whole.

It is desired to invite attention to the
fact that the work reported upon. which
has been carried an over a number of

years, has involved the study of every
shrink-resistant process for wool known
to this office upon which samples have
been made available by the producers or
developers of the process.

Accordingly there has actually been a
great deal of collaboration in this project
from many people in industry in the course
of this study. Many individuals both in
the chemical manufacturing industry and
the wool industry have assisted along the
way and have contributed very generously
of their time in working with us on this
study of test methods for wool shrink re-
sistance.  Particular reference should be
made to the assistance furnished to us by
the Textile Foundation and later by the
Harris Research Laboratories, under our
research contracts with these organiza-
tions sponsored by the National Research
Council which have been concerned with
various fundamental studies on wool and
its treatment for shrink resistance.

The wark being reported upon herein
was performed under the direction of Mr.
Louis |. Weiner of the Textile Finishing
Research Laboratory, assisted by Mr. John
Zimmerman, Mr, Francis Spagna, and Mr.
dohn O'Boyle, In the preparation of this
report, Mr, Norman Roberts, Historian of
the Laboratory, has assisted.

S. J. KENNEDY,
Research Director for
Textiles, Clothing and Footwear,
September, 1948

SECTION 1
Summary

S an outgrowth of research smdies on
shrinkage-resistant treatments for 1015
Joz. all-wool Army shirting, conductzd at
the Quartermaster Research and Develop-
ment Laboratories, an accelerated test
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method has been devised which permits
the prediction of the amount of shrinkage
in Jaundering of this fabric. This test has
been adopted rtentatively after careful study
and coasideration of the quantitative ef-
fects of the many variables which are
inherent in testing shrinkage in waool fab-
rics.

In the test, woel specimens and standard
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ballast to make a G-pound load are agi-
tated in 4 inches of water buffered to a pH

between 5 and 7 at a temperatre of 140°F.
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for a period of one hour in a 24.inch
Notwood washer, After this the speci-
mens are centrifugally extracted, dried in
& tumbler, spruyed and pressed.

A short summary of the characteristics
of the test with special reference to its
applicability, teproducibility, correlation
-and recommended performance Jevels is
given below:

1. The test method has been shown to be
applicable to practically all of the types
of shrink-resistant treatments now com-
mercially available.

2. The test is reproducible within very
narrow tolerance limits, Although four
specimens per test are recommended
it has been found that two specimens
per test are adequate for some treated
fabrics.

3. A very good correlation has been found
to exist between the accelerared test
and successive Army mobile launder-
ings for the four different classes of
treatments studied. The recommended
test has been found ro be the equivalent
of 20 mobile launderings.

4. Based on consideration of the effect of
dimensional changes on the utility of
shirts made from treated shirting, per.
formance levels have been set for the
warp at not more than 5 per cent re-
laxation and 4 per cent felting shrink-
age and for the flling ar not more
than 4 per cent relaxation and 3 per
cent felting shrinkage on commercially
procared fabrics. '

5. Analysis of the performance of com-

’ mercially treated shirting fabric reveals
that it will be necessary to have several
of the manufacturers advance their
processing technology to meer the lev-
els cited.

Other tentative requirements for shrink.
resistant wool fabrics include a require-
ment for ageing, that the hand of the fab-
tic shall not be uaduly stiffened by expo-
sure for 100 hours in the Atlas Single-Arc
Fade-Ometer. Work is currently under
way ta establish this requirement based
upon a standard testing instrument, There
is also a requirement on alkalj solubiliry
which is the same as that previously devel-
oped for the testing of wool socks, and
which is discussed in derail in Textile Se-
cies Report No, 46, "Trearment of Army
Socks for Shrink Resistance by the Quar-
termaster Corps.”

SECTION I

New Accelerated Shrinkage Test
for 10%; Oz. All Wool Shirting

Probably the most widely accepted ac-
celerated test method for evaluating the
shrinkage of texrile items containing wool
is that developed during the war by the
Quartermaster Corps for cushion-sole socks.
This test procedure is now used in practi-
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cally all military agencies in this country
and in Canada and has been adopted as a
tentative standard My the National Asso-
ciation of Hosiery Manufacturers in this
country,

In seeking a method for rtesting the
shrinkage resistance of all-wool shirting,
consideration was first given to this ac-
celerated test. In studying the procedure,
however, several shortcomings became ap-

parent which made it evident that certain

modifications would be necessary before
it could be applied to shirting. Careful
examination revealed that major improve-
ments could be made on the basis of exist-
ing knowledge of the effect of laundering
variables on shrinkage, *

The procedure finally adopted after
analysis of the more important shrinkage
rest conditions discussed later in this report
may be summarized as follows:

The test is performed in a Z4-inch
diameter Norwood washer. The wool
specimens and standard ballast are agi-
tated in four inches of water buffered
to a pH between 5 and 7 at a tempera-
ture of 140°F. for a period of ane hour,
The specimens are then centrifugally
extracted, dried in a tumbler, sptayed
and pressed. (See appendix for detailed
statement of test method.)

Our office has found it to be a desirable

practice, in order to establish prol?cr cog.
trols, to obtain separate computatioas fo,
relaxation and felting shrinkages. Th,
test, therefore, requires that & determin,.
tion of relaxation shrinkage be made be.
fore subjecting the fabric to the sbove tey
for felting shrinkage. The suggested re.
laxation procedure consists of soaking the
specimens without agitation in soft wage,
at 80°F. for a period of two hours, after
which they are centrifugally extracted,
dried in a wumbler, sprayed and pressed,
Although the results of the one-hour g
celerated test, when used alone will jp.
clude both relaxation and felting shrink.
ages as a single value, this figure will be
slightly lower than the sum of .the two
types of shrinkage when measured sepa.
rately because of the additional cumbler
drying involved in the latter mechod.

SECTION IiI

Principal Factors in the DFter-
mination of This Test Procedure

A. REPRODUCIBILITY OF 'I'EST—l
In order to evaluate the reproducibility of
the new method a series of separaie tests
were carried out and the validity of the
data oltained was analyzed statistically,
It was found, as illustrated in Figure 1,
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'CORRELATION OF THE ACCELERATED TEST WITH SUGCESSIVE MOBILE
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; B¢ the replicate averages fell within an
. ‘elmsually narrow range.
+ e good reproducibility of the test
) ,gl.lm permits the atrainment of significant
* Wrage results with the testing of only
' &ee or four specimens per lot. It is in-
| Wigesting to note in Figure 1 that in spite
i 2 the slight differences in shrinkage of
;_ﬁeofdmemtmcnu,inmcasedo&sa
- sHagle average value of one treatment over-
tép the grand average of another, Like-
© wise it is noteworthy that although the test
places the warp shrinkage of treatments
" A and C quite close numerically it reveals
wide differences between their filling
+ shrinkages. This correlates well with the
: observed behavior of these fabrics in usage.
i The special precautions and somewhat
+ anorthodox procedures recommended for
. «his test are fully justified by the good re-
- producibility of results obtained.

B. CORRELATION OF THE NEW
; TEST WITH SUCCESSIVE FIELD LAUN-
' DERINGS—Establishment of an absolute
+ correlation between a single accelerated
test znd successive feld launderings is a
" difbicnle task. Previous work has shown
_ that even when such a correlation js estab-
; lished for one type of finish it will not
. aecessarily apply to another. However,
- in the particular test which is now recom-
mended more than the usual success has
+ been achieved in obraining such a correla-
; don, and data obtained show that for gs
- many as four different types of commercial
treatments a significant and usable corre-

. lation exists,
~ The data charted in Figute 2 show thart
" for the various treated fabrics the GO-
minute accelerated test within reasonable
tolerance is almost the exact equivalent of
20 launderings, Iy is definitely felt on the
basis of these data thar a fabric which wil}
successfully stand the rigors of the oage-
hour accelerated test should exhibit ade.
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quate stability whean laundered in the field
and should withstand a minimum of 20
successive launderings before failing.

C. ESTABLISHMENT OF PERFORM-
ANCE LEVELS FOR RELAXATION
AND FELTING SHRINKAGE—In an ef-
fort 10 establish realistic rather than arhi-
trary performance levels for a proposed
specification for shrink-resistant shirting, a
series of service tests was performed on
shirts treated by various commercial proc-
esses, This investigation indicates that it
was consistent with the present state of
technological development in this &eld to
expect that treated shirts should withstand
20 Army launderings before shrinking
out of fit. Since the accelerated test pro-
duces shrinkage equivalent to this number
of launderings, it was considered treason-
able to establish as the specification pet-
formance level for this test the maximum
shrinkage which can occur before a shirt
loses its udility.

It has been found, after a study of a
large series of shirts made from 1045-0z,
shirting, that the garments continue to be
wearable until shrinkage of the collar
(the first area in which serviceability is
affected by excessive shrinkage) reaches 6
per cent.  This value, although scemingly
high, is correct for this weight fabric in
the neckline styling used in Army shires,
It should not be assumed, however, that
this value will apply to other types of
shirting fabric.

Since the collar is cur in the warp, it is
reasonable to expect that the shirts will
be wearable up to 20 Army launderings
if the warp fabric shrinkage does not ex-
ceed 6 per cent in the accelerared test.
It is possible to liberalize this requirement
further, since as much as 3 per cent relaxa-
tion shrinkageis removed during the spong-

ing operation to which all wool cloth

purchased by the Army is subjected. Thus
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an over-all warp shrinkage of 9 per cem
has been set as the performance level for
16149-0z. shirting. :

For the purpose of quazlity control it is
desirable to indicate how much of this 9.
per cent shrinkage should be felting and
bow much should be relaxation. A figure
of 5 per cent has been established as the
maximum allowable warp relaxation
shrinkage. Three per cent represents that
subsequently removed by sponging; the
remaining 2 net cent is permitted to com-
pensate for the effect of the tumbler dry-
ing which is part of the relaxation shrink-
age test. (See Figure 7.) Thus the 9 per
cent overall shrinkage is divided into §
per cent relaxation and 4 per cent felting.*

Since practical experience has shown
that shrinkage in the filling direction is
always somewhar less than in the warp,
hlling shrinkage allowances of 4§ per cent
telaxation and 3 per cent felting have been
established.

D. LEVELS OF PERFORMANCE FOR
SEVERAL CURRENT SHRINK-RESIST.
ANT PROCESSES—Specimens of shirting
treated by a number of commercial shrink.
resistant processes were subjected 1o the
accelerated test to determine how realistic
the performance levels were in terms of
the present state of technological develop-
ment in this field. The relaxation and felt-
ing shrinkages in both the warp and filling
directions are shown in Table L Jr will
be noted that of the seven treatments evala.
ated in this experiment, only three met the
petformance requirements with respect
to felting shrinkage, However, many of
those manufacturers whose products did
not secure adequate shrinkage control have
expressed confidence that they can reduce
the felting shrinkages to a point below the
4 per cent maximum by further imptrove-
ments in the application of their treat-
ments.

* Relaxation and felting shrinkage are not ex-
actly additive unless they are computed on the
samne base,

TABLE 1
Performance of 1044 Oz Shirting Treated
by Commercial Shrink Resisant Finighes

Warp Shrinkage %,
" o

Tr R Felting

Al 2.8 2.8
E ... 2.9 3.5
B .......... 3.1 16

Speg.

cC .. 0.5 5.7 4%
G ... —_ 8.9
F —_— 9.4
D ... 2,1 124
L I 4.4 13.0
Filling Shrinkage %

Treatment Relaxation Felting

A . 1.7 0.3
B ... 0.7 0.5
E .. ... 3.2 1.1

Spec.

c .. 3.4 +.5 3%
G ... —_ 51
| — 53
D ...l 3.2 8.4
U o 3.2 9.1

N




SECTION 1V

'Variables in Testing Which Affect

the Rate of Shrinkage of Wool

A, DETERGENT —There is a fairly
prevalent erroneoys belief thar felting
shrinkage will not take place in the ab-
sence of soaps or detergents. That this
is not the case js known to those familiar
with textile processing who realize that
under certain specific conditions (for ex.
ample, when the wool js fulled in an acid
medium) more rapid felting takes place
than when s0ap is used.

Actually, in most conventional washing
operations the effect of soap or detargent
on the felting rate wil] depend more on
the amount and stiffness of the suds than
upon intrinsic differences between the de-
tergents themselves (which appear to play
a& more minor role). For example, it has
been found that in the horizontal types of
washers which reciprocate about a hori-
zontal axis—such as the Smith-Drum, the
Norwood, practically all commercial wash-
wheels and also home washers such as the
Launderall and Bendix — increasing the
amount of soap in the washers invariably
decreases the amount of felting that takes
place. This phenomenon is believed to be
the result of the cushioning action of the
suds thar form above the surface of the
wash liquor. When more suds are formed,
part of the energy exerted by the fabric or
garments dropping to the surface of the
liquid during agitation is absorbed by
this cushioning by the suds with the result
that less felting occurs. Data reported by
Carter and Grieves(!) for a horizontal-
axis type of wash wheel show how an in-
ctease in soap concentration up to a cer-
tain value causes a decrease in felting.
These data are plotted in Figure 3.

The condition indicated by this curve
is undesirable from the standpoint of de-
veloping a good accelerated test, since
high soap conceatrations will tend to de-
stroy the accelerated nature of the test and
low soap concenrrations will cause consid-
erable variation in results due to unfore-
seen reduction in the strength of the soap
and its suds. This latter factor has been
one of the causes of variation in the accel-
erated test for cushion-sole socks which
specifies a rumning suds, meaning by im-
plication a low suds system. Accordingly
the shrinkages obtained by this test fall
along the steep portion of the curve in Fig.
ure 3 and thas are subject 1o significant
variation as a result of changes in soap
concentrations.  Specification of a fixed
quantity of soap for each wash load wifl
not help this situation since rthe presence
of titratable acid or alkali or saponifiable
oils in the fabric will alter the amount of
suds produced and accordingly cause varia-
tions in shrinkage.

In view of the fact thar in 2 horizontal
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Fig.3
INFLUENCE OF 30aP CONCENTRATION ON FELTING SHRtWKAGE
N A HORIZONTAL AXIS TYPE OF WASHWHEE]L
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type washer, the presence of soap affects
the amount of felting obtained by intro-
ducing variations in shrinkage results, i
has been concluded rhat the maost effective
accelerated shrinkage test for a shirring
fabric would be one from which soaps or
detergents were eliminated.

When wool shirting samples are laun-
dered in water without any soap being
present, shrinkage results of the magnitude
shown in Table II are obtained, as con-
trasted with shrinkages on the same fab-
rics in the presence of a soap solution.

The above data and these of Carter and
Grieves previously referred to appear to
show quite clearly that a truly accelerated
test which will ke reproducible must be
carried out in the absence of soap or deter-
gents. It was shown in Section HI of this
ceport that an accelerated resr performed
without detergents can cotrelate well with
successive normal launderings in which
a detergent is used.

Two further factors must be taken into’
consideration when comparison is made
between the effecr of s0ap upon shrinkage
‘and that of a synthetic detergent. The
first of these is that jc is necessary 16 have
definite information as to the sudsing
power of a detergent if any conclusion is
to be drawn as to its specific effect upon
shrinkage. This is clearly evident from

- the above discussion where it is shown

that the amount of felting which occurs
in the horizonal tyne of wash whee! de-
pends more unon the amount and nature
of the suds produced than upon inherent
differences berween the cleansing agents
themselves,

In contrast to this situation in a hori-

zontal type washer, it should he nated

TABLE II
Warp Shrinkage %
oup
Fabric K ater Solution®
———— ———
Untreated ..., ... . 16.9 14.2
Treatment D . . | .’ 12.4 11,1
Treatment E ... . . 5.8 3.2

*A running suds was used in this test. If
more soap were used even less shrinkage could
be expected to ovccur,
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that in the more common type of hop,
washer, in which agitation occurs by gy,
tion back and forth about a vertical axj; ‘
a different mechanism operates with ;. |
spect to the action of soap. Since in b :
type of washer the load is completely s}, .
merged beneath the surface of the wag,
liquor, the degree of mechanical agitatig,
is not affected by the quantity of suds prey. !
ent. In facr, in this type of washer jr 5
more often found that the presence of sonp
or a detergent actually facilitates the fely,
ing process because of a lubricating actioy -
which they provide.

Thus, L efore a general statement can be
made regarding the relative properties (f
soap and synthetic detergent in inhibiting
or accelerating felting, careful specification
of the type of washing machine used s
needed. In addition, definite information
is required as to the lathering and lubri.
cating properties of the particular mate.
rials to be used.

B. HYDROGEN ION CONCENTRA.
TION—I¢ is well known that hydrogen
ion concentration or pH is one of the im-
portant factors determining the rate at
which felting occurs.  Because of the
rather wide range of pH’s accepred on de-
liveries of 1014-0z. shirting, it is obvioys
that this factor could constitute a signifi-
cant source of variation in the test pro-
cedure. Where no detergent is present,
the rate of feltiny is highest in the low pH
{acid) regions, and lowest in the high pH
(alkaline) regions. The rate of change
of the curve is most rapid in the alkaline
and acid regions and slowest in the neutral
region. A typical curve relating felting
and pH is shown in Figure 4.

Examination of this curve shows thar jt
might be advantageous from he stand-
point of accelerating the test to operate
at low pH's. However, since the specimens
¢an be handled more easily in neutral
solutions and since greater reproducibility
is obrainable in the neutral portions of
the curve by reason of rhe slower rate of
change in this region, it has been found
advisable to specify that the test be con.
ducted in a nH range of from 5 to 7. This
range can be easily maintained by the use
of standard Euffer solutions.

C. TEMPERATURF.——ConﬂictEng data
have been reporred in the literature re.
garding the effect of temperature on felt-
ing. Data reported by Speakman, Stont
and Chang(3; suggest that temperature
variation in milling causes livtle if any
change in shrinkage berween 10g° and
130°F, However, more recent data oa
untreated wool reported by Carter and
Grieves(}]) covering temperatures from 70°
to 150°F. and on treated wool, as reported
by the Quartermaster Textile Finishing
Research Laboratory from 100° 1o 140°F.
show thar increasing the temperature sig-
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Fig.4

EFFECT OF pH ON FELTING SHRINKAGE>

Fig.5

EFFECT OF TEMPERATURE ON SHRINKAGE OF

10% 0z, SHIRTING

ing conditions proper control of tempera-
tare is not always possible, led 10 the
" establishment of a 140°F. temperature for
the accelerated shrinkage test on socks,
which was adopted during the war. Since
that test came into use, continuing studies
as well as routine acceptance tests have

shown no evidence that the wool was being”

damaged at that temperature. On the
other hand we have found excellent corre-
Iation hetween our accelerated test ar
140°F. and successive mobile launderings
at 100°F. as is pointed out above.

D. NATURE OF LOAD-—Variation in
shrinkage has been claimed to result from
indiscriminate use of various types of bal-
last. If a kallast composed of untreated
wool is used its character changes with
frequent use due ro felting. If soap resi-
dues are allowed to remain in the ballast
they may produce undesirable sudsing in
subsequent tests. The size of individual
specimens comprising the ballast also af-
fects the end results. It has been found
that wool will felt more rapidly when
Izundered with a wool ballast than with
& cotton ballast of corresponding weight.

In ocur newly developed accelerated
shrinkage test it has accordingly been de-
termnied that the ballast should consist
of shrink-resistant treated wool swatches
of the same size as the test specimens. It
is necessary to inspect the ballast carefully
to make sure thar it has not previously
been contaminated with soap or synthetic
detergent. At the expiration of fixed in-
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tervals the ballast should be re-examined
and ‘replaced if evidence of felting is
found.

E. TIME OF AGITATION—I is in
the interest of economy in laboratory op-
erations to keep accelerated tests as short
as possible. In Figure 6 is shown the
relationship terween warp shrinkage and
time of agitation. On the basis of this

Fig & )
EFFECT OF TIME OF AGITATION ON THE SHRINKAGE
OF 10% oz SHIRTING
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nificantly increases felting where the ma- el R
.verlal is agitated in a horizontal w.jash x :
wheel. Data for both warp and filing g .
. shrinkage are shown graphically in Fig- & TREATME!
" ure 5. st
This chart shows a definite increase in
" sheinkage at temperatures up to 140°F.
This, plus the fact that under field launder- o5 '

i20
TEMPERATURE *F

chart it was determined that one hour is
the minimum time which can be used
safely in accelerated tests to show major
differences in shrinkage. In addition, it
was found rthat a betrer and mor consistent
correlation between this test and successive
mobile launderings could be obtained in
one hour than in the longer test periods.

F. METHOD OF DRYING—Another
serious cause of variation in testing the
shrinkage of fabrics is introduced in the
drying aperation. Practically all current
Government and commercial test methods
require that woven fabrics be dried in an
oven followed by spraying and pressing.
For material purchased by the Armed Ser-
vices such a provision is inconsistent with
the actual method of drying generaily used
in field laundry practice. Under field con-
ditions garments made from 1014%-o0z. shirt-
ing will be dried in a rumbler, since this
will normally be the only equipment avail-
a'le. On the o'her hand, in post laundries
it may be experted that when standard
methods are ser un far handling washable
wocl shirts, drying will be accomplished
in a wmbler follawed by pressing on a
tailor’s press.

Laboratory analysis of this problem has
revealed thar considerably more shrinkage
occurs as a result of rumbler drying than
oven drying, and accordingly it is felt
more realistic to include a provision for
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) Fig.7
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the former procedure in the test method.
In one series of tests it was found that suc-
cessive cycles of wetting and oven drying
{carried out so as to avoid felting) did
oot eliminate all of the mechanical or
relaxation shrinkage of the shirting. This
tatter effect is achieved only where tumb-
ler drying is resorted ro as shown in Pig-
ure 7. Other tests on both wool and cot-
ton fabrics have revealed that more uni.
form shrinkage is obtained by using tumb-
ler drying since less manual handling of
the specimens is involved,

SECTION V

Other Tentative Specification
i Requirements

In addition to the major aspect of our
tentative specification on a shrink-resistant
treated fabric, which has been discussed
above, two other important specification
requirements, alkali solubility and ageing,
are contemplated.

It is recognized thart the alkali solubitiry
test provides a satisfactory means for de-
termining the chemical effect of cerrain
types of shrinkage-resistant creatments
upon a fabric. Its reliability has been
amply demonstrated as a control test in
the chlorination of woo! under procure-
ments of socks by the Army during the
war.

In the tenative specification require-
ment a 6 per cent increase in alkali solu-
bility is permitted for this treated fabric,
whereas only 3 per cent was allowed in
the case of the cushion sole socks. This
relaxation in requirements is made pend-
ing the introduction of greater improve-
ments in commercial techniques in treating
fabrics of this rype.

The necessity for an ageing test will be
clearly evident when one considers the
frequent requirement for long-term storage
of military items under adverse tempera-
ture conditions. While none of the cur
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rent treatments recommended by the indus-
try appear, when properly applied, to re-
sult in a decrease in fabric strength under
fong-term storage, there js a tendency for
some treatments to exhibit harshness or
for the fabrics to stiffen appreciably upon
long-term ageing.

The test currently contemplated js now
simply a visual and tactile inspection of
the material after 100 hours' exposure jn
the Atlas Single Arc Fade-Ometdr. There
is now under development a test method
requirement for the stifiening of fabric
on ageing based upon a standard testing
instrument.

APPENDIX 1

A detailed outline of the new accelerated
shrinkage test is given below. Before per-
forming this test the sample shall be re.
laxed in accordance with the procedure
previously described. Where the relaxa-
tion procedure is used the felting shrick-
age shall be based on the dimensions of
the relaxed specimens. '

TEST SPECIMENS—Four 24 x 24-inch
specimens marked in the warp and hlling
directions in accordance with the pro-
cedure outlined in Federal Specification
CCC-T-191a, Section XIV, Paragraph 1a
shall ke used.

MACHINE — The washing machine
shall be 2 standard rotary reversing type
{described in Federal Specification CCC-T-
191a, Section III, Paragraph 5f), having
a cylinder which measures 24 inches in
dizmeter by 24 inches in fength. Other
sizes of laundry machines may be used
provided they are calibrated to give the
same results as the standard washer at
the laboratory of the procuring agency.

PROCEDURE—Water " at 140°F., and
of not over 50 p.p.m. hardness, shall be
entered into the machine until it reaches
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a level of four inches above the botton
of the inside cylinder. The water shall be
buffered 0 a pH between 5.0 and 7.0
using a suitable buffering agent. The speci.
mens to be tested and clean ballast {com.
posed of detergent-free wreated wool flas.
pel cut 1o 24 x 24 inches) to make a six.
pound load arce placed into the water and
the machine is put into operation and zgi.
ration allowed to proceed for s period
of one hour.

The temperzture of the water in the
washer shall be meintained at 140°F, dur.
ing the entire cycle. At the end of l'ilis
petiod the specimens shall be ceotrifp.
gally extracted for five minutes at a speed
of 1575rp.m. and dried in & tumbler.
drier at a stack temperatre of 130°F. for
30 minates. The tumbler drier shall con.
sist of a cylinder having an inside diam.
eter of 36 inches and a length of 24 inche.
and shall rotate at a speed of 35 r.p.m.
Other sizes of tumbler driers may be used
provided they are calibrated to give th:
same results as the standard drier ac the
laboratory of the procuring agency. After
drying the specimens shall be sprayed,
pressed and conditioned before measure.
ment for not less than four hours at i
standard atmosphere as described in Fed
eral Specification CCC-T-191a, Section Il

MEASUREMENT OF SHRINKAGE—
After reaching equilibrium in the standarc
atmosphere the specimens shall be meas
ured and the shrinkage computed in ac.
cordance with the procedure outlined in
Federal Specification CCC-T-191a, Section
X1V, Paragraph 1h. Measurements shall
be taken to the nearest 0.1 of an inch and
shrinkage or elongation shall be reported
to the nearest 0.1 of a per cent. Elonga-
tion shall be reported prefixed with a (—)
minus sign.

APPENDIX 2

A statement of the test methods and
tentative specification requirements for al-
kali solubility and ageing, as abstracted
from the proposed specification for “Cloth,
Wool, Flannel, All Wool, 1012 Ozs., O.D.,
Shrink-Resistant Treated,” are given be-
low:

ALKALI SOLUBITY—Scope—This tes:
shall be used for determining the total al-
kali solubility and the change in alkali
solubility of the wool top, yarn or fabric;
whichever has been subjected to the chenmy-
cal reatment.  The test shall be conducted

-according to the procedure described be-

low:

Test Stecimens—TFor this determination,
four treated and four untreated samples
shall be used from the same production
lot. From each samnle, a specimen weigh-
ing ! gram (4- 0.1 gram) shall be cut for
1est purposes,
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al Specification CCC-T-191s, Sec-
Paragraph 3a(3) shall dien be

wherever applicable.

sdrovsont—If a chemical method of
g shrink resistance is used (eg.

ion), the slkali solubility of the

ial after treatment shall not be in-

creased more than 6 per cear (zbsclute)

over the untreated material.
AGEING—A specimen of the finished

doth approximately 2 inches wide and 4

. inches long shall be exposed in an Atlas

Single Arc Fade-Ometer for a period of
100 hours with the face of the fabric ex-
posed to the source of radiation. At the
end of this time, the specimen shall be
removed and conditioned in a standard

actmosphere for a period of 4 hours.

Reguirement—When submitted to this
test, the fabric shall not harshen or stiffen
excessively, :
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e PATENT DIGEST

ping Apparatus
Package Dyeing C, 6

Pat. 597,733 (British Celanese, Olpin-
Wesson, February 2, 1948)

t is well known that the dyeing meth-
of dispersed, water insoluble acetate
affs which are successfully used in
bing acetate rayon fabrics on the winch
L on the fig, give bad resufts in package

Brit. Pat. 597,733
Dyeing Apparatus for Package Dyeing

© dyeing. It has frequentdy been observed
. that the packed material, for instance bob-
~ bins, act as filtering media. Thus the out-
* side layers absorb the dispersed dyestuff
pigments while the inner layers are less
colored or not colored at all. Reversing
of the direction in which the dyebath
penetrates the textile body does not help
very much. Large amounts of dispersing
agents can improve the results but in dye-
ing mixtures of dyestuffs it can te observed
that the ratio of absorption does not cot-
respond to the initial proportion of the
. single dyestuffs contained in this mixture;
- in other words some of the dyestuffs were
absorbed at a higher speed than the others,
The present patent solved the problem
_‘ in a very simple way: 2 candle filter (3)
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is placed in the dyebath reservoir (1) on
top of the pipe (2) which leads to the dye-
ing apparatus; by turning the valve (5) in
different ways the dye liauor can be cither
pressed through the bobbin (14) in one
or the other direction or brought back to
reservoir (1) by pipe (11). The filter,
being the main feature in this invention,
is characterized hy the size of the pores,
preventing a passage of particles haviag
a dimension in excess of 0.0005 mm.

Pigment Printing—
Combined With

Reductive Discharge D, 2, 02

Brit. Pat. 598,260 (S. A. Francolor,
February 13, 1948)

Pigment printing pastes consisting of
oil-in-water emmulsions or of water-in-oil
emulsions are generally known for their
good effect in application printing on
white fabrics but they do nor sufficiently
cover a predyed ground to substitute djs.
charge effects. It has been tried to incor-
porate one of the usual discharging agents,
for instance sodium formaldehyde sul-
foxylate or other dyestufi destroying prod-
uct (2lso some of the oxidizing group)
into the aqueous phase; but it was not
possible up to now to concentrate a suffi-
cient amount of these products in the print-
ing paste to obtain satisfactory results;
moreover, these agents are composed of
electrolytes, breaking in time the emul-
sions. Thetefore the pastes lacked stabil.
ity. It has been observed that even con-
siderable amounts of discharging agents
can be introduced into emulsions of pig-
ment printing pastes by adding the reduc-
ing substance in form of a protective
colloid solution for instance a thickened
hydrosulfite, formaldehyde sulfoxylate and
the like. The protective colloid may be
one of the usual thickeners such as gum,
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starch, alginate, polyvinyl alcohol 2and so
on. The emulsions are produced, accord-
ing to British Pat, 570,742 of the same
company, on the base of glycerophthalic
resins, modified with 2 fatcy oil (soy bean
oil), sround with a red pigment (“Lutetia
Scarler NR¥") which is pasted with white
spirit. On the other hand sodium formal-
dehyde sulfoxylate is dissolved in a gum
tragacanth mucilage and homogenized
with the first mentioned resin emulsion
by stirring. The paste is printed on a
fabric dyed a dark blue with a discharge-
able polyazodyestuff; bright red effects
on marine ground are obtained after
aging. Analogous examples are given for
pastes containing Monastral green and
titanium white,

Reference is made to U, §. Par, 2,017,120
(Celanese): zinc salts of vat dyestuffs are
used as inscluble pigments and combined
with an alkaline zinc formaldehyde sul-
foxylate discharge paste. But this patent
has only a slight analogy with the present
invention because pigment printing with
this kind of emulsion was not yet known
at the time of the issue of the Celanese
patent (1935).

Sizing—Starch Mixed with
Etherifying or Esterifying
Agents A 401
L. 5. Pat, 2,451,636
{W. A, Scholtens Chem. Fabricken, Moeller-
Lolkema, Qctober 19, 1948)

A dry composition, readily dispersible
in water to a transparent paste, can be
prepared by mixing cold soluble wstarch
and an esterifying or etherifying agent
and pouring the dry mixture into slightly
alkaline solutions, Upon contacting this
mixture with water the cold swelling
starch, which is very reactive, undergoes
immediately etherification and a viscous
paste results which can readily be used
for sizing and thickening purposes, Ap-
parently the use of starch ethers or esters
has some advantage_ in comparison with
simple cold swelling non-etherized starch.




