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INTRSDTICTION

L e

Stotement o7 the Probhlzocm, A CILPARICOI CF THX EP.CITICA-

TIONS AID PERFCIIANCE QUALITIEZ® CF PHILIPTING AITD AILTRICAIT DUCT,
AT, PEECALZ AYD EBAIL CLITH.

The vurvoce of the study. The »Hurnose of tixle study 1is

- Fal

to comvare the svpecifications ani verformonce cuallitiies of con-
parable cotton materials which cre made in the Unlted States
and in the Philinpines

The writer hones that after the date of this stuiy is
comnletc she will be anle to molie a renort to the llatlonal
Develonment Compony in the Philionines about the specifications
and nerformance cnharacteristics of these elsht cotton materials,
I in any way the Philliovine materials do not foll within the
rani;e of the smnescifications of the Americoan standards, then
this study mi<ht in some way heln the ational Develomment
Comnany to improve its »nroducts.

Thls study will not only helo the writer in her teachings,
but alzo hel» the Mational Develonment Comnany of the Zhili-
noines to »roduce vetter and more competitive ccotton fabrics
Tor domestic consumntlion os well as for exoort.

The gcone of the study. In this stuldy, the Tour cotton

fabrics, cduclt, tha i, nercale, ond s2il cloth fr-m the Phili-
nnines are to be comvared to the ncarest 1f nct the came tyoe
of fabric made in the United States. The four fabrics will

be comnaredl as to their initial g»necifications and vnerformance

qualities as well as to chancecs resulting from five launierinss.

-l



The discucsions will %+ based on o comarison of naires cf
fabrics rather than Ziffer-nces between “he varicusz ty-es
oi fabrics uszd in this study.

Dimonsional chanze in the fabriecs will be determined by
hand wacshine procedure instecd of by rachine co ac to molkze the

~

nrocedure more tynicol of the Philinnine way of loundering,
Colorfastness of the fabrics will te bree? on ernosure

reriodes of 10, 20, 40, an?® 80
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to licht in the Fado-
hours.
Inacmnuch as the four tyoes of fabrics commmred 1n this

study have dif7erent eni-usec, tre uces for each groun will

l")

be discusced in the scction uniter di icn of results.

0
Q
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llo.terizls included in the studv. The materials to be

connzred are duc’z, ¥“halzli, percale, and e~il clofﬁ. It wos

not nossible to sccure the 1ienticzl Zinds of mate-izals freom
the Philinsincs to comore with the materioals proiuced in the
United States. S0, 1n caceo where Zentical materials were not
available, the nearest trme of fabric in terms of comdaratle
end-uce were secured.

Grou» of lUaterials Width in Cost ver lin~ar Cost ner squore
Inches vard vo.rd

B

I. Duck, U.S. 30 B T4 .89
Duck, Philiorines 34 .50 .53

II. Xhaki, U.S. 40 2,35 t2.11
Knhalzi, PhilinoineS 21 1.25 1.45

III. Percale, U.S. 38 40 AT
Percale, Philin»ine® 32 .40 45

Iv. BSail Cloth, U.S. 35 «HQ .60
Sail Cloth, Philionines33 .58 .63
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Yorn Count
To distingulshn differcnce:z 1in welsht and fineness, yarns
are civen size numbers called counts, lea or denier. The term
"ecount" a=wnlies to the size of cotton wool and goun yarn where-

"=

as "lea" an-lies to linen, and "dernier" an-lies to filazent

silk and man-made yarn. (14)

Tor cotton and spun yarns, the standord ucsed is 840 varids
to the zound. The hicher the nunerical count, the Tiner the
TorN.

The count of cloth and the count of yarn shruld not be
conifuzed. The former <cenotes the number oF nicik ani ends to
a gouare inch; the latier incdlcates the welght and Tiren

iner the yarn. (1&)

O

Fal

The varn count (8) of o farric indicotes the number cof

ends or warp yarns per inch and the nunmber ol picis ¢f Tillin

o
J & = (]

yarns ver inch. This 1lg exmresced ac vworn x filling (zxammle:

11

SLox 50).

Hoving an egual yarm count in wars and T£illing of a fabrice
does not mean thot warp anl filling are nececscarily o egual
strength. In ordex to Tecilitate weoving, worn yorns are
frecquently »ly varns an? are stronser then filling varnse In
the cTrocecs of weaving, the tension on the war> iz zre~ter
than in the filling. Yazrn count alone is a comevhat vacue

indicatlon of cdurahility. Ioloncel strength is attoined in a
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abric when the tencilestrenzthe of wars an? fillinz ar:s equal.
Balance? strensthh 1s often Jdesirable in clotning fabrics becaure

tre strain !8 citen ac great on one set of yarns as on the other,

ecneclally in the worlt onld »lay clothecs.

The twist (4) of the vorn »lays an imoortaont rcle in det-

-

erzinin= the character of the finished cloth. Di

~

fTerences in

4y

abrics are »roduced by variztion In the amount and <direction
of twiest and the manner in which yorns of differins amount and
dirceection o twiet are combined in the construction of the cloih,

The besgt exarnle for thies is the crepe fabrics.

)

LI
oo

er

[&}

Yarn twist (S) causcs the to lie in cszirels, and,

gsince flvers strecces are in the Tiver direction, fiher strencth

18 not fully utlilized. The tuwisting of fiberc on themselves

lowers fiber strength awnireciably, an influence that may assert
itself in axial yarn regions. The wortion of the Fiber strensth
that connot be realized in the yarns because of the stiral arron~e-
ment of Tibere is nct compnletely lost. Railal Torces press the
fibers tosether incre sing friction and raising the density of

he yarn.

Twist (9) has two aodnarent effects--one tending to reduce
the wnronortion of flber strenzth realized, the other tending to
increase yorn strenztn by nrescins the fibers together. Thece
oppozing effects do net chanse at similar rates as the twist
multinlier is changed. The strengthening influence nredominates

ste

et

at low twist, the wealicning effect at hi~h tw

Twist (I)is a measure of the suiral turns siven to a yarn



-5~

in order to hold the constituent fibers or threads to-ether.

Up to a certain point, an increase in the twist tends to make

a stroncer yarn; but above this point, the atditional twist
adds a strain to tie fibers which results in a wealrer yarn.

In general, then, there 1s a certain linit ronme of twist which
is desireble. TFor certzin effects, however, lesz twict (soft
twist) or more twist (hard twicst) may be necessary.

Yarns (8) which have been twisted but once are called
ginzle. “Then two or more sinzles arc twicted tomether, a oly
yarn is formed. Such twisting of vly yarns increacses the bin-
dine strenzth within each single, and ccnsequently the strength
of a ©ly yarn 1s greater than the combined strength of its
sincles,

The direction of twist (8) in yarns is indicated as S
and Z. Yarns have Z twist when the anmle of the s»iral twist
of the fibers 1s that of the center line of the Z. Lilewise
yarns nave S twist when the ansle of the s»niral of the fibers
is that of the conter line of the S. A ply yarn is usually
twilisted in the onzosite direction from the sinsles of which
it 1s comnosed. The twist is iniicatel as S/Z or Z/S.

Vern lumber

The yarn number (&) is a relative measure of the fineness

vystems of wvarn

or coarseness of a yarn. There are several s

numbering used; for cotton, the cotton honii number 1s used.

(+
)
=

In some systcms, acs the nuzber goes up the rarn 1s coarser.
Tile antlies to the denier, the spyndle and the grex number.

(In these, tie relative measures are weishts ver unit length).
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In the other systems, as the nuzher goec un the yarn ig finer.
This annlies to the zetric number, tyo3, rune, cute, leas, and
hanzs. (In these, the relative measures are lenctth rer unit
weizht).

Tencile Strenscth

The strenstn (¢) of a textile varn and ultiuvately the
fabric denenis to a large extent on the tencile strength of
the filbere of which the yarn 1s comnosed. This 1s exzeclally
true of the filament materials, such ac¢ silk, rayon, and nylen.
Yarns manufactured from sheri-lencth fibers, like cotton, wool,
gtaple rayons, hemp, Jute, ramie, a2nd other sinilar Tiders,
in the final analysis dewend also on the strength of the fibers
for thelr comoosite structural characteristics. The contribu-
tion of fiber strensth to the comnleted yorn pro:e;tiés vaeries
widely; it devwends unon such factors as filber friction, stanle
length, the finenegs, and y~.rn twiet, in ad?ition to the final
fabric specification. The fiber strensth still rexmains the
bacls for strensgth requirements of the finished »nroiuct.

Fine yarns are inherently wcalker than coarce yarns. The
rezscn secms to be that fine yarns have a hizher surface-to-

volune rotio than coarse yarns. Flbere in the yarn csurface

=

alze few contacts with adjacent Tibers and have lecs radizl
pressure exerted azainst thex. This effect 1es sometimes
obscured bw the fact tiat enly tre lon=, strons cottcns can

be spun to fine counts.

Cotton yarns are hizhly c>m-lex 1n structure and behavior.

A variety of comtin~tlon o yorn counte ani twist Toctore are
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in comion use, the comtinaticn bein~ deternrined by the cotton
and the »urnose of finished textile.
"he strength (13) of any fabric is devendent in »art unon

tne Triction developed 2t 2ll woints of contact 2lons the sifes

of afjacent =arallel stroands an? 2t the »noints o intcrcectlon
the croce tinrezis., The choractsr of the weave and the

cloceners, the finich of the fabric, and the “ind of Tihker

-

emrloyed, the count an? character of the rzrns in each set of
thrsads are fictors which afifesct the amount of friction and

are a rart of t-at somewhat elurive guality called "fabric

t

~

The stren<th (¢) of indiviiucl cottor
ol vorng 1z influenced to an antreciarle cxtent by relative
tusidity. Piner strenzths increcse with risin~ relative humil-
dity in the lower range, but do not rcsaen? in —oet cosec to
increase in relotive hewi’ity bevond 504, It hog besn ecti-

thet cotten fibers saturated

o

gtron-er than air-dry fibere.
The strensth (C) of cotton fibere 1s imrortant becarwm it
1s associ~ted wit- desirable service qualities. Zrexiincs

“

strensth of o flber may be exnresced elther a3 tenaclty

u

(o]

r as
tencslle stren-th. The relationshin of Tiher len~th to stren-~th
vovwe thot in genernl the loncer, Tiner flbemars clcoo ctroncer.

1z the "realing strencth cer unit of
fiver ercsec=-section an? 1z Je-en'ent to o lur-n <e - rec unon
the amount of ccllulcce mer unit of crozc-sectlicn arca of the

fiber. The tensile ctrencth of cotisn Tivers vorkd from ~5=£2
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nsi for Scutheast varietier, to 84-C0 pei for come mid-ZSouth

]

4]

variety. DZenckr and thiclmess of Tlber wolles vary in o measu:

P

with veriety, reclon c srowth, an? raturitry. ©Such qualities
hels to determine the service which the fiber ~=ives in clothing
and hcusehold focbrics.

12 by coctton fibers affczct

1—

The amount of moisture (&)
nhveical »rojtertiez such ac breaizina etrensth, hand, an’ ease

ironing.

Shrintase (11) ic the linezr amount of fabric which will

newise when lwundered. ALL Tibers

LY

e

contract warcwise cr fill
nave scme tenfency to shriniz, bul this tendency 1 rrently

Pal

increc:ced if the fatric has been stretched iIn finisking
Johnscn (11) has shown that shrinliate in cottcn =codis is

or < the water, l.e., thot the doter-

ents usec have little efi-ct on the amount of shrinkaze, al-

thouzgh they may alter the rate >f shrinka~e, or the time required

for the full amount of shrinkaze to occur. It shoull hte con-

inzace i1g not comnlete In cone laundering;

I-l

sidered also that sar
but that the greatest amount of chrinlkage would occur within
the first five launderincs.

In the first washing (11) the foree of swelling nroduces
rel=tively lar~e changes in the shore of the threads; there are
local strains in the structurc which disan-ear by further reai-
Justment in the subsecuent dryincs 2nd wachinse These stralns

can e victured ac »nlaces In thie varns where sticlzint has occured.

i

When the yarn dries, free soace develons, which allows for acconne-



th a lez: strained ani more shrunlzen

’. Jo
M

dation between fiberes w
structure when the clcth is wet out azain. Agitation during

1

the wnehing treatment helws to overccme thecelecal strains and

therefore oromotez shrinlare.

n

tur

[

Cotton (¢€) increzses in volume uvon absorting mel
from the atmwesohere. Therefore, all ordinary cotton is normolly
slightly swollen. Swellins increaseg with humi“ity and may
cause tightly constructed coctton zozds to hecome harder or
stiffer or to chon-e in dimension. Heverse chonges talze place
when the humidity 1s decreased,

Sneeclal Promnertiez an? Defects of Cotton

Cotton (@) 1s hirhly resistant to desradztlion b heat and
can be ironed at very hich teimerat re. Amonzg its imvsortont
defects are: (i) ite Mimoness" when it is wet, (2) 1ts ten-
dency to crease ecsily an? become rumpled, and 1ts tendency

to be attacked v fun

e
<
(0P}

i, with the loce of strensth under molst
conditions. At oresent thece defects are generally cutwelshed
by the durability and long, flexing 1life of cotton an? by its
hizh resistance to drastic treatment such as constant laundering.

Cotton (©) is an excellent hyrienic moterial becouse in
nurified form 1t contains no vprotein, it can te sterilized
without danrcer of dicintesration, and 1t blezches to a clear
white.

Cotton increzses 1in volume ualon ansorbing moisture from

(¢

the atmosvhere. Therefore, 2ll crdinary cotton ic normally

o

slirhtly swollen. Swelling inerease: with humidity end moy

cause ti-htly constructed cotton =ocds to become harder or
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tiffer an? to chance in dimenclons. Reverse chian~zes talle
rlace when the humidity is decrecsed.

Cotton finers (l4) are coxsaratively short; therefore one
would exrect threm to proiuce a yarn that is fairly wealr in
tensile strengt Hdowever, a cotton fiber, because of its
naturzl twist, srins so well that 1t can be twisted very
tizhtly; hence, since tightly twisted yarns are more durable
than those that are slaclkly twisted, cotten yarns are strong
and fabries made from ther are quradle.

Stains on cotton can be removed more eacily than from
other textiles.
trouzh cotton (4) soils nn? erushes easily, it con be
ashed and ironsd witbout injury, ac the use of boilin~ woter,
weal aliall ani soap do not materially affect it. Cotton will
withstand much rouzh han?ling, hizh temperature, an® boliling
water. For this recson cotton is considered bv some as the
moet hysienic fabric, being practicael for houschold articles
end carments that are lounfered elther comrerclally or at home.
The fact that cotton (7) is stronger when wet than when
dry 1s of obvious advantaszse in resisting mechanical stresses
encounterel in laundering.
Wweave
The vlain weave (14) is sometimes called cctton tafieta or
tabby weave. Some of the most durable fabrics are made in this
construction. The weavinszg =rocess 1c comparatively inexcensive
tecause 1t 1s simnle. Plain weave cloths can he clcaned easily,

and when firm and closely woven, thev wear well.

o
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™11ll weave (14) is the mest durable of 2ll wezves. In

-

this weave the fillin~ varn is interlaced with the warn so

as to form a diaconal weave. If the "wales" run from un-er
right to lower left, the weave iz called the ri-ht-hans twill;
if the'wales’ run fron uoner left to lower richt, the weave 1is

called a left-hand twill; if the "wales”run both waysg , the

weave 1s a herrin-—bone.
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TEST IETHCD3 A2 PRCCEDUERES

[a} r

Snecific test nrocedures are in accoriance with A.S5.T.M.
and CS- 5,’4 standaris and were done under controlled conditions

of 70°F and 65 =.H.E2"E

A. TADN ATALVSIS

1. arn umber. Universal Yeorn Fumbsrint Bzlonce was

the instrument used for determinin~< yorn number. The srtecimens
vere nlaced in the conditionins rcom icur hours befors they
were welched. They were measurel carefully on a ruler azainst
the nrovner nmark (s-un in this case), cut of7, twisted into a
convenient Inot and carefully weighed on the machine. Ten

spveclmens were used anl thelr averazes talzen.

2. arn Twiste. A.3.T.J. 19535, vage 169. The Suiter

Twiest Tecster wae used to determine the twist count. For the

sinzle oly yarns, a 30" strip yorn wac roavelled to 4"

an

§2

fastered into the ri~ht hand climd and inserted into the
onened left hand clann of the twicst tester (the gausze lencth

or single varn was 1"). The denressor was lowered onto the

Fh

vern with a three groxr deflection lcad ani the yorn wis rulled
to elacizen until it wos oprosite the lower marzer. The yarn
was then untwicsted slowly until it was comnletely untwlcted.
Read<ines were mate, recoract, and averazgel. For the zly yarns,
a ten-inch gauge wag used. The twiest wee csznletcly removed

by twistinz the yarn in the opnosite direction of the oririnal

twist. & needle wze incertel betwecn the vlicss at tre lefTt

Jaw and woved to the risht Jaw. The twist within the ~ly was



determincd br clinnin~ all the »lliecs excent orne wille they

2 )

were in »araliel ~ositlion. The gauge lensth wac chansed from
ten to two increc withkout 2llewing cihan~e in twist. The »ly

waes untwisted until the Tibe were nerallel..The s=2ue metod

(']

vizs used for the Tillins strins.

B, Tann IC AVALYSIS O CRIGTIUAL FADRICS LT ATTOR LT LAUITSENING

l. Yern Count. A.3.T... 1655, »namge 155. 3By the use of

the cilc': olass the cctual nunber of ents of war> an? Iillin~
yarns were ccunted in five diflerent pl2ces frem each fabric.
Count wag wn’e at tcn dilfferent wlaces znd the averase count

-2

Tor warn ond fillins calculated. o count was =zaile nearer

the celvace than 1/10 tre width of the fabric.
2. Weirht Per Zguore Yard., A.S.T.. 1055, wome 124,

Mve ssecimens having an area o 2 square inches stagoered within
the area oi 20 inches were cut from the Tabric and ~laced in the
concitioning room four hours befoire weizht determinctions vere
maie. The ernecimens Were wel~hed on a colibrated scale. The
welzht ner squars yari wac calculated and comdarisons on the
oricinal, after one laundering, after five launderinse, and

a cnan~e of welent due to launderin~s were calcu

1
3. Tenclle Strength. C35044, 1044, pages 3-5. One

gset ol s=ecimens for wa o an’ cne cet for filling 1 1/2" x 12"
were vrenarcd ani ravelled to 1 inch in width. Zach set was
tested for cricinal wet and 4ry tencile strength, after
havinz huns in the conditionins room for 24 hours.

With the distance betwezn th+s tuo malrs of jowes of the

hine ad jucted to 3 inches the u-ner h21lf of the
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snecimen was clamned to the jaws for determination of 4dry

Eg

gtrenzth Tor both warn and fillin-s.

£ the test steclimens were

O

()

The lower h2lf of the set
immersed in distilled water at room temnerature for two hours

to become thorourhly wet. The snecimens were renovel one 2t

3

a tire ani tested Imrefiately for breazinz strerngth, the testing
of each egpecimen being com - lzted within one minute after its
rcmoval from the water.

The flve wet on” five dry Zeterminations were recorded
and averazed.

4, Colorfactness Test Fabrics. (Original Only)

a. Colorfastness to Lisht. C3 S5C=44, 1C44, wnaszes

21-23. The stecimens were nrerarei (2 1/2" x 7 1/2" the
longzer dimension runninz in the w2rn direction) and nlaced ne-
tween owvaque covers that shield 1t from li~sht excent for an
area. of about 1 5/8"x 2" which was exvosed tn ailr and liznt
on both sides. The specimens wers expoced to the li~ht in

tire ado-Cmeter for neriods ol 10, 20, 40, ani €0 hours. The
gcecimerns were then rated accordinz to the chan~e oI colors
resulting from exrtosure,.

b. Coleorfostnese to Laundry. CS 50-44, 1C44, noczes

1lc-1¢., The Launder-Cmeter w:s the instrument oi test use’,
l-»int precserving jars were hel? with thelir bases toward -
horizontal chaft 2" from the center of rotatizn and the shaft
rotated at a stesd of 40-45 revolution:s per minute was used.
Test No. 1. The gcecimen to e tested was wlaced in one

pint glass Jar containing 100 ml., of a2 0.57% so2p solutinon heated

- v
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to 105°F and ten 5/8" metal brlls were added. The Jars vwere
then cloced and vlaced in the Laundernfmeter which was helf-
£illed with water at 105°F. The machine was copersted Tor

3C minutes maintainine the termcerature of lOSOF thF. The
snecimens were rinsed by shalzing each vizorously for 1 minute
in 100 ml. of water at 105°F. The rince was reneated with a

1 for 2 minutes

[

chanze of water. The snecimens were agfain rinse
in 100 ml. of water at 80°F ccntaininz 0.05% of acetic acid.
The epecimens were given a third rinse for 2 minutes with
water at 80°F, removed, anc dried by preesing tﬁe gneclimens

in contact with white cloth with a flat 1lron having a tenmera-

ture vetween 275°F an’ 300°F with the white cloth unnermoste.

Test No. 2. The scme procedure was used &s in test number

59

one excent that the temrerature was railsed to 1200“ iEﬂF. This
wes a more severe test. The dezrec of fading oi each =zrouw of
materials on the two tests were graded and evaluated for color
ch_ange.

~

c. Colorfastness

n

{5

to Persniration. C3S 59-44, 1cii | nages

|-t

23-25., On eacn of the test snecimens a similear sized niece of
comnosite test cloth was sewed 2nd each wa~ wet thorourhly with
acid solution. The amount of colution left on the sg»ecimen was
such a ratio that when the dry roll weizhs 2 1/2 ., *he total
welight wes between 6 and 8 oz. depcnding on the construction

of the specimen. The two pieces were tnen rolled together with
the faoric to e tested on the outside. The test cloth was
nlaced agalinst the face > the »rinted s-ecimens. The same

nrocedure was followed for the 2l%aline solution test.
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Zach roll was then tlaced in a <lass tube, one en? cf which
Jés closed, leaving 1/3 of eoch roll w»rolfcctinz, the cother 2/3
of the roll bveinr orotected from evavorstion.

The tubes were nlaced in an oven in which thetennerature
wae rmaintained at 1007+ QOF. The smecimens were allowed to

remcin in the oven until dry. Ilo s’eclimen was rinsed after

drying.

’]

'ne denmree of discoloration of the tect cloth wos rated
eqgual to or ~reater than that corres-ondinr to Munsell Nsutral 7.
Discolored test cloth was then scrubtbed for three minutes with

2. 0.57 soar solution at 120°F + 5°F, ani ther exanined os2in

for discolcration.

d. Colorfastness to Crookinz. C35 59=44, 1254, pages

fastened to the "finmer"; the "fincer" was rected on the test

soecimen an? moved bacz an? forth ten timesy that is 20 stroke

mn

$}
timeldl at an astroximate rote 0f 2 g*trolkes per second. The cotton

=~ Fal

cloth wag remcved from the "fin-er" zn? the dexree of Fiscelora-

. 4] . - d_ .-
solution 2t 120°F, rinscd in wowm weter (10C°F), driz?, 2nd
tren examined acain rfor discoloration.

et Cloth Tect. Tie orecelding test was reneated on the
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other creciren with o rolstenel nilece of white clocin used

for the cclorfacstnese to wet crocliinz.
C. SEITQLILLLIICT TOZUD L RAMEICIS ATTER 1 ATD 5 LAUNTERINGS FOR:

1. D2imencsicnzl Chon~e. C3 5C=44, 1044, naces 30-

3
A 20" x 20" square teat snecimen vos marvel off 18" x 18
square accurately by thread lines in both the fillin- ond war>
directions., Then another thrend line was mari-ed betveen the
center of the 18" x 18" distance on both war-wirce an? 7illin=-

wise Jdirections so th t there were zctually 3 thread line maris

- ————e P

ol

The mar:t 2, b, ¢, for thr fillin~vise direction wiorce carcfully
maie rnarallel to each other anl thece were the Tlrecar mesgurcd
to determine dlmencional chon~e. The warowilice directlion was

mar'el cn lines 2, x, O.

ma s . 1 P PO} K3 ~ - e - 1.2 Py
"re gnecimens were woashed by hoand insteal o by vwoclking

\

machine to melze 1t more tynical of the 2hiliocine way of waching

clethez., A sufficient armcunt of lounirs coam anid cnou~h warnm

continucus
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ct
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ggueczin~ motion. They were then rinsed thor2uz:zly with cold

vater. The stecimrns were nlacel heri-ontclly on 2 T1.t screen

2
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When the snecimens were d2xd enonch to e ironel, they
were laid on 2 wadidel ironin-g table, all noticeable wirinlles
carefully cmoothed cut, anl then »nrescel by raicing on’ lovering

“ietort the fobric,

fan
=
;_k
f+
=
o)
wm
ct
(0]
@]
'—J
C.'.
o)
3
L
=]
(0]
%]
1

The gnecimens were then menzure

sure on the threa” line warizs, 2Zimensionzal chon~e was conmou-

o)
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&0
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]
m
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3
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1

ted from the averace change in inct
ments.

2. Cran-~e in Tencile Stren~th. CE =C0=44 ) 1¢/4, pases 3-5.

o)

The sunes metnecd ac inficated unier B ilo. 3 wrs used for sneci-

mens talten frem famrics which hod been launlered Tive tines.

3. Chonsc in Yarn Count. A.S.T.M. 1035, vace 155. The

()

same procedure ce 3B Mo, 1 was usel for yarn count on sonecimens
efter five launierings.

4, Vei-sht Peor Sguare Yord. ALS.T.M. 1656, wese 154,  The

same &g method B lMo. 2 was used for s»necimens talzen frcm cloth
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U.S. DUCK

NS AN AN A A W T

PHILIPPINE DUCK



Eoye (3) descrikers Auclk ac a convag fahric which ic one

2]

tron~est woven fatrice made, Ac-oriing
to the snecificatisn deseription of J.S. 2duc': by Foye, (5)
the specific fadbrie uced in thic etudy is clascified ac arnmy
duck. The U.Z. duck is mole Trom two »ly yarns in both warn
and fillin=. The Thili»n-ine Cuck under stulv clascifles as
a double filled flat duclt according to Hoye, wilth two warm

ent s woven as one ani two-pnly yvarns in the filling.

D

Comnarisons in terus of Derforamance must tole into account
the fact that the Philiocnine double-filled flat duct and the
U.S. army Zducl: are actually different tyres of fabrics cnd
wsuldl be exvnected to =erform differently altlouzh they have
comnarable end-uces.

TEIM A M VAT AT ITRIT NN ST AT A VST o
Ao TEZT ..;‘.'.‘L__-\‘.: ST :.-v~'-IJ‘.\JI\) oW QULIRT ,xL -.A..:IUS

[

Yarn Analvsis

U.S5. Duck Thili»nine Duck
VYarn Analysis ormn Filline Warn Fillin~
Yarn number 13.59 15.10 11.85 12.3¢
Tyne of varn 2 vly 2 »ly cin=~le 2 vly
Twist 12/12s o/12s ~.8's 11/15.7's

Analysis of the Philiprine Zuclt indicates that coarser
heavier yarns were used for both wors and fillins then in the
U.5. ducz. The U.S. Zuck hal a elishtly hisher tensilestrencthn
in bsth warn and 71lling =rimorily becaucse of the sreater numbper
of finer yarns and higher twist.

The TJ.3. ducit woven of two oly yarns in both warn anl

-17-g
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fillinz has 12 turns »er inch in the sinsle comronent yarns
compared to the »ly twist of © and 12 resnectively in the sinzle
yarn. The Philinvcine duck had a two »ly yarn only in the filling.
The twist of the two single comoonent yarns =2nd turns ver inch

in the »ly are slightly hicher than the fillinm yvarns of the

U.5. duck. The warp ends of the Philipwine duck woven as one
each had ancroximately 17 turns per inch which is higher than

the number of turns of the singles of the »ly y2rn in the U.S.

duclz, but lower than the total turns »er inch.

2. rabric Analwcis

U.S5. Duck Philin>ine Duck
Fabric Analvais Bihes) Filline Ylarp Fillines

a. vidth in

inches 3065 - 34,52
b. Cost ver

linear v3i. .T4d .50¢
c. Weave Plain Plain
d. Welght vner sq.

yd. in oz.

(orisinal) 10.11 c,61
e. Yarn count

(oricinal)  58.8 37.6 5.2 32,2

Althouch the “hilircine duck ig 4" wider than the U.S.

duck, the latter fabric is more exdensive. Thie moy be due,

[y

S
n narc

-

to the quality of cotton used, to 1ts higher construc-

D

tion scecifications ani higher cost of labor in the United States.

<

o of a double-

WD
et

Hove (5) states that the weight per square
filled flat duciz is between 8-10 oz. and for the arny duck, O-
15 oz. The weight of the “hilinnine duck in this ctudy 1is 0.561
0z. and the U.S. duclz 1s 10.11 oz. Both famrics fall within
or exceed the stand-rd snecifications in welght for their fabric
clascsification.

Soecification standards for the army duck is 50 x 40 varn
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count; for the double-filled duck o yorn count of £0 xx 32,

The yarn count for the J.3. arny Zuclt in this stuly is 58 x

02

n

57. The Phili»n-ine flat duck in thies study 1e ©5 x 32 yarn
count. Roth fabrics conform to specification stanioris in
varn count.

Althouch both materiels are claoccifled as duck, the warn
cf the Philivppine fakric h g a hicher yarn count (€5.2) than
the U.S. fairic, (58.8) tecause the Philinnine fabric is a
double=filled flat duckz in which single yarns are used. The

U.S. arpy duck is a different fabric construction in which two

ply yarns are us

[)]

d. The filling of the U.C. army duck 1s slichtly
hicher in ccunt than the hilinv»ine duck.

3. Tenslle Strenrth

U.3. Duck Philin-ine Duck
Tenclle Strencth in Vlarm Filling Warp Filling
Lbhs.
Criginal, dry 114.2 85.2 £5.8 58.8
Oricinal, wet 113.5 E8.6 0L ,8 4,8

It is very obvious that in bcth fabrics the warn 1s stronser
than the filling. This 18 to facilitate weaving ac well as end-
use reculrements. In the nrocess of weaving, the wear an? ten-
slon on the warnm varn is greater than on the filling. The ten-
8ile strength in both fabrics were higher in wet determination
than in dry determination. Maouersberger (©) states that cotton
is stronger when wet than when dry.

In the original dry tensile strength, the warp of the
U.S. duck 1= anproximately 237 stronser than the Philinrtine
duck, due in part, to the better quality of cotton used, its

yarn structure, ani hi-her yarn count. The original dry filling



Colorfactness U.S. Duclz Philionine Duclt
to:

2. Li~ht Clasc 1 White

b. Perspiration

aliall Class 1 hite

Acid Clacss 3 hite
c. Lruniry Clasz 2 hite
2. Crocizing

vet Class 1 White

ary Class 4 Thite

Since the Zhilin—ine duck iz white, 1t was not tested for
color chanze., All Aiscucssions her:, therefore, wertzin only
to the J.5. duck.

A. Colorfastness to Lizht - Class 1

The material 2id not show awncrr-eiable change alter 10
hours exnosure to licsht in the Fade-Ometer, but cshowed zan
anpreciable chanze aftar 20 hours and mere chance after £0
hours. Such material is conesidered satisfactory only when
colorfastness to lizght i1s not imnortant. The U.S. duci in
this study does not guarantee the consumer coclorfastness to
ligsht. Furthermore, for mony end-uses this rating is rela-

tively »oor.
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this degree of discoloration is excecsive because 1t cannot

be removed by soan cnd water. For wor-inw clothing this would
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be poor.

(b) Acid-Class 3. This material is exnected to glve ex-

cellent service in resistance to color chonge due to normal
perspiration staining.

C. Colorfastness to Laundry-=Cla-s 2.

Since the material did not change in color and 4id not

have an aporecla l e stainin~ to the attached whit=s cloth, it
can be satisfactorily launiered either in hoze or in commercial
laundries provided the temverature of the woater used does not
excz=d 120°F. The material si:0:1d not be dried under direct
sunli~ht as that would caucse greater change in color. The

roy duck had better fastness to laundfering than to licsht.

D. Colorfostness to Crocliing

(2) Jet-Class 1l. Inasmuch az the disccloration in crocking

when the material wo:z vwet did not dicavpear after scrubbing,

Eal
|

the material would not be consilered satisfactory for use
where this tyve of discoloration (crocizinzg) could cccur. If
this material were mofe into o garzeant, and worn on a ret day,
the molsture cue to versoiration would crocli ant discolor the
undersarcent. The unferarm of the carment would be the area

of the garment mest affected.

(b) Dry-Class 4. Since the e wae noc aphreciable dis-

ccleration of the white cloth after the crocking tect when the

material is dry it moy be concidered fast to crecelzing ani satics-
factory unie: these conditicns or use.
B. THST DL7A AVD ATALVETIS ATTER 1 AID 5 LAUITDC ITCS
l. Yorn Count
U.S5. Duck Philin-ine Duck
V"rn Count oo Villingﬁ Worn Filling

.m
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1. Yorn Cournt (cont.)

U.s.

Duck

Philivo»ine Ducx

Yarn Count e Filling Iﬂﬂ Filling
After & L 5¢.2 21,8 oL, 8 35.0
Chinge in Count

fter 1 L £1.0 £3.4 0 £2.4
Chanze in Count

fter 5 L £ 4 A4.0 -.4 £3.8
% change aTter

£9.04 0 A7 4

/108
honge after
L £ .68

.

knofJO 0O @0
% |t

#£10.6 - 42 £11.8

The warn of both the
insignificant cranse in yorn
five laoaunierings. The fillines

tically the =ame increase of

warnwise girrinlza—e. There wos ne

fabric in warc count.

2. Helzkt Per Zquare Yerd

ub... l’\‘t ”“6.(' SqU'.?.l"e U.SQ

zari 1n ounces Tlers

“hilinpine 2nd J.S.
count (.4 of a yarn)
of Toth m2terials

4 ya

Duek

farrics showed
aft-r the

cshowed »Hrac-

s ver Inch as 2 recult of

annreciable chanse in elither

Philinoine Duck

Fillin~ ary Filling

Afteor 1L 10.C5

10.04

d tr\y' R L lO.-O

9.51

in veient
aff@? 1L . -

.05

£.33

aften 51 £ .57

—.10

The =1lizht increcse
one launderinT is nrobably due
ere not thorouzhly rinseld out.

ad’itional locunderings con

decreasel slishtly In wel-ht alt
slichtly in weil~ht og comsared t©

in weirht of

to

: ofer

the o= T gonn thot
The ¢lizht decreass in the
e cececunted for o the Liber

r one leunfering tut Increasced
the cri~inal oltsr five laun-



derinsc., It con ©2 actounted for, In part, by shrinla-e.

The gli~htly nicher wzicht rer square yard of the U.l.

1

over the Zfhilinnine Zuclz iz uniouttedly the differcnces In yorm

and fobric structure of the tuo fabries--thet 1s yarn size,
wict, and count as well as weave.

= Tensile Strenmth

.

Ke Philivn-ine Duck
1lin~ “larm Tillin~

Tensile Strensth Ueds D

in L i u 3 '."."?. ro

Arter 5 L

ary 1
1

O\
[ge)
(@]

J
l—J
(V)

N
N

\

~
|

A7ter 5 L

_ RS t

Lhanre 1iv lbs,
[ d axr

(G2
)
0
.
]

~ o~
2.2 5.

N

7
A5 4 -7.8 -15.5 - #£5.
1

STter 5 Lo C 4
1 n lis.
L uet £55.2 5 h -1C.5 Al.h
after -
A3 -£.04 -12.0 £C.3

/4000 4/’:’7 -109‘5 _.3

Dry warn deterninntion of the “hilis-ine duclt showeld de-

erzose in strencth b 1875 aTter five lzunlerinc~cs. et war
determinaticn showed comnara™le dcercase.

(113.5 1bs.) of the T.5.

r~
1)

The ori-inal wetwarp strenct
duez weg elichtly lower than dry strength (114.2 1he.). This

be cue to the finich o the yorns which 413 not —ternit

.'3

A
U
comnlete ahsorntion of water. The fact that after five laun-
deringes the wet=dry ctrensth rel-tionshi» wac simniricantly

t!

v 5

e fret that water

0

dif’erent thon ipitinlly, further suznport
was comnletely ancorbed after five lounierings and accounted

Fal

for thic chan~

(0]
(o)

relationshiz. Increase in woarn strensth after
five launderings was due to the sisnificantly hickh ehrinkace
in Tillinx.

The increase in Tillin~ strensth of the U.L3.
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Tive launderin ¢ in wet determinntion is Jue t2 the eixcescively
hich shrintage In thewrn.
4, Dimencion~l Chon-e
Zimensiong in inches .5. Duck Philicoine Ducl:
_ i Varn Filline tfarn Filling

Loter 1 L 17.70 17.° 1°,32 15.75
After B L 15,35 17.83 12.35 12.70
Chonze in inchos

sfter 1 L -1.3 -.2 £.32 -1.25
Chance in inches

aefter 5 L -1.54 -.12 £.35 -1.3

; ctance alter

1L -5.9 -1.1 41.8 -5.0

51 ~a.1 - .65 41.0 -7.2

h by

V21
ct

The warn of the Phili»nine duclk incrzased in lencz

+

» netli=ible chonge thoreafter,

5

1.2 after one laoundering with

o+

The sglisht increase wos due to stretchin~ of the yarns after

the finish hal be:in removel.
The fillin~ of the Philinnine Jucl shrank o si-cniificoant
£.0: and 7.2% recvwectively after the firct eni fifth lounderin

If this fabric is to he ueed as an an-arel materlal, this derree

ct
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larowilse, the J.S. Auclk shronz 5.0% in ot
and continued to chrinl to a moximum of ©.15 after five laun-

gain ie very sicnificant for arrarel end-use.
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The shrinkase in the directlion cf the filliinz in the U.3. duck
vas 1.175 which 15 within *the tclerance of sonforized shrual

suarantec. The width or fillin~ chrinka-- in the ?hilionine

4

duck was over 57 or six tim:is crexter thon the U,S. duck. On

- A
i

the other hond, the U.S. ducli ehrunlt excecslvely in lencth and

- T LT Jd. T o) N
a5 oty the U.0. anl

the Philis-ine duck did net. Inasiuc
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Philipnine duck shrunk cxcesclvely in one direction the zgarment

&)

cutter should com-encate Tor this shrinkage exnectancy in zar-

ment »ronortions.

V-2



Surmary an’ Tnd-TUse$
The Philiooine and U.3. duc'is have comparcble enl usegs=--
that 1c both are used for water buclets, wadinz wools, tents,
avnings, hamrociy, ovaralls, worlz pants, anrong coats, slacls,
becok covers, and wasra®le unifcmme.

If these materials wers uced as tents, hammocle, awnings,

and loose lezf covers, the hirsh percentagé of chrinl:o~e would

_____

1

not e ag sirnificant as 1f the enfi—use was a

(R
It

arment in which
fit is imvortant, Tents, hamrocke, awninzss, etec., could be
treated wit» oll or paint to control shrinkare but garments
could not be so treated.

If these m-terials were made into clothing the 79 £illinc-
wise shrinzase of the Philio»ine duck would be about 2 1/2 inches
for every yard and the O, war-vwise shriniace of the U.%. duck
would bpe about 3.2 inches feor every yord. Cne can imn~ine how
a gsarment would fit with this excessive ghrinkage. Therefore,
alequate allovance in lenzth and width shrinzamge shoull e macde
fer any csarment m2de from elther of these fabrices.

If the Philinnine duck were mrnde into »ants for examnle,
the sreatect amount of shrinlace would be in the wiith. The
U.S. duclkz, on the other hond, would shrink in length. The
U.S. duck would brobably be the better of the two materials
to choose for uworls nante becaucse 1t would be eacier to —rovide
grecter cllovance in len~th by 2 turn boclz cuff at the lower
edse an? still maintain satisfoctory wrowortion. To increcse
width »ronortion to comcensate for 77 shrinzace could not be

successfully done 1T shave ~nd it were immortant In the cstyle
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The tensile strenzth of hoth materials related to yarn
count, twist, a2n? dimensional chenso in launderinsg. The U.S,
duclz both initially an? after five launderinss amnrears to be
better than the Philio»ine ducik.

In colorfastness, the U.S5. material 1s not eszecinlly ~ocd

cauce the colecr crocled cn the white cloth and was nct color-

o’
0]

ombined with

[_
(]

st to mnersnirction. If thic material is no

Fl
O

other colored fabric then ths bleeding of color in laundering

would nct be objlectionable. Poor coloriastness in eroclking,

narticularly when dozs conditicns of use exict, as when a per-

son percpires freely, would nrotatly diccolor a white under-

rmarment to an obh jectionable degree.
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U.2. Duck Philinzine Duck
o rn Fillinm o Filling
1. Yarn Analysis
Varn lMumber 15.59 1<.1¢ 11.85 12.30
Tyne of Yarn 2 nly 2 »lj gin-le 2 nly
Taict 12/12% 0/12's  15.9's 11/15.7's
2. rabric Analveis
TT124h in inches 0.5 34,52
Cost ner linear
rord 71}¢ . 50¢
Weave Plain Dlain

Telscht rner saguare
yari in ounces
Crizinal 1C.11 ’ ¢.51
After 1 L 15.C5 10.04
After 5 L 10.56 c.51

Cb”nﬂr in weizht
after 1 L -.05 £33

Crhonre in wei-ht
after 5 L A.57 -.10

Yarm Count

Crivincl

After 1 L

ATter 5 L

Ch?nme in count

after 1 L

(o |
.
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| e ©
o
B e
(0]
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N
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Q (@)
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B~

ile birensin
n los.
Cri-inz2l dry 114.2 €c.2 £7.8 =848
Cri~incl wet 11%.5 £L.A L 8 54,8
After S L dry  120.6 Slale:! 71.2 4.2
Sfter 5 L wet 152.8 oL, G 75.2 7.2
Chenece in Lns.
after 5 L dry # 3.4 -7.8 -15.5 £G4
after 5 L wet £55.2 54 -15.5 A1.4
% chanre after
5 L ;r; £ 5.3 -8.04  =18.0 £0.3
5 L wet F4c.0 5.7 -10.5 £2.3

2t Chlor;wcipg s to
Liszht
Peraovirstion

Q
H
0
@

Jhite

Aluwall Clocs hite
Acid Clacsce White
Loundry Clace hite

Creocizing
et
Dry

L2l

Thite
“rite

J
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aa
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U.5. Duck Phili=rine Duck
Wo.rs Filling Worn Fillins

5. Dimensional Change
in incnes

Orisinal 12.00 13.00 18.00 18.00
After 1 L 15.70 17.80 12.32 15.75
After 5 L 15.36 17.85 12.35 5.70
Chance in inches

after 1 L -1.3 - .2 A .32 -1.25
~after 5 L -1.64 - .12 # .35 -1.3
% change

after 1 L -5.9 -1.1 £1.8 -5.9

after 5 L -c.,1 - .65 £1.0 -7.2



U.S. KHAXI

PHILIPPINT KHAKI



ie? v Tove (3) as on crmy twill ond is
described as a four—leal warmn twill., It is firnmly woven cloth
Torn the twill
face hears mest of the wear and are stronger thon the Tilling

o

rnc. The 2hilinnine an? U.S. khalkl are both left-nhond twille,

overalls, slecks, shoz linings, hunting an? worizing clothing,
drezs uniforns, sum e» clacks, troucerinacs, bov scout clethint,

TMISMI DAMA ANT ATTATISTS 0T OTTATITAL WA OETCS

A
P2y R JOIRY - e o LD - . [ i

l. Yarm Arnalvsis

J.5. Thakl Phili»o7ine Xholrd
Yorn Anclyveis Ve rn ™1linx Warn Filling
Yarn Iunber 1%.62 15.45 12.77 8.6
Tyns of ¥Yarn sincle ginrle sinsle sinzle
“uist 10.5's 12.5's 185.0's 15.0's

The finer yarncs of the U.5. ha''l gave the material a
Tiner texture as well ac li~hver welacht when comnnre? to the
Phili=7ine halzdl in which  coarser yarnswvere used.

As specified by Hove (5) the army chirting twill sh-uld
have an "3" tuist for the warn andl o "Z" twist for the fillin~.

Bot: materials have "S" twiet and sin-le yarnc for roth warmn

2. XFarric Analwois
JeOSe Ihalll Phili-nine Thelzl

robric Analysis 3,7 Pillin< Worm Fillin~
a. Jidth in inchec 40, 30,0
b. Cost ner linear yl. ,2435 ~1.25
C. weave Twill Twill
d. Jeizgnt rer sq. va.

in cunces (ori~inal) .72 °.75

@, Yorn count [oritinal)
l l }‘. . [‘l'

2
[WAY
[ ]

N
-
O
L ]

o~
o~
9
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The cost per linear yard of the TU.S. 2

hizher than the Philinnine Yhelzi. Thes cest

due to a better quality oI yarn used in the

definitely lower laTor cost in the ~hilizo—ines

United States.

The Philinnine khalzd is narower by ¢V

difTerence

khaltl because most Fili<ino men are smaller the

In moct cases the rarment cutter would be more

the len-th than the width of the materials,
The standard snecification welcht per
army srirtinz twill acccrding to Hoye (5) 1

1als

QJ
(!)
s

be due to the rser yarns used.

o)
o)
)

The orizinal yarn count of the 2hilionine

~

mately 10C x 4

=
the specificatio o Hove (5) the two materizls

m
ot
Vs

i

square

reavier than the specification stond

~
> 0Z.

nl,

[etcasiel

an? tho U,S. tha':d is 114 x 56.

standard which ranzes from 68 x 42 to 1CE€ x 52,

3. Tencile Strencth

varl ci the

J1.10

Poth mat

w2z 1s anor

come rxpd

are witrin

may be

er=

the

U.2. Zho'tl Philinnine hak
Tensile strength ary Filling Warm Ti1lling
in lbs.
Cri~inal, drv 13- .2 71.8 1%2.2 88,0
Cri~incl, wet 15¢.2 54,8 142 005

The orir~inal dry znd wet tensile s+tren

of the wzrp of the two noterinle are comsararle.

of the Philinnine noterial in oricincl wet

was 2.5 1lbs rnizher thon dry, whercas the U.E

wet tenslle streungth waes 7 lbs. lower thon

strencth. The lower wet strength of the .o

be accountel for by the fact ti. the finig

+

-

~th rclationshin

neile

oxi-
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prevented water absorntion cnd the expected wet-dry strength
reletionshi- did not exist.

4, Colorfastncss.

Colorfastness to: U.S. Tholed Philin-ine Khaoki
2. Lirht Class 1 Clags 1
b. Persyiration:
Alknall Clogs 3 Clases 3
Acid Cla.ss 3 Clase 3
c. Leundry Class 2 Class 2
d. Crocking
et Class 4 Clacs 4
Dry Class 4 Class 4

A. Crlorfactness to 1li~ht - All clascs 1. Both materl-
exposvre
ale did not snow appreclable chanze in color after 10 hours, in

the Fade-Ometer but showed some changes after 20 hours exmosure
and ~ore changes afte: 40 ani 80 hours. Such materials could
not be exvcosed to lizht to dry. If cither of these materials
were used in the Phili-oines they wculd not give satisfactory
service because the heat of the sun in the Phillorines is more
intenze than in the Unlted States, and most dryinz 1e done out
of docrs.

B. Colorfastness to Perecniration-al¥ali and acid-

all class 3. Both fabrics are classified as class 3 in color-

fastness to versniration so that both are expected to give
excellent scrvice where resistance of color to normal ver-
spiration is imvortont.

Since both matericls could be used in armry uriforms, work
clotres, overalls, sun .er slacks, etc., trnis rating in perspir-
ation test reans trhat the materials wonld <cive an excellent

service for their end-uges.
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C. Colorfacstnes:z to Loundry - All clasc 2. Both

materials were 2ble to stand the tect in launiry where the temvder-
ature of the water wvas lQOoF. This chowed that both —aterials
were launderable in home and comuercizl laundriec nrovided the
temmerature does not exceed 120°F ani the materials are not
expcced to direct sunli-ht when dried.

D. Colorfastness to Crocizin~=3rvy ani wet=211 closs 4,

Both materials did not show any annreclable discoloration con

t-e white cloth. £uch materizcls are considered fast to crocling
and may he expected to give excellent service where resictonce
to croczing is imoortoant.

B. TIZ3 35 DATA AMD AVALVSTS APTER 1 AYD 5 LAUITDZRINGS

l. Yarn Count

U.S5. Khalzl Philin-ine Khakl
Yorn Count Wlard Filling Waro Filling

After 1 L 115.5 5.4 100.8 48.5
After 5 L 116.6 55 .8 101.3 LE .6
Change in count :

after 1 L £1.1 £ .2 £ L /2 8

after 5 L #4242 £ .6 £ .0 2.8
;> change after '

1L £_.OT  # .35 £ .38 %5.7

5 L #1.8 41,05 £ .88 £5.7

The thread count of both materials showesd an insignificant
increase in five laundierings. There was also ineiznificant
shrinkage after the five launderings.

2. Yelizht per Sauare Yord

Teizht ver square yard U.5. Khakl Philin-ine Khakl
in ounces
After 1 L £.80 .80
After 5 L C.05 0,70
Change in weight
after 1 L £.08 £.05
after 5 L -.27 -.05

The slizht increase in weight of the U.S. khaki after

one laundering can be accounted for by the particles of soap



that were not removed, whereas the slisht decrence in welsht
of the Phili-nine zhall af*er five lounierincs mav be due to
the renoval ol the coluble egizin~,

3. Tenclile Strencth

J.3. Tho'td Philinoine Iholtd
Tenslle strensth Warn Filling Jarn Filling
in 1b=,
After 5 L, dry 140.5 20,0 148,55 oh,6
After 5 L, wet _ 1534 g3, 153.0 63,0

Chenge *n lbs.
2.3 -2.8 Fl5.4 #
5.8 Fs5.0 AL T A
7
4

after 5 L, Ary A
after 5 L, wec -
-3.0 £12.0 £7.5
#33.0 A10.0 8.3

_—
5 chaenpze after
ATter 5 lounterinm: the dry warn of the Philinnine “tholrd

5 L, dry . #
5 L, it -

Il

increnscd in strensth by 127, The U.Z. khoki increased by
1.75

The Zry Tillins of the Phllisoine material incrensed b
7.5% as comuared to the ori-~incl after 5 launierings, wherecas
the filling of the U.5. materizl decrevcel by 3.075. The de-

n strengthh of the U.S. materiel mi~ht be accounted for

[&]

| o

crengse

6]

by over bleaching durinm the nrocess of nanufacture, or loss

2

of sizing in launterin-.

The wet fillins of the Philionine raterial increacsed in
strensth by .37 after 5 laurderinse, wherezs the J.S. farric
increnrced by 337. Althoush there was no Juctifiable shrinage
in the ©illins of the U.S. fabric the 337 incre se in the wet
tenclle strength could be accounted Tor by the hisher yarn
count over the Philisnine fabric ani the removal of finish

which cllowed more woter ebsor—tion.
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4, Dimensionzl Cronce

UJ.0. Khalzl Philiprine Khalki
Dimencions in inches War» Tilling Yarp Filling
After 1 L 17.22 18.10 16.8 18,2
After 5 L 17.6% 18.15 12.03 18.37
Chanze 1in inches ‘
after 1 L - .08 £ .10 £ .8 £ .2
after 5 L - .34 A .15 £ .03 £ .37
%, change after
1L - .5 £ .5 Ahh £1.1
5L -1.8 £ .8 £ .16 __#£2.C5

In both the Tillin~ and warn Jirecticns, the Philin=ine
raterial stretched. The warn of the Philinnine material stret-
ched by 4.47 after one launiering which indicated thot oracti-
cally 211 the soluhle finish was removec. It could bes poscible

nt Tinish used were poor. The fil-

j$h)

that the quality of yarn
linz stretched a totzl of 27 in five launferings.

The 1.8 shrin¥ka-e of the war> in the U.3. fabric after
5 launderinzs, and .87 stretching in the fillin~e direction,
showed trnat a better finish an? better cuality of cotton yarn
w2e used for the U.S. fabric, and mors dimensional stability

than the Zhilinnine made fabric.
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Sum-ary anl Eni=-Uses

ne end-uscs of both matericls are the came for both
countries--choe lininzs, huntins an? weri clothinz, micliers,
nilitary uniormes, dresc uniforms, sum:ier slacks, trouserings,
boy scout clothin~, hats, awnin-ts, etc.

In zenersl, both waterials ceem to be stronusg ennu~h for

1

L

)

13

is is o

thelr end-us

[}
[#2]
6]

caue s they zare both twill weave and

1)

=

-t

twill weave peimite the wearing o’ more threads to a scuare
inch because of the fewer iInterlzcin~s. For this rezson
Winzate (14) srates thot twill woven meteriils are stronger
thon the =lain woven ones.

Provided both nterizls woulld not be exnosed to direct

D

sunlicht, they woulld 7roratly cive o fz2ir rvicec for a certain

n
D

~n

lensth of time as far as colerfasinecs to liznt on? loundry

Poth materials would renfer excellent scervice to ceronir-

ati>n and crociiinz.



TS, Kanizd Philin-ine Thalzi

ars Pillin~ oo Fillifiz
l. Yern Analyeis
Yarn number 14.562 15.45 12.77 £.6
Tyre ol Yarn cinTle gin~le sin—le sinzle
Twict 1c,~'s 12.,5's 18.0'sg 17.5's
2. Fabric Analvsis

Width in inches Lo.C 50.
Cost mer linear 3. 2.35 21,
Weave Twill Twi
W-icht per square yard
in ounces
Crisinsl

c.72 .75

After 1 L £.280 c.EO0

Affe» 5 L i 8.45 .70
Chance in weigsht

after 1 L £ 05

1N

o
O
Ul

after 5 L
Yarn Count
Oricinal 114.4
s2fter 1 L 115.%5

B
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°; change after
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1L A .C .35 A 38 o7
5 L £ 1.8 1.05 £ .58 .7
3. Tencile Strenzth in 1bs.
Cricinal, dry 138.2 1.8 132.2 8.0
Oricinal, wet 152.2 4.8 142.0 c0.6
After 5 L, dry 140.5 8.0 148.6 ch A
After 5 L, wet 153.4 3.3 153.0 c8,0
Chanze in lbs. after
5 L, dry £2.3 -2.8 A15.4 5.6
5 L, wet -5.8 #22.0 #21.0 7.4
% change after
5 L, dry AL.7 -3.9 #12.0 7.5
5 L, wet -3.4 £33,0  A14.0 8.3

4. Colorfacstness to: :
Lizht Class 1
Pers»iro.tion:

Q
}—‘
(o)
6]
[¢0]
IS SICVACT N S ) O . . N

Allzall Class 3 Class

Acid Class 3 Clasc
Leundry Class 2 Class
Croclzing

et Class 4 Clacss

Dry Class 4 Class
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U.5. Khoizl Phili»Hnine Thalzi
e rn Filling wery Filling
5. Dimeunsional Choange
in inches
Cricinal 13.00 2.00 18,70 15.00
After 1 L 17.92 18.10 18. 18.2
After 5 L 17.535 18.15 18.03 18.357
Change in inches
after 1 L - .08 £ .10 £ .8 A .2
after 5 L - .3 £ .16 # .03 F 3T
5 chance after
1L - .5 .5 Ahb ALl.1

P
5 L -1.8 # .8 F .16 #2.05
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ITI, P=3CAL

Hoye (5) classifies nrinted percale ac a cardel-yarn,
»rinted, smocth-Tinished fabric usua.lr cecnverted from standard
print cloth by hlezching ont ~rinting with desimns suitable
for dres-es, pajanas, chil ren's wear, srortswear, etc. The
standard swecificati-ns for nercale ranges from 48 x 48, to
€0 x 80 yarn count.

L. TEST DATL AMD AVALVSIS CIT CEIGINAL TATDRICS

- Py ~' .s.;.\J

1. VYarn Analvsis

arn Analysis U.S. Percale Philio»nine Percale
Warn Filling VWarn Filling
Vaorn number 20,1 58 .05 21.09 2%.20
Tyne ¢f varn ginrle gin~le sinsle single
“uist 1c's 1c.4"s  1o's , 22's

The yarn used in the U.S. nercale is size 30's for the
warp and 38's for the fillinz which are finer yarns as comnared
to tﬁe 2C's used in the warp ani Tilling of the Phili--ine
nercale.

Both materials have "Z" twiszt inboth warp an? filling yorns.

2. Tabhric Analvels
U.S. Percale ?hilionine Percale
Fabric Analvsis warn Fillinz *arp Filling
Width in inches 27.8 32,55
Coct ver linear yord  .4cd . 402
Veave D1ain 2lain
Welzsht ver square yo
in ounces (o”’~1nal)3 3,02
Yarn count (orizinal)
£€2.,8 70.6 2.0 5.2

The difference in width of the U.S. percale (5" wide) is
not very simnificant but such difference may mean that it can

-~

he cut to a better aivanta:

\12

(SIS

. The J.8. percale is .09¢ hizher in vrice than the Phllinnine

-
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percale, CSuclt elight 2ifference could Le accounted for the

wider widlth of the U.3. fabric, better Tiber gualitr and hicher
coat o labor in the United :-tates.
The Philis:ine ratzrial welzhs 3.92 or. rer csquorc yard
wileh 1s slichtly heavier than 3.22 oz. of the U.S. moterial.
The Phili-oine »nercale has a yarm count cf £2 x 52 and
the U.S.nercale has a yarm count of 83 x 70. Both materials
are within the standard snecifications of Hoye (5) and nhave

a ova2lanced count.

3. Tencile EStren~th
J.5. Percale Philinoine Percale
Tenglle ciren~th in lbs. ‘aro wiliine. o Filling
Crizinal, iry T8 3C45 5.8 23.5
Crizinal, wct Shh 3.0 51.0 20,9

The warp of the two fobricg wers stronser than their

filling in the dry tersile st

*)
]
3

nrth. This is to te eumcecteld
to facilitate th= stroin in weaving.
The wardy of the Ph li._i“e vaterial tecrme wenlier by

almoet 2 1bc., when wet, 2lt-ou~ nornelly, cotton iz ctron-er

Wwiren wete In thic »narticular cho-, the louer wet stren~th
wwould indicate either —oor quulity of fiber or over blelching
in the »nrocezs of manufocture of the Zhilin~ine raterial. The

wet filiin- strensth was slisntly hicher by 1.3 1bs. thon ary
strensth.

Thz wet ward ani

Inasmuen as t

5
i

that a better guallty cotton moy hoave becn ucel thon that uced

in the Philipnine fabric.
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shewed come chante of color after 20 hours of exoosure and

asiracinble chance after 40 hours. It would ccem tint the dve

.
F

better lisht fostness
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guality thon thoet uce Tor the U.d.

Be. Colorfoctness to Percvwirction: Thilis-inece-21u:2ll
ond neid=-Cl, 1y UoZe=olmall an’ aecid-Cl. O

The “nilinvirematerial 413 not show any annrceclabdle chance

“J
in cclor, but “iceolercd the white cloth. The <icscoloration
Wags rewoved alter scrubbing with soon an” water,

The U.S. fabric chowed an antreciable chonce in color and
the dicccloration on the white cloth was not removel after
gcrubhninze with soz2n an” water.

The stainins of the white cloth br the two fzbrics wculd
indicate that whlte un’ercarmentc are lictle 1o be ctained

esneclally in the uniderarm area in the zrocecs ¢of runtbin~g and

C. Colecrfartness to Leundryt Pnilinrines-Cl, 1;
U.S."CI. O

The PhilioHnine moterial 212 not show any anorcelinble change

in color or epn-reclable stolining of the whits cloth. Such materi-
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ered launderable at lultewarm temreratures and
should not be dried outdoors.
The J.3. material, after it os subizcted to tect o. 1

(/]

wherein the temnercture of the water waz only 1050F, showed
both & change in colcr and stained the white cloth. 2Such

aterial 1s considered not lounderable. Unler coecial condi-
tions however,‘it noy be launiered, but some change in color

1s to be expected.

Both materizls are rated as nocr in laounderability.

D. Colorfastnecs to Croclzing: Phili-tine-wet and
drvy-Cl. O; J,8e=wet Cl. 1, dry Cl. 4.

In the dry anl wct crocliing tests the Philinwine naterial
stained the white cloth and the discoloration was not rermoved
after rubbing it with soa» and water. The material 1s not
conzilered fast to crociinz and materials coming in contact
Wwith ther may bs exrnceted to discoler.

The U.5. material vielded a discoloration on the white
cloth ocn the wet test whiph wa2e not removed when wached with
soap and water. This means that it would nct be esatisfactory
if 1t came in contact with wiite or light colorced moterial.

In the dry crocking test it 4diZ not show any avn-reclable change,

but that limits it's serviceability under actual coniitions of

uce.
B. TEST DATL AD ATALVSIS ATTEDR Al 5 LUUUSERTNGS
l. ¥Yarn Count
U.3. Percale Philiopnine Percale
Yarm Count e Fillin~ Warn Pilling
After 1 L 68.2 TL.5 57 2 55.8
ATter 5 L 05.2 83.0 S8 .4 50,0

Change in count
after 1 L Ahob #1.0 -1.8 #A1.6
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1. Yarn Court (cont.)

U.3. Percale Phili~~ine Percale
Yaorn count darn Filling varm Filiinz
after 5 L £11.4 A1=.14 - .5 £4.8
s chanse after ‘
1L £ 5.2 £ .4 -3.05 2.8
5 L £15.7 #20.3 -1.05 #8 .6

The 8.57 increase in the fillinz (#4.8 yarns) of the Phili-
poine material is related to the 5 shrinkace of the warp after

launderinzs. The 1.057 decre2se in the warp (-.5 yorn) is

i

ineignificant.
The warp and ©illinz count of the U.3) fabrid Increased

by almost 147 (A11.4 yarns) end 2C7 (#£15.14 yarns) resrpectively

after 5 launderings. This increase in yarn count is the result

of the anoroximately 2.5 an? 4.5 shrinlaze of the warp and

filling respectively after the 5 loaunderings, and loss of soluble

sizing.

2. Welzht Per Saguare Yard

Welsht ner square U.5. Percale Philivnnine Percale
vard in ounces
After 1 L 2.0C L,26
After 5 L 2.30 3.58
Chanre in weirht
after 1 L -.23 _A.34
after 5 L -, 42 -.04
The locs of weicht after the 5th launidry in both fabries

can ve accounted for by loce in finish ond soluble sizin-~,.

3. Tensile Strensth

U.3. 2zrecale Philinoine Percale
Tensile strength in 1lbs. Warn Tillinc Waro Filling
After 5 L-dry 30,5 20.6 32.5 27.0
After 5 L-wet 45,0 20,4 5L.2 20.6
Change in lbs. after
5 L-dry -10.2 -10.0 -14.2 - 1.5
5 L-vet -11.4 - 3.6 - 0.0 - 1.3
;o chance after
5 L-dry -20.4 -32.0 -30.3 - 5.5
5 L=-wet -24.0 -10.¢ -24.,0 - 5,7
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After 5 launierings the Iry waro strength of the Phili-

. .
o R o

ppine nercale was 307 lower as comoared to the 207 lo-s of, "
the U.S. vereale. This could be accounted for by the over
bleaching during the vrocess of manufacture ani the loss of

izing as well as commarative lower warp yarn count in the
two farrics.,

Loss in strentcth of the dry fillins of the U.S. nercale

after 5 launierings was 327 or five times as gre2t as in the
Phili--ine percale. Tris iz very hish anl it wecull indicote

over bleaching or a false oricinal strength Jue to eizins.

the U.S. fabric woae greater thon Iry strensth, both initially
and after 5 launderinss, which is to be exrectzad of cotton--
hicher wet strenasth is to be exnected of meo2d quality cotton.
The wet strencth of the fillin~ yarns of the Philionine
fabric waz hicher initially and alter 5 launierincs. The hicgher
(-5.157) shrinla~e in the warn accounts for the lezz strength
change In the fi:linz.

4, Dimencional Chanre

U.S. Percale Zhilin>ine Perczale
Dimensionsg in inches arn Fililinz Worn il in=
e =

‘Q.A.t I 1 L 1’:30‘., lr{/o:j; l?c]J 1“025

)
ATter 5 L 17.53 17,15 17.07 58

o G
Chanze in inches

Efte”‘ l L -lo? - 057 - 083
T C1 ':) L - ..l!.? -108’5 -1.03
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Becaucge of the 5. shrinkage in the warn of the Phili-oine

atric after 5 launilerings, the fillin yarns beeime more com=-

k
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ns comaensated loss in strentth.
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The warp of the Philiovnine fobriec shrunli by over 5. where-

-

int of the U.S. fabric chrunk to almost £.. lleither

1
faoric could he entirely satisfactory in maintaining ~arment
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ntial shrinlla~e shoulld be
talzen into account before beinz modie into a sarment, unless

the ucer »Hre-snruniz the fabric before cutting.
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Surrary and End-Usces

Desnite the difference in culture of ths two countriecs,
the percale material have the same end-uses, that is--1t
could be mate into dresces, vajamas, children'sz wear, cports-
wear, etc.

In general, the U.S. vercale is cucerior in guallity to
the Phili-pine percale as siown by the hizher yarn count, highef
yarn number, ani hizher tencile strength.

Both materials showed similar but relatively voor per-
formance in laundering and colorfastness. The excessive shrink-
age of both fabrics will result in unsatlisfactory service to
the consumer unless they were »nre-shruniz before szwing. The
ore-shrininz won't even be a guarontee againest further shrink-
age becaure cotton often continues to shrinlz progrecsively
throuzh fifteeﬂ?ﬂore launderinegs. However, the ~reatect shrini-
age would occur within the fir:st 5 launderings.

The two materials did rot sive a satisfactor:r result in
colorfastness., Althoucrh the Phillipvine material did not show
any apareciable change afiter 40 hours exnosure to li=ht, it
8till could nct be considered satisfactory in service because
i1t faded in the percoiration tezct. In a warm country lilke the
Philionines wh-re neonle nersnire most of the time, the material

sthould be fast to mersniration as well ac to lizht. The resic-

o

)

tance of the Philiw=ine material > light may be of s tisfactory

be rated as in resistonce to li~nt fadine,

The two materlcls conuld be worn catiefactorily if they
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were made into sleening sarmen

children's wear or snortcuear.

Q
iy

but unszticfactory for
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Piliine

Philinzine Percale
Wlarn Filling

Yarn Analysis
Yarn number
Tyve of yarn
Twict

30.1
sinzle
18's

38.05
gin~le
18.4's

21.02
single
1o's

23.20
sinzle
22's

2. Fabric Analysis
Width in 1rches

Cost »er linear vd.

Teave
Welsht ner square
yard n ounces
(orizinal)
After 1 L
After 5 L
Chanze in weizht
After 5 L
Yarn count
Crizinal
fter 1 L
Aeter 5 L
Chznce in count
After 1 L
Alter 5 L
% change after
1L
5L
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Tensile 3tren~th
Orizinal, dry
Oricginal, wet
After 5 L, dry
ATter 5 L, wet
Change in lbs.

After 5 L, dry
_ATter 5 L, wet
;» chance after

5 L, dry

5 L, wet -
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4, Coloriastness to:
Lizht
Perepniration

Alizall
Acid
Launiry
Croclzing
wet
dry

Class
Classg

Class

Class

Class

00O HKRH U

olmensionzl Chance
Crizinal
After 1 L 1
After 5 L 1

in incnes

18.0

6.80
753

18.0
17.33
17.15

12.0
17.17
17.07

18.0
Ce2

15.48
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U.S. Percale

P”hilinnine Percale

vlarn Filling wern Pilling
5. Dimensionzl chanse in inches (cont.)
Chanze in Iinches
fter 1 L - 1.2 - BT - .83 # .25
After 5 L - .47 - 1.85 - 1.93 A L8
% chonce after
1L - 6.6 - 3.7 - 4.6 A 1.3
5L - 2.5 - 4.7 - 5.15 £ 2.5
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After resdin~ EHoye's (5) an® Cormich
ol sail cloth, the writer found thet the sail cloths uced

tinis stuiy o not conform to the standard s2il cloth

by ther. Both authors, Hoye and Carmic

-

-

(3

) definition

in

described

erial 25 o duck with combed sgincle-yarn hizh count cloth.

to these ctandoris, the writer will comnare

sective shveicol charnctericstics only.

iince the Tnited Stztes and Philivn:ilne =2

A. TEETS O DATA AT AT AIVEIL Q0T (TTRIUAL RANTICE
1. Jarn Aralvwsis
U.ce 001l Cloth Philinoine 5211 Cloth
Yarn Analwsis larn F1llin~ arn Filling
Yarn nunoer 27.0 £.07 5.7 3.2
Tvyse of Yoarn sin~le gin~le sinmle gin~le
 Tuist 22.07g 14.5"s 1=.3"s 1=.0"g
The fillin~-s of both the U.8. 2and Philinnine materials
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counte.

" terial is

Both the U.S. 2nd the Philin-ine matericlz ha

in the wary ani

£illin~ yvarns. The U.S.

cloth h-c

ve

He
md

n

c21lmost

Philio=ine =211 cloth,

twiet

a hi~her

tuict ner inch (7-22's; F 14's) than the Philin-oine fabric,
(7-13'c; T 15's). The Aiflerence in twist and varn count is
sufiicient to ex=lain the diflfercunces in ctren~tih.
2. Fanric kp?l"cts
.S5. 521l Cloth Philionine 8211 Cloth

Tarric Anzl-rsis Jayv 7i1%in~ warn Fillin~

didth in inches 3504 23.3

Cocst ner linear yi. .59¢ 55¢

Weave Plain Plain

WJelent »er sguare

vd. in ocunces

(ori~inal) .12
Yarn count (ori~in2l)
4e,0 42,0

o

n

O\

41.6



The difference in the »Hrice of the two materlizl

n

ic insig-
nificant. The difference in width cf the two materials 18 cnly
2", butthat sli-ht difference may mean it can Te cut to better
advontaze.

The Pnilintine material is slirshtly heavier by 1.3 oz.
than the U.S. material inasmuch 28 coarcer varne are uced in
the Philisnine material.

™

D

rm count of the U.S. gail cloth is 457 hicher than
the Phili-2ine e2il cloth. Th=2 voarns uced in the Philipnine
material are very much coarcer, size 7, as com»nared to the

» of the U.S5. nmaterizal,

2
3. Tencile Strensth

‘ U.S. 321l Cloth Philin:ine S2il Cloth
Tensile Strencth in lbs. VWaro Fillingz wWa.rm Filling
Oricsinel, dryv Z2.5  71.0 50.8 732
Cri=inal, wet 41,0 R 57.4 oR .4

In theese narticular materlales the £illings are very much
gtroncer thon the war: which is contrary to the usucl »ractice
in weaving. Varp yarns are usuclly stronrer, and the yarn count
is usually hi~her than the fillins. However, the filling yarns
used 1n thece two materials are much coarcer ani the threal count

is hizgher than the warps. For some eni-

c
¢2]
(T

s this rizht be of
advantage. The imnelance in wars and fillins strenstn is very
noor in the U.S5. fabric.

Dezuite the fact that the U.S. material had hizher yarn
count then the warp, the Philinnine moterial wes strcnser in
both wet and dry on the oricsinal tests. This could be accounted
for by the coarser yarns of the Philionine material,

The Tillings of bothmterials are comnarable in st-ength
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in both wet and dry determinations. In both materials the
orizinal wet tensile °tren3tb is stron-er than dry which 1is

~e ecxpected of cot*on accordins to Winzate (14).

ot
]

4, Colorfastness

Clcth Philin-ine Sail Cloth

Colorfoestness to: U.S. Sail
1. Liaht Class 1 Clagss 1
2. Perqoiration
11211 Class 1 Class 1
Acid Clase 3 Closs 2
D 2UNATY Class 2 Clasz 1
4, Crocking
et Class O Clasgg 2
Cry Clacs O Claszs 4

A, Colorfastness to Tizht-All Class l. Both mat-

erials did not show any aprirrccicble choenge in color after 10
nours exnosure to lisht, but conreclable charn~e after 20 hours
exsosure, and nrogressive chance in color arfter 40 and 80 hours
exnosure. These materials are unsatisfactory when factness

to lizht is irnortant.

B. Colorfastness to Persoiration-Al'eli, All Class 1;

Acid, J.S. Class 3, 2hilippine Class 2.

. (a) Almnli. cither material showed

any a»oreclable change in color but ylelied disccloration on
the white cloth. The discoloration was not rexoved after
scrubkins with soan ani water. %When materials come in contact
with white or any lizht colored cloth, 1t will stain the white

cloth and such stain won't be removed with soap and water.

[o)

id not chow anvy

(b) Acid. The Philip-ine material -
avtreclable chanace in color but on arsreciable stainin~.of the
test clcth,which Jisapoeared af

When sucnh materizl haspens to gstoin a white or colored cloth
9

the stain cculd be remxnved by soan and water.

ter serubbing with soan and water.
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The U.S. material ¢il not show any ap-reciable chonge in
color or annreciable stainin~s on the white cloth. This material
be exnected to ~ive an exccllent service where resistance

of the color to normal vers:tiration is im~ortant.

Q
} -
o
2
6}
| =
Ne o

C. Colorfastnescs to lLauniry-Philio-ine,
U.S.,Clags 2,

After the Philin:zine m2terial was sublected to teszt io. 1

there was no avpreciable chanrse in color, neither did 1t stailn
the white cloth. Such materizal is considered lounderable in
lukewarn water with no 211 or chlorire present, but it could
not be cdried under the heat of the sun.

ATter the U.S5. material was subjected to test IMo. 2, 1t

Q
'J.
]
c'
=
0}

did not show any an-ore chanze in color, nor &id it stain
the nlece of white cloth. Such material 1c consliered laund-r-
able in home or com ercizl launiries under careful mcthods
wvhere the watexr temrerature doez not excead lQOoF .n? vhen no
alx2ll or crlorine is vrecent. The material should not be dried
uncfer csunlizht.

The U.35. material has a better rating in colorfastnecs

in launderinzy because 1t woe not able to stonid the severe tect

lo. 2. It can stand hoarder launiering than the Philio-ine fabric.

D. Colorfastness to Crocltin~-2hilin-ine, Wct-Class 2;
ory=Class 43 U.Z., Uet-Closg O 2nd Dwv Clasc O.

et. The 2hilipoine materiol viclided 2 discoloration on

but dicanneared alter It wae scrutbed with soav
and water. Such matericl whnen wet weould ghow some discoloration
on white cloth, "t “he discclorzation would e revcved with

soan and vater.



Dry.

eolor the white cloth. Such motericl will be concidered fost
to croclzing when dry, and moy bes exnected to nive excellent
gervice where croclting ic imtortont.

The U.S. material L1s Clasc O in both cdrr and wet tecte.
It vielded 2 Jdiccoloratinon on the white cloth which 414 not
disa~near after scrudbing with socn 2nd water. Thic material
would stein any white or 1li~ht colored fa'ric that i1t nmizht

hartoen to rub end

The “hili»nine

the stain won't be rencved

714 not avvtreclably dis-

Wwith soan anl

woter.
Be TTST O DATA MWD ANALVSIZ AFTIE L 5 LaJoERINGS

l. VYo Count

U.3. 5211 Cloth Philiowine Z2il Cloth
Yorn Count Vlarm Fillincz warn 'illing
After 1 L 40,0 42.0 5.0 Li D2
After 5 L 5.4 L=, 0 27 .4 Lh 3

Iab) ~ n
vnonie

2 in count
ATter 1 L

£l.b

SUS)

£2.6

After 5 L - .0 3.0 £ .8 £3.0
» change alter

1L 0 0 £A5.3 £5.2

5 L -1.%4 £5.5 £3.0 F£5.5

The varn count

after flve launderincs

be exvected with the shrinlace of over 37 in the warn, and 15
in the filling.
The increace in filling yern count of the U.S5. material

after 5 launderin-s

et

warowiss a

relates to the 5%

2. Weimht Per Sgusre Yard

v&. iIn ounces

a

J.

ni

“hilic=ine material incren

Sail Cloth

J_ _1-.\-.,

vy
o &S

Gy

nicht

ced clichtly

Sail

Velght oer sguare S.
Cloth
After 1 L .15 L33

)

After45 L

4,78

00’38

Chans

£.04

-.10

”k;tlge

-.354

£.2
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The very =lisht incrence in welght of the Philion-ine
material after 5 launferinss could beaccounted Tor by chrinkase,
whereas the very dli~ht decrease in weicht of the U.Z. materical
could bedue to the losz of soluble sizinz or fiber locs.

3. Tonsile Strencth

J.2. S211 Cloth 2hilio=ine S211 Cloth
Tencile cstrenerth in lbs. Worn Fillin~ o.rm Filling

After 5 L, dry 27.0 71.0 45,2 53.6
After 5 L, wet 35.0 78.8 53,4 58 .6
Chanze 1n lbs. after

5 L, dry -5.5 - 4 -5.6 -0.6

5 L! wet "’;.O ‘-406 —4‘0 -3.8
~ crange after

5 L, dry -17.0 - .5 -12.1 -15.0

5 Lo “fet "'14.0 -505 -509 -401

Botn materizls have a lower dry tensile strensth after
the 5 launderings in both warp and fillinsg, fue to lore of
sizing. Lors of strenctn due to launderine wacz comparable for
the two fabrics. The Philinnine fabric had better balonce in

strencgth than the U.3. fabric.

U.S. Sall Cloth Philionine Sail Clotn
Dimensiong in inches Varp Filling Warmn Filling
After 1 L 17.15 18.10 17.55 17.°5
After 5 L 15.95 13.45 17.45 17.E2
Chonge in inches
After 1 L - .85 £ .10 - 45 - 34
After 5 L -1.05 # .45 - 55 - .18

:; change after
1L =4.7 £ .55 -2.5 -1.8
> L -5.8 £2.5 -3.05 -1.0

The warn of the Phillio»ninc fobric har a significant

-~

- i} b} . A -~ J"
shrinase of 2.55 after one louniterinz on? 35 after 5 laungring.

]

The filling has less than 275 chrinla-e. If this fabric were

made into a garmernt encush allowance chould be allowed on the

4
o
=
3
0,

‘irecticn for shrinlaz
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Fillincwies, the U.S. fabric rtretched by 2.57 after
5 launderings. The stretevins eculd be accounted for by the
loss of finish after sever2l lounderincss., The warn had sisni-

ficant shrinmme of 57+ which the consumer would have to talks
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Pre-shrinzinz before sewing would cive the consumer betier
satisfaction, but it is doubtful if nre-shrinZins would com=-
nensate for the notential shriniinse which would occur in rene-

titive launderings.
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Summary ant nf-Jsos

Alticusn the 2Philiwnine material had a npuch lower thread

count in ites wor-~ 2

]

comrared to the U.Z2. fabric, the Philinnine
material was about 357 stron~er than the U.3. materials This

is due to the coarcer varns used in the Philinzine fabric.

The tencsile

1

trenoth of the £iliin~c of hnoth moterinle was
oractically the came bacause ¢f the similority In yorn sizte.
5 . >

Zoth matericls eheowed cimnificantly hich chrinlage in

the worowise direction, 35+ for Priliontine, =2nd 5.+ for the

[

.2e Tfabric. The concsumer would zet nere soaticsfaction 1T

enoush allowance for chrinlage in the warzwice direc”ion of

] P S
the Tabor

waere mooe

[

{Je

¢

162]

n adzition to »re-sneinliing the fobric

fa)
<

Fh

S ¢ cuttins.

&N

Both materials are unsatisfoctory in colorfastness. Thelr
nerforannce in coloriastness to litht an?® rersriration tests
indicated tat these materials would not be nracticnl to use
in a —orment for 4211y veor and which would require Trecuent

launie in~s. Thece Tabrice would =mrodbably sive cood cervice

ag itechen curtninc Hacause curtalnes are wouchel lecc often
4 - - - TR Q. - S
than sarmentc. Coarc wust b2 used in woshing and dryinag, waching

wara country lilze the Philiwnines.
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U.5. SAIL CLOTH PHILIPPINE SAIL CLOTH

o ro Fillinz Waro Filling

l. Yarn Analysis

Yarn number 29.0 8.07 6.7 8.2

Tyve of yarn single single single gingle

Twist ) 22.9's 14.5's 15.3's 1=.C's
2. Fabric Analysis

Width in inches 35,4 33,3

Coct per linear yd. .59¢ .56¢

Weave Plain Plain

Teilzht per square
vi. 1n ounces
Original 5.12
After 1 L 5.15
After 5 L 4,78
Change in weight
After 1 L #£.04
After 5 L -.34
Yarn Count
Criginal 4¢.0 42,
After 1 L 40,0 42,
After 5 L 43 4 45,
Change in count
After 1 L 0 0
After 5 L =.6 #3.0
% change after
1L 0 0
5 L -1l.4 #5.6
3. Tensile Strencth in lbs.
Original, dry 32.6 71.0
Orizinal, wet 41.0 83.4
After 5 L,dry 27.0 71.0
After 5 L,wet 35.0 78.8
Change in lbs.
after 5 L
wet -5.,0 -4 ,5-
after 5 L
dry -5.6 - .4
7% change after
5 L, dry -17.0 - .5 -12.1 -13.0
5 L, wet -14,0 =5.5 -5.90 -4,1
4, Colorfastness to:
Light Class
Pereniration:
Alzall Class
Acid Class
aundry Clacs
Crocxing
wet Class
dry Clags
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U.S. SAIL CLO"H PHILIPC INA SAIL CLOTH
Wa.rp Fillineg arp Filling
5. Dimensional Chanse in Inches

Orizinal 18.0 18.0 18.0 18.0
After 1 L 17.15 18.10 17.55 17.66
After 5 L 15.05 18.45 17.45 17.82
Change in inches

After 1 L - .85 # .10 - .45 - 34

After 5L =-1.05 # 45 - .55 - .18
% change after

1L 4.7 # .55 -2.5 -1.8

5L -5,8x £2.5 -3,05 -1.0
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SUMARY ATD COUVATLUSICTS

The duck, khealii, 2md percale fabrics nroduced in the
United States and in the Philipvines conformed to the standard
gsvecifications in yarn count and yarn number, Since the sail
cloths do not fall within the standard descrintion, they were
compared only in their physical characteristics and performances

In 2lmost all of the performance tests, the U.,S, fabrics
rated better than the fabrics produced in the Philipovines,

Fxcent for the sail cloth, the tensile strength of the
American-made fabrics were very much stronger than the Philip-
pine-made fabrics. This was becaucze of the higher yarn count,
twist, and better quality of fiber used in the American-made
fabricse The higher tensile strength of the Philipnine sail
cloth was due to the coarser, heavier yarn used in its cons-
truction.

The hich percentage of shrinkage in the U.3. and Philipnine
duck vould be unsatisfactory where dimensional chanre was impor-
tant., Yowever, of the two fabrics the U.3. material would pro-
bahly be the better one to use for rarments despite its higher
price, because the warnwise shrinkaze 1s eagier to compensate
than fillingwise shrinkage which vas excessive in duck. The
Philippine khaki stretched 4.47% in warp and 2.057% in the filling.
The U,3., khaki shrank only 1l.&7 in the warn and stretched slirhtly
in tre fillin~. The 1,3, khakil material had a hetter finish =2nd
better cuality yarns than the Philivonine matdrial. The more than

57 chrinkarce of the warp of the Philin»ine nercaleand the 4.77%



M

—53m

shrinzame of the U.S5. mercale, is excessive. 2Zoth nmaterials
have poor shrinkage periormance and »ncor finlsh tecause both
became so limp after & launierin-s.

Generally, the Tfour naterials, duck, lth=ll, perccle, and
sail cloth, had a very poor rating in colorfastness to 1lisht,
excent for the Philiossine nercale which resiste’ the 40 hour
exposure. The rest were abtle to resist onl;y 10 hours of ex-
posure in the Fade-Ometer. Thoce materials would not be »nrac-
tical to use in the Phlliovpnines since the heat of the sun there
is more intense than her Since the Philionines has a warm
climote, ani one could not aveld perspiring, the poor rating
of colorfastness to versviration of thece materials showed that
they are not »nracticzl Tor uce there,

The duck and ha'"l of the U.S. and Philirnines rated as

zood in the launiry tecst pnrovided the temnerature of the water
does not exce:zd 120 F. This won't sive ascurance of colorfast-

ness because clothes are usuzlly dried outside in the Philivvines,
and neither matericl was colorfast to lizht. The »nercale fabrics
from both countries rated very poor in colorfastness in lounder=
ing. The U.S. sail cloth witkstocd harder laundering than the
sall cloth produced in the Philin~ines.

Zxcent for the rhalzl, 2all the materials showed vnoor per-
formance in croclking ol color. Theée meterlals would not be
atisfactory for weor in thﬂhot climate of the Philinnines.

In general, the U.S. matcerizals had better over-all ver-
formance qualities than the Philinnine fabrics. This might
have bhe=n cxpected because of the modern methols of rmanufacture

and excellent materials available in the United States. However,
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the lessA verformnce gualities of the Phili-nine fabrics ray
challenze the Hational Develownmznt Comnany o the Phili»n—ines
to imnrove and uogﬁfie thelr groduct 1f they want to exvand .
their mariet. Thile it is ¢ruc *hat the Philionnine covernment
has quite strict regulations on imported ~oods and hos placed
a hish tariff on fabries, the covernment couli not entirely

blame her neonle if they insistel on buying imported ~oods of

[d

superior wear and servicecability.
cne of the obJjectives in this ctuly was to be able to
teach textile buymanshin more intellicently. The writer feels

that she learned much from this stuiy an? fecls more self-

confident, if zgiven the onvortunity to teach textiles,
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