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I N T R C D U C T I 0 N 

The study r ep ort e d h er~ in was co nducted for the pu r-

po se of ma king a co mpar at iv e anaiysi.s of a nu mb e r of durabl e 

p r e s s t r e a t me n t s w i t h r 'C) f e r e n r, e t o t h e i r a p p e a r n n c E· i n n: e n ' s 

trouse rs . Evalu at ion s w e ~e made of 200 pa irs of worn and 

non-w orn trou sers throu g h a s eries of controll d l a und e ring 

per iods . Fiv e grollp s o:l t"!·cu se J.·s :r e p r es e ntative c·f t h r e e 

t y p e s o f e x p e r i me n t a l f i n : s 11 e s n i1 l 0 0 p e r c e n t c o t t o n a n d 

two b l e nd l eve l s treated wit h !: inishes which ar c curr e nt l y 

on the mar k e t we r e co mp::~ re cl with r e s pe c t to th~ir dur ab l e 

press per f o r mance . 

Fo r ~;nt o l d cen turi e s ma!I ha s enjoy e d th e coo l co m-

f or t of co t ton as we ll ~ s i ts l ong- l astin g dur a~ i li ty . 

Pro gressi ve l y, sinc e th e adv e nt of wash- and -~ ea r f ab rics 

in the fifti es , the cons~mer ~a s been l ess in c l in e d t o buy 

f a h r i c s w h i c h r e q u i r E: i ro n i .r: 0 . A l t h o u g ll t i1 e e a r l i e r 

at te mpts were l es s than satisf<1ctory with r e sp ect to s 1ooth 

ap pearance, th e in troduction of th e Kora t ron proc es s by 

Ko ret o f Ca li fornia i n 1964 app e ared to be th e a ns ~ e r to a 

truly s moot h no- i r o !I g a rr.1 e r. t . Al most i mme diat e ly, h owe ve r, 

i t wa s evid e nt that the cro ssl i nkillg p rocess wh i ch i mp art e- d 

th e d esired s moo t hn ess also weakened the abras i on resistance 

l e V e l 0 f C 0 t t 0 n b e 1 0 IV a C C e p t a b l e S t a l1 cl a r cl S f 0 :_· d U l' <t b i l i t y . 

l 
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This prob lem was ov ercome by the in t i mate b l end ing of c otton 

with po l yester wh i ch h as outstanding abr asion r es istanc e . 

Since the n e cessity of bl e nding, wh i c h c aused a sharp drop 

in co tton consu mpt i on , it has be en th e aim of th e cott on 

produce rs to perfect a finish for 100 per c e nt cotton wh i ch 

wil l e nab l e th e f ib e r to co mpete in s moot h app ea ran ce and 

crease s harp ness with b l ends , without th e l oss of its 

durabi li ty . 

H o l l i e s o f t h e II a r r i s f{ e s e a r c h L a b o r a t o r i e s a n d 

Ge tche l of th e Na ti ona l Cott on Cou nc il ( 23) h ave work e d 

to wa rd th e d eve l op me nt of a du rab l e pr ess cotton i n wh i ch 

th e finishin g r e sins ar e d eposited in si d e th e we t , swo ll en 

c ot ton fiber . Lat er , th e additi o n of a c ata l yst and a 

h igh-temperat u re-dry-cure tre a t me nt r e su l ts i n l es s l oss 

o f f abr ic strength than i s caus e d by co nventiona l pad - dry -

cu re met ho ds for durabl e pr es s tr e at me nts . 

On e of th e exper i me n ta l finish es used in this study 

was app l ied by means of a wet -fi xat i on process to a ll- cotton 

f abric . I t s pe rfor ma nce w a s c om p a red id t h t h e per for m a n c e 

o f oth e r fini sh es by mea ns of th e fo l l owing obje cti v e s . 

SPECIFIC OBJ ECTI VES 

Th e s p e cific objectiv e s of th is study wer e : 
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l . To secure five types of durab l e pres s trous ers r e pr e­

senta tive of the follo wi ng fib e r - f abr i c-f inish categorie 

a . 100 pe r c ent cotton, 3 / 2 twi l l, with a we t-fixation 

t reat me nt, 

b . 100 per c ent cot ton , 3 / 2 t wi ll, wit h a modified 

pad-dry-cure tr eat ment , 

c . 100 per cent cotton, 3 / 2 t wi ll, with a standard pad­

d ry-cu re tr eatm e nt, 

d . 65 .' 35 pe r cent intim ate blend of cotton-polyest e r, 

3 / l twil l , with oven baked durable pr e ss tr e at me nt, 

e . 50 / 50 per cent in t i mate blend of cotton-po l yest e r, 

3 / l twi l l, with "Lo ck Pr e st " durable pr es s tr e at -

ment; 

2 . To subject the trousers to 30 periods of wear by white 

a nd b l ue col l ar workers follow e d by l aund e ring and to 

l aund e rin g without previous wear ; 

3 . To eva l uate the trousers wit h re s pe ct to soil befor e 

and after l aundering; 

4. To rate the fa br ic s moothness, retention of pr e ss e d- in 

cx eases , and the smoothness of the sea ms after each 

l aundering cycl e ; 



5. To eva lua te th e app e aranc e of the worn tr ous e rs on th e 

me n during every fifth we ar pe riod; 

6 . To secure the opinion of the wea r er durin g ev ery fifth 

wea r period with r e f e r e nce to hi s id ea of a pp ea r a nce; 

an d 

7. To an a ly ze trou ser f ab ric with r espect to yarn count 

an d fabric we igh t . 

4 



R E V I E W o r 1_ITE RA T U HE 

Dura b l e press yarme n ts a~ e acce p ted wi d e ly by th e 

Am eri ca n con s ume r t oday . ~n di sc us s in g th e c h a n g in g s tand-

a r cl s o f th e c on s ll n~ e r, P (1 w d e r 1 y ( 3 0 ) s t a t c s t h a t a f e 1-: y c a r s 

ago a woman wou l d not co m~ lain a b o ~t ir on in g a s hi rt , si~ ce 

this wa s a wa y of lif e ~hi ~ h acco mpa n ied a weddi ng rin g . 

Today , t h e h ous ew if e is off e r e d t he al tern <.. tiv e of n ot 

i r o n i n g , b e c a u s e o f t h e j r. t l" o d u c t i o n o f d u r a b 1 E: p r c s s 

fabrics , and sh e is fond of th e r e l ease from what s he 

r egard s a s l a bor . 

Th e int r odu c tio n of r es in tr eatme n ts of fab ri cs , 

which was attributed to Too ta l , 3r oa dhurst a nd Gee in 

En g land in th e early 19 20's, wa s th e for e r unner o f th e 

d ur a b l e press tr e atm E: n t . Th e pio11 ee rin g wo:tk of J. T. 

Marsh of that co rr. p:1ny , a s re l a t e d by Stee l e ( 5 0 ) , wa s 

b ased on t he h ypoth e sis th at th e tr e a tment o f f ab ric s 

with sy n thet i c r e sin - for mi n g mate r ia ls wou l d c ause them 

to r eceive a l iv e li ness and r e si l i e nc e in t h e same manner 

th a t water i s ab l e t o distend a c a n va s ho se pi pe fro m an 

empty, f l a t , l ifel e ss ri b b on to a l i ve l y and e l a st ic 

st ructure . 

Re id ( 43 ) accr e dits th e pate n ts of 1953 an d 19 5 4 , 

5 



whic h covered th e pl ea t ing of fabrics by me ans of dr ying a 

r esi n in a ce llul ose fabric and l ater in troducing pl e ats 

f o llowe d by heat setting, as possibly being th e germ of th e 

i dea of durab l e press . Fro m these ear l y co nce pts, ma ny 

i deas h a ve develop e d concerning th e principl es which und e r -

1 i e t h e d u r a b 1 e p 1· e s s p h e n o m e n o n . 0 n e i s t h e h y p o t h e s i s 

th at the crosslinkin g of ce l lulose wh i ch is r esp onsibl e for 

dur a b l e pre s s properti e s ma y b e attribut ed to hydrog e n 

bo ndin g . On e of the most acc e pte d hypo t h eses tod a y, ho w­

ever , is that th e li nkages ar e for me d by e s t a bli s hin g 

c ova l e nt chemical bonds bet ween th e mo l ec ul es of th e 

i ndi vidu a l fib e rs. Thes e bond s may be vi ew d as mo l ec ul ar 

bridg e s fro m on e c e llul os e chain to anoth e r . 

Ro wl a nd (47) e x plains t h e f a ct th at, a l th oug h a 

cro ss s e ction of cotton fib e r r evea l s no po res or ch a n ne l s 

even at th e high ma gnification of an e l e ctron micr ograp h , 

it is evident that th e crosslinking age nt fiHds ma ny p ores 

an d c h ann e ls through which i t ma y r eac h th e hydro xy l gro u ps 

on th e surfac e of th e micro - structu ra l u ni ts . ll. slo we r 

phase of the reaction, acco r din g to thi s i nve sti gat o r , 

inv o l v e s h ydroxy l group s b e neat h th e sur face becaus e t h e 

alk a l i which i s u sed durin g me r ce ri za ti on pe net r ates th e 

st ructure of th e e l e me ntary fibrils and cau se s th e fi be r s 

to s we ll. He exp l ai n s furth e r that the cr osslinkin g o f 

cotton ir.1prov es th e di me n s ion a l sta b i li ty and eas y - c a r e 

d u r a b 1 e pre s s perfor mance t h rou g h c h em i c a l r e a c t i on s \\"11 i c h 

6 
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pl ace phys ic a l r e s t r a in t s on th e mi crost r uctura l uni ts i n 

the fibe r . Fu r th er , h e po stu l ates t hat th e cotton fi ber i s 

compose d of many mi crostructura l u nits which for m micro-

fibri ls composed of ce llul os e mo l ecu l es j oin e d to ge ther in 

a linea r ch a i n , wh ich f eat ure in th e react i on . The h ydro x y l 

groups in t he ce llul ose mo l ec ul e ar e buried in a caLaco mb-

l ike labyr i nt h in th e cotton f i be r, and ther ef or e only a 

fr act ion of th ese hydro x y l gro ups arc acces s ib l e for r eac-

ti on . A fu rt her d esc riptio n of t he cross l inking r eact ion 

was g i v e n by th e a u thor as f o ll ows : 

Moreo ver , t her e are t wo d iff ere nt typ e s of h ydro xy l 
gr o up s i n t h e fibe r s o f cotton c e ll u l ose : i . e . , 
s e c o n d a 1· y h y d r o x y 1 s a t c a r b o n a t o m s 2 a n d 3 , a n cl 
pr i mary h y d ro~ y ls at c arbon ato m 6 of eac h 0 -g l uco­
p y r a n osy l uni t . Th e s e thre e hy droxy l gro u ps r eact 
a t d i f fere n t r ates and the l i nk a ges d e ve l op e d ex­
hi bi t di ffere n t s tab ili ties . 

Reid ( 42 ) s tates t hat t h e t heory b e hind d urab l e 

p ress i s qu i t e si mp l e , and t hat both surfac e and d ee p-s eat ed 

r eactions oc c ur du r ing t h e tr e atment . He descri be s the sur-

f ace react i ons as t opoch em i ca l and th e d ee p-s e ated r eactions 

as th e li nk in g o f th e h yd ro x y l groups to prod uce a " s et . " 

In ge nera l , th e fabric i s t reat e d wi t h a so l ut i on which 

co nta i ns a c ro ss li nk i ng agent a l on g wi th an additive sof -

t en er and ot he r in gred i ents . He c ompa red the s ett ing 

p roc e ss of cotto n wi th th e p rocess by which a pe r manent 

wave is put into a l ady ' s h a i r . Cross l inkin g pr e vents the 

l on g c e ll u l os e c ha i ns fr om slip p in g on each oth e r and keeps 
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th em fi rmly iP.. the C<'nfigurat iun which they held at the ti me 

of cur ing . 

As a res ul t of concen trated research efforts per ­

t aining to th e cro ss l inking of the ce l lulo se fib or , th e 

first StG- pre st men ' s pa nts in trod u c e d by Levi Str a us s 

ap pea red in retai l st ores in F' ebruary of 19 64 . Americ an 

Fabri cs (35) r e port ed that th ey were not in the stores for 

l ong, becClusc they sold out fas ter t h a n they could b e 

d e livere d. Th ese pants uti l i~ ed the Koratron proc e ss 

which ga v e highl y accetJtabl~ crens e and smoothn e ss stand­

ards but were l acking drastic a lly in dur abi lity . 

The Ko rat r on process i s wide ly kno~n as a post-cur e 

process . As descr ib e d by Reid ( 43), t he fa b ric i s i mpreg-

n a t e d \\. i t h a r e a g c n t \'1 h i c h r e CJ c ~- s w i t h t h e c e 1 l 11 1 o s c , b u t i s 

d r i e d a t a l ow t e m p e r a t t~ r e s o t h a t a m i n i m u m o f c r o s s -

l inking occurs . Th us, tlt e fabr:i•.: i s s ensitiz e l but n ot 

cur e d . After the gnr me nt is cut, se wn , and pr es s e d, i t i s 

p assed through a n oven at a hi g h t emperature i n th e r ang e 

of 300°F . , wh e r e the fib e rs ar e s et in what e v e r positi on 

th e y oc cHpy at th c:.t mom~nt . When th e gar men t i s l aund e red 

and d ried , these fi bers ret 11rn to th e i r origin a l confi g ura-

tion and a s mooth- d rying f 2bric results . The post - cur e 

process is genera l ly used on garments of h e~ vier ~eight 

su c h as men ' s pa nts compos e d of 65 / 35 CJncl 50 / 50 po l yeste r­

cotton ble nds . 



In reviewing the d eve lop me l t of th e post cure 

p rocess , Hochst ae dt er (22) st at e d that th e basic process 

was de ve lop ed by Koratron , a wholly owned subsidiary of 

Ko re t of California who lic enses the p rocess both to fabric 

supplie rs and garment manufactur e rs . Standards of qu a lity 

c ontro l are checked in the Koret Laborato ries . 

An oth er rout e to dur ab l e pr ess is the re-cure 

proces s . A fabric i s dy ed , finish e d, and co mp l ete ly cur e d 

i n t h e finish ing p l ant . Th e flat, cur e d fa ric i s shi pp e d 

to th e ma nuf acturer and garm e nts are mad e th e r e fro m. orne 

of th e cross link s form e d in th e pr e-curin g st ag e can b 

brok e n in the pr e s enc e of st e a m fro m pr ess in g and r for me d 

or set in the pr ess or ov e n . The Conepr e st tr e aLm e n t is 

achieved by this method . The Con e pr e st Ill Tec hnic a l 

Bulletin (12) r e co mme nds that f i nish e d g arme nts be p re ss e d 

b efo r e ov e n tr eatment, with 5000 to 8000 p ound s of head 

pr essure and with t empera tures r angin g fro m 300-325° F . for 

10 to 15 s e c on d s . Con ep r e st III is availabl e in r e i nforc e d 

cotton b l e nds and synthetics . Wi th this treat me nt i t is 

possibl e to create du rab l e c reas e s or ple at s in a pr e ­

s e l ected ar e a of th e garment or ar t ic l e wi t h ho t -h ea d 

presses nor ma ll y avai l ab l e in the app a r e l ma nuf a c t uri ng 

p l ant . 

9 

Stult z (5 1 ) (5 2) ( 53) reported th e gar me nt tre a t­

me n t met hod as a means of i mpar t in g dur a bility to c e ll u l ose . 

He d e scrib e d this pro cess as b e ing one i n which th e un t r ea t e d 
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g arme nt is dipp ed i nto a r es i n -l at ex bath consisting of a 

c ycl ic et hy l e ne -urea for ma l dehyde r es in and a butadiene-

a cry lo nitr il e l atex . Afterwara> the garm e n t i s r emov e d and 

e x t r a c t e d t o a b o u t 5 0 p e r c e r~ ~ p i c k - u p b y we i g h t o f t h e 

r esi n - latex bath, s team pres~ed , and dri e d for five mi nutes 

a t 3 5 0 ° F . i n o r d e r t o c u 1· ~ t h :; g a r m e t t a n d s e t t h e c r e a s e s . 

Th e d urab l e pr e ss appearance ~f garments t h us treat e d, 

a cco r ding to Stu l tz, r ates 6 l mo3t as s a tis fa c tory as oth e r 

me tho d s and t h e abra sion re~istanc e and s~r e ngths 

i mpro ved s i gn i ficant l y . 

A mech a nical pr 0ccss r eported by meric 6 n Fabri c s 

( 3 6 ) f o r i n c r e a s i r: g 1.. ll e s t r t~ :1 g t !1 o f c o t t o n f a b !'" i c s h a s b e n 

patented by a Swiss fir m and js bein g l ic e nsed throughout 

th e world und er t he Sanforiz e d trad em ark . It is known as 

th e micro- str etc hing proc es s whicl~ stre tch es th e fahric 

in th e fi llin g dir ~ ction and in creas e s strength by 30 to 

40 per cent . Te sts h <Jve shown that stre ngt h l oss e s of 

c o t t on c a n b e c u t i n h a ~. f !) y t h e ,.I - S t r e a t m c n t . This makes 

pos s i b l e the use of li ghte r filli ng yarns ~itho u t affe ct ing 

qu a lit y cr pe rfor manc e . 

Troo pe ( 54) describes this proc e dur e as o ne in 

which th e fabr ic i s mcchanica ll y stretch e d b e yond its 

el ast i c r ecovery . Th i s str e tchin g r e su l ts i n an a l ig n 1e nt 

and reorie n tat io~ of yarn a~d fib er co mpon e nts, which produc e 



a r e duct ion of tensile and te a r stre ngth l oss es du e to th e 

applica tion of wash-wea r or durabl e pr e ss typ e fini s hes . 
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The micro-st re tching proc ess ha s bee n t ea me d with a 

resin in "core-cross - l inking" on cotton f ab ric s r e port ed by 

Dr. La uc he na ue r (7) of Switz e r l a nd at th e 17 th Ch em ical 

F inis hi ng Conferenc e . This d e v e lop me nt c om bin ed t he pr e -

vi ous ly known micro-s t r e tchi ng pr ocess with a c onv e n t i ona l 

r esi n by a me t h od th a t t e nd s to d ea c t iv ate th e fib e r su rface 

while pe rmitti ng the u s ual cro ss lj nkin g wi t hin th e fib e r . 

Res u lt s of plant run s s h owe d th at stre ngt h l o sses we re 

r educe d 30 to 6 0 p r c e nt, and St oll f l ex a b r as i on r es i stance 

was increased 300 to 1000 pe r c e nt wh e n this met h od wa s u sed . 

In a c tu a l l aunde r in g t est s , gar me nts tr eated by th e pr oces s 

sho we d no h o l es at critic a l poin ts aft e r 30 l aunder in g 

per iods . 

A mo st pro mising appro ac h t o th e ch em i ca l modif i ca­

t ion of cotton to i mpa rt d e sirab l e ch e mica l a nd physica l 

prop ert i e s h a s b ee n pre s e n te d in a p re li Li na ry and e x p l o r a­

t ory report by Re be nf e ld (3 9 ) of th e Te x t il e Re search 

In sti t ut e of Princ et on, New J e r se y . This a n i onic g r aft 

p o l yme riz a tion of acrylonitril e on co t ton yar n s by means of 

so diu m cel l u l osates wa s acco mplish e d with n o a ppa r ent 

d egra d a t i on of the c e llul os e . With on ly l o" l e ve l s of 

graft modificat i on, th e me ch an i ca l pro pert i es o f th e g rafte d 

yarn s we r e es s e nti a lly th e same a s th e u nt r e ate d contro l s , 



wh ich indi cated that no d eg r ada tion had tak e n pl ace . 

1 2 

Th e r e 

was some evidence of i mproved th e r mop l ast i c ch aracter 

al thoug h th ere wer e no appar e nt chan ges att ributab l e to 

th e gra ft ing in th e th e rma l prop e r ties , as r evea led b y 

di ffere nt th e r mal an a ly ses . 

An i n ter est in g stu d y conc e rning th e effects of 

radiati on-initiated graft co po ly me ri zat i on h as bee n r eporLed 

by Harr is ~!:_ al . (1 9 ) fro m th e Sou t hern n giona l Hesear c h 

La bo rat ories in New Orl ean s . Co mme rcial co t ton prin t and 

twill fabrics were s cou red a nd d ried to l ess than t wo per 

c ent moisture cont e nt and s ea l ed in an atmospher e o f 

n itroge n . Thes e f abrics were ir radiated to a do sage of 

o ne me garad with cobalt-60-g am ma- r ad i at ion at Nati c k , 

Massachuse tts . Aft er a ti me l apse of f ou r to seven d ays, 

th e irradiat e d cotton fabrics, which con ta in ed l ong- l ived 

fr ee radic a l sit es , wer e graf t c opolym e r iz e d in the absence 

of ox yg e n at th e New Orl eans l abo rato r i es . Fa bric s were 

i mme rs e d i n soluti ons of vinyl monomers fr om which i nhibi ­

t ors of po l yme ri zat io n were r emoved by passing so lu tions of 

th e mono me rs th r ou gh col umns of act iv ated a lu min a . Th e 

D ~iD!lEU wh i ch wa s u sed fo r c ross l inking 1·:as Per mafresh 1 83 

t o which cat a l yst X- 4 (r eported l y zinc nitr ate ), and a 

we tting age nt (Titro n X- 100) and water were adde d. 

Simul a ted pa nts l egs with cuffs we r e u sed by Art hur, 

Harris, and ~l ares ( 6 ) for t est in g c ot to n f ab rics ,,·hich h ad 



b ee n cop o lymerized with th e r adiat ion-ini tiated graft 

p roc edu re . Results o f th e t est~ indic ated i mprov e d wash-

wear ra ti ngs, nbrasion r es is ta~re, t ear str e ngth, and 

wri nkle recove:r y ang l es over t ho se f abrics which h ad n ot 

been cop olymerized . 
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Additio na l work i s con t i nuing in an e ffort to 

s elect combination~ of vi~y l mo no me rs and c ross linking 

r eagent s which wi l l cont-ribctt e toward ma ximum improvements 

in the dur ab l e pr ess properties of all -cotton products . 

Polyurethane app l i cat i on s b e fo:-c , a l ong with, or afte r 

cr o ss l inki n g h ave bee n fo und effective in improving ~ri~kl e 

r ecovery and abrasion resistan ce according to a study don e 

by ~ I or to n , H a ll "J a n c! R e i d ( :J 2 ) • In this investigatioP, 

p olyuret h a ne tr eatme n t g ave a degre e of di me n siona l 

s tab ili zC~L ion , even und e r extre me l aundry condit. ions . Th e 

p rob l em of ye ll owintJ was more IJYc.nounced when polyurethane 

was includ e d iP the c :-osslinkin g pad bath than when it ~as 

present in a pr e -tr e2 t ment app lic at ion. D,!.IC treated 

f abr i cs exhibited t hree ti me~ more r es ist anc e to l aundry 

a brasion than di d f2b ric s treated with D ~P ' . 

All -cotton durable pr ess f abrics ~er e found by 

Bl nnc hard et ~1.· (9) to be i mproved by a tr eat me n t with 

ur ethane . Regu l ar 3 / 2 t wi l l woven fro m 40 / 2 pima co tton 

yarns and ma d e i nto si mu lated trous er cuffs was t r eated 

with a d urab ] e pr ess fini s h plu s ur ethane and subjected to 



r epeate d launderings . Abrasion r esistance and wrink l e 

r ecover y performance we re improv ed substantially by 

i mpregn ating fabric with urethane l atex prior to the 

applicat ion of crosslinking resin s . A high degr ee of 

wri nk le recovery and crease sharpn e ss a l so was reported . 

By co mbining po l yacry l ate with th e cros s linking 

ag enL , llarper , Blanchard , and Reid (1 8 ) a l so found in th e 

re peate d washing and tumble drying of simul ated trous er 

c u f f s i m p r o v e m e n t s f r o m 1 . 5 t o 3 . 0 t i m e s i n c u f f a b 1· a s i o n 

performa nce ov er a contro l treatm e nt . Th e pr c f e rr d p ad 

ba th for mulation consisted of a four per cent or more of 

poly ac rylate so li ds, 65-80 per cent of the no rma l a mount 

of cross linking agent r equ ir ed for dur ab l e pr ess , and a 

so ftene r. By making proper a l lowa nc es for the contribu-

14 

t ion of polyacrylate to wrinkle r e cov ery , th e a mount of 

cro ss linking agent concentration was reduced, thus i mprov in g 

th e abrasion resistanc e . This study a l so sh owed that 

poly acry l ates i mproved the wrink l e recovery ( both wet 

and conditioned) and th e breaking s t r ength of crosslin ked 

cot ton fabrics as we ll as t he creas e sharpn ess of cuffs . 

Th e blending of cotton fibers i mpregnated with 

d c l ay<::!cl-cure t ype thermosetting r esins \·ith untreated 

c otton h as been u ndertaken by Knoepf l er ~ 5!1_ . ( 25), a 

research team at th e Southern Reg io na l Resea rch Labor a tories, 

as a means of p roviding i mproved dur ab l e press prop ert i es to 
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al l - c ott on fa brics . Th e s e fib e rs, woven in to 3 / 2 t wi ll s and 

s ateen s, were ma de into cuffs which w·e r e su bj e ct e d to cycl e s 

o f wa s hi ng and tu mb l e dryin g . In all c as e s th e cuffs made 

f rom f abr ics composed of bl en ded fib er s we r e sup e rior in 

ab rasi on r esistance to th e cont r ols ma d e f r om conv e n t ionally 

pad de d and cured fa br ics . Bl ends o f trea t ed and u ntreaLed 

f ib e rs a l so exhibit e d good crease r eLe ntion . 

A proc ess for fini s h ing c otton to imp a r t h igh l eve l s 

o f we t a nd dry wrink l e resistan ce by me ans of a si mp l e mi l d 

cu re treatment without prior dr y in g of th f ab r ic has been 

r e ported by Re inh art , Ca shen , and Re id (4 4 ) . Thi s pr oce ss 

may be consid e r e d a mod ification of th Europ a n moist 

cr oss linkin g techniques to giv e a f aster treatm e nt , as we ll 

as on e more suitab l e for Ame ric an fi nish ing pract ic es . 

Di meth y l o l carba mate ag e n ts are par ti cu l a rly suit ab l e fo r 

thi s mi l d cur e , wit h hydrog en ch l oride being an effe c tive 

c ata l yst , The proper ties of co t ton finish ed b y th e mil d 

cu re process ar e e s s e n t i a ll y e qu i va l ent to thos e of fabric 

treated by th e conv e n t ion a l pad-dry-cu re tr e atm e n t with 

th e princi~al dif fe r ences b e i ng a hi gher l eve l of wet 

wrink l e r es ist ance , s mooth er d rying performanc e after d r ip 

or li n e -d ry in g , and poor er re s i sta nce to chl or in e d amage . 

Th e r esearch team e x plain ed th e mi l d cur e as follo ws : 

The cros s li nk in g re a ction in mild cu re finishing 
is be l ieved to p r oce e d by a car boniu m io n me c h a nis m 
throu gh protonation of methy l o l moieti e s of th e 



cros s linking agent by the strongly acidic cata l ysts 
used . Apparently, this me chanism is op e rative und e r 
the mi ld curing conditions and without the nec es sity 
of essen tially co mp l ete d ehydrati on of the fabric in 
tre atme n t . Chemical and physical evidence support 
the mechan is m pr oposed . Hydrolysis of fabric 
fin ished with di mc thylol car bamate h as confirmed 
tha t there are essentia ll y no methylen e crosslinks 
prese nt . 
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Furth er r esearch by Reinhardt, Cashen, a nd Reid (t! 5 ) 

on the mi ld cure finishing p rocess for producing wrin k l -

r esista nt cotton h as be e n carried out for the purpose of 

perfe cting a more r api d pr ocess . Th e y hav e produc ed fin -

i sh ed cotton prin t c l oth with prop e rties cha racter isLic of 

th e mo ist typ e proc ess by a two minu e cur e at 10 0°C . wi t h -

ou t prior d ry in g . Cotton fin ished by this process was 

found to have good wrink l e r esistance and bett e r dura b l 

pr es s properties after l ine drying than most pad - dry - cur e 

finish ed fa br ics and exhibited greater soi l rel ease th an 

untr eated fabrics, according to this r esea rch tea m. Curin g 

ti mes as l ow as on e minute have prov e n to be succ essfu l. 

Prefer e n tia l crosslinking h a s prod uced durabl e 

pressed cotton fabrics with good abr a sio n r esistance 

according to R eeves~ a l. ( 40) . In this proc ess the 

cros s links wh ich provide cre ase r ete n t ion and "rinkle 

r ecovery are plac ed in sp e cific r egions of the f abr ic 

r ather than uniformly throu ghout the fa b ric s tructure . 

When the crosslinks are put int o the back of fa b rics 

l eav ing the fac e without crosslin ks , the fabrics exh i bit 

a brasi on resis ta nce eq uiv a l ent to un t r eate d cotton fabrics. 



In the abse nce of cro ss li nks or oth er sp ec ial finishes on 

th e face of p refe r e nti a lly cross l inked fa br ics, th ere i s 

e xc ess ive bui l d up of l oose fib er ends on the face of the 
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f abri c wh i ch cau ses a frosted or fad e d app earance . This has 

been pre vented by the app li cation of fro m on e to th ree pe r 

c ent fa ce coat of p o ly me r befor e preferentia l ly cross l inkin g 

th e co tton in the back of the fabric . Fa b rics treat ed by 

th is tec hni q ue and made into durabl e pressed cuffs for 

t esting exhibit ed abrasion r esistance, as measured by 

tu mble drying, near l y e quival ent to t hat obtain e d with 

dur ab le press ed cuffs made of 15 per c e nt 420 nylon and 85 

per c e nt cotton . 

Techniqu es for preferen t ia ll y cros s 1 in k in g studi e d 

by Cooper ~! ~l · (1 4) provid ed fro m five to 13 ti mes th e 

abr as ion r es i stance as was provid e d by t h e conv e n t ion a l 

cro ss l i nki ng p rocedure . Wear and pe r for mance eva l uations 

o f pants cuffs after 20 cyc l e s of washin g and tu mb l e dryin g 

sh owe d that the pr e ferentia ll y cro ss l ink ed fa b ric had an 

equ a l wash and wear app ea ranc e and a s 1a ll, but d e finit e 

i mprovement in wear r e sistance. 

Lat er r eports by th e abo ve group ( 13 ) on th e wear 

l if e of s i mu l ated trouser cuffs ~hich co mpa r e d conv e n t io na l l y 

r esi n tr ea t ed and p r e f e rentially r esin tr eated co t ton f ab ric s 

sho we d t h at the preferentia ll y cross li nk ed fabrics h ad 

improv e d phys i ca l p roperties ~nd r esisiance to abr a sion 



d am age du ring laundering, but los t consid e r ab l e r ec ov e ry 

performa nce . The r es ults p roved th at gar me nts which 

r equ ire no ironing after washing and tu mb l e drying could 

b e ~ro duce d by this met ho d, but that th e wrinkle recovery 

d uring wear ma y no t be satisfactory . 

1 8 

In discussin g new tec hniqu es for cotton finishing , 

Reev es (41) r e l ated that im proved abra s ion r esistanc e in 

c o tton durab l e pr ess goods ca n be accomplish e d by th e us c 

o f s e lected polymers of ur e than e , silicon e , polyet h e r and 

acrylate, which coa t th e surfa ce of th e fibers and th e n 

r eact to produc e polymers of great mo l ecu l ar weig ht . 

Accordi ng to Ree v es thes e po l ym e rs ar e h e l pfu l i n i mprov in G 

a brasio n r e sistanc e by making th e fabri c more supple, and 

by making possib l e the r ed uct ion of cros s l inkina ag e n ts up 

to 5 0 per cen t , without lo ss of wrink l r e c o \-e r y o r s m o o t h 

dry ing pe r fo rmance prop e rti es . 

exa mp l e of thi s met hod . 

Th e Poly-S e t pr ocess is an 

In 1969, Ha ma l a in e n ~! ~l · (1 6 ) fro m th e South e rn 

Regiona l Laboratory devel oped a one - step proc edure which 

us e d th e first step of th e Pol y-Set p roc e ss . They fou nd 

t h a t th e typ e of N- met h y 1 o l age n t w h i c h ;•; a s u sed d e t e r m i ned 

th e effective ness of the durabl e pr e ss performance and th a t 

a resin co mL ination of equa l parts by weight of a modifi e d 

me thy l ol me l am in e ( W.Dl ) and di,ethylolpropyl e ne urea (D :iP ) 

was particu l ar ly effectiv e wh e n zinc a6 eta te was u sed as 



th e cata lyst and p o l yurethan e a nd ol efin we re u sed as t he 

p ol ym er ic addit i ves . Smooth drying perfor mance rati ngs 

were in the acce p table rang e for s h e e ts and shirts with 

th i s proc e ss . 
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J u t r as , Cicion e , a nd Kennedy (24) s t udi e d th e v apor 

ph ase tre atm e nt as a means of providing dur ab l e pr e ss 

p rop e rt ies for cotton f abr i cs . Th e y found th a t this pro cess 

r esulted in h igh e r te nsi l e str e ng th , higher wet cr ase 

r ecover y and high er f l ex abrasi on r es i stance th a n we r e 

pr ovide d by t he pa d - dry - cur e tr eatme nt . Cr oss lin ki n g th e 

fib ers in a l ess co ll apsed st ate in th e v apor ph ase tr eat­

ment than u nd er t h e curing conditions of th e paddin g 

t echni qu es was r esponsib l e for th e s e d ifferences accordi ng 

t o th e authors . 

Gol dste in ( 3) po i nt e d out a d i sadvantag e o f th e 

vapor ph ase treat me nt in th at th e s evera l thick nesse s of a 

gar ment r eq ui re a l ong p ro cess ing ti me for the vapor 

d iffus i on i nto t he c l oth and th at an equ a lly l ong ti me i s 

requir e d f o r the unre a ct e d vapo r to l eav e th e c l oth in 

or d e r to e l i min ate odors . 

On e o f t h e more pro mis ing pr ocesses for produ cing 

du ra b 1 e p ress fa br ics i s the wet - fi x at i on pr o c c s s wh i c h 1·. a s 

fir st in troduced by Getch e l l and Hollies ( 2 ) (2 3) . Th e 

p rocess in vo l ves t he fix a tion of a poly merfo r me r and a 



c r ossljnk er to cotton fab r ic ~nd e r aqu eous, acidic condi-

ti ons. A so l ution of r eage n ts is padded on at a prr of 2.0 

a n d h c a t e d i n a s e a l e d e o n d i t ~ o n , s o me t i me s i n a :.r y l a r 

c on taine r , fo r 1 5 minutes at l "0°F . to achi eve fixation of 

th e 1·cs in s in a sot:Jewhat ::>ivo lJ~n fib e r. Th e f a bric i s 
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n c v t r a 1 i z c d i n s o d i u n1 c a r b o n a t e s o l u t i o n , w a s h e d , a n d d r i e d . 

Th e hea ting st ep app l ied tr -t:.he fa bric in th e ~-; e t stat e 

r esults in d e position of th e r e ~in in th e fib e r in such a 

rn 0nn cr that j t is n ot re moved by W<:lSh.ing , and the fi b , rs 

r e m a i n s l i g h t l y s w o l l e n , t h u ~ p 1· o v i cl i n g f i l.J e r s i t e s w h i c !1 

a r e more a c cessib l e to t h e p o ly mer . 

B i l l e a n d S c h o n r o c b ( 8 ) r e p o r t e d t h a t t h e \\' e t 

cro ss l ink ing r e action resu l ts in an in cr ase in t h e we t 

cr ease r ecovery ang l e with only a sli ght l oss in str e ngt h . 

Th ey d e sign a ted dim e thylol glyo xa l n onur e in e ( Fixapr e t) as 

the usu a l cross l in k ing sul.Jst anG8 emp l oy e d for this pr ocedure 

but stated that ureth 2~e s and carba mate s a l so c an 1·eact in 

l ik e manner . 

Work do ne by Va il and a~sociates (7) sho~ e cl that 

exce l l ent dura b le pr e ss resu l ts can b e obta i ned fro m a 

wet-fixation process which in vo lv e s th e u se of a lo w r esin 

add-on operat i ng at pH 3 . 5 to t1 . 5 in s tead of the us ual pH 

2 . 0 . Advantages of high pH op erat ion of the wet -fi x in g 

p rocess found by the authors i nc l ude : the eli min at ion of 

an afterwash followjng sen si tiz a tio n ; more effective 
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uti l iza t ion of resin s ; no surf ace poly mer formation (a 

pr oblem with pH 2 . 0 proc ess ); and l ess haz ardous proc e ssin g 

co ndit io ns . 

Harris Re search Labor a tories ( 2) d em on s trat e d th e 

i mp rove me nt of the wear lif e perftir ma nc c of dur ab l e pr es s 

c ot ton g a rments by a wet -fi xation process . Two diff e r e n t 

t yp es o f r e sins wer e used to give trous e r cuf f s l on ge r l if e 

a nd ot h e r desi r ab l e qualities . A st andard cotton twi ll 

f abric ma d e u p in to trous e r cuffs wa s tr ea t e d with a 

c ombi n a tion of me l a mine triazon c r e sins . Aft e r curin g 

th ese cuffs we re comp a red for perfor ma nce and wea r li f 

with simi l ar trous e r cuffs ma d e fr om fa br ic tr a t e d b y th e 

c on ven tion a l d e l a y e d cure process . Initi a ll y, th e two 

fa b r i c s h a d c om p a r a b 1 e c r e a s e r e t e n t i on a n d w a s h - a n d - \\' e a r 

performanc e . After 20 cycl e s of acc e l er a t e d ho me l a un d e rin g 

a nd tu mb l e dry i ng , th e we t-cur e cuffs sho we d si g ni f ic a n t l y 

bet t er sh ape r etention than did th e con ve n t io na c ont r o l s 

as we ll as su per i or we ar l ife as evid e nce d by h o l e for mat i on 

and edge wear along creas e s and cuf f poi n ts . 

Vai l ~l ~l· ( 5 7) conclud e d t h a t th e we t - fix at ion 

proc ess is pro mis ing for the productio n of dur ab l e -pr ess 

cotton wit h co mm e rci a ll y accepta b l e r e sis ta nce to a b r as io n . 

Roo m te mperat ur e fixation, which can b e c a rri e d o u t wit h 

l ower re age nt req u i rem e nts, and moist fixation wldch 

requires hi gh amounts of r eag e nt but nor ma l dr y in g 



p ro cedure s , h a v e bee n found to b e th e most pr omisi n g . A 

majo r in flue nce on wrinkl e r ecover y and abras i on appears 

t o be the d e g ree of s we lling and the mann er of partia l 

p oly mer iza tion . Th e e valuati on of s eve r a l we t-fi ation 
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p ro cesse s carri ed ouL throu gh l a ttnd eri n g t est s of si mu l ated 

c uf fs by Vai l .!':.!. £_1._. ( 58 ) prov ed th e me rit s of polyur et h an 

i n provi di ng impro ved dur ab l e press prop e rti es . 

In 196 8 , HQ~.!':.~ I.!':.xti_l~ ~£_g£.~i~~ (33) cit ed p l ant 

t ri a l s as th e next st ep in ch ec king out th e performanc of 

wet-fix proc e sses for all - c otton . At t hi s ti me fou r weL-

fi xation systems, all with hi gher a brasion r es istance, tear 

an d break in g s tre ngth and im proved smooth appe a ranc e in t h e 

l abor at ory, were r eady for mill test i ng . All sysL cms 

r equired si mp l e r, l ess costl y pl ant pr ocedures ~ith l ess 

od or b oth in p r ocessin g and in th e finish ed pr oduct . 

a wa rdin g of a co n tract by USDA to the ni ted ~.e rchants 

Researc h Cent e r, Lan g l ey, South Carolin a , for the purpose 

of d e v e l opin g a ch emi c a l p rocess for i mparting durab l e 

pr ess ch a ract er istic s to cot ton f abri c s on a co mmerc ia l 

scal e . This proc e ss, which us es st eam to l ock du r ab l e 

pr ess ch em icals in cotton, wa s d eve l oped at th e Southern 

Utili zat ion Re search La bo ratory , New Orl ean s, Louisiana, 

und er th e di re ction of Dr . Sid ney L . Vail who is th e 

tech nica l repres e nt at iv e for th e proje ct . 
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0 t h e r e f :f o r t s d e s i g 11 e d t o i m p r o v e t h e p r o p e r t i e s o f 

d ur abl e press fabrics in vo l ve the us e of c ata l ysts . Bu chho lz 

( 10 ) state d that th e effect of a cata ly st on the pH of th e 

fi ni shing bath has be8 n found to inflt.tence th e co mp l exing 

an d con densat ion reaction~ whic~ ar e r ef lec t d in pa d bat h 

s t abilit y and finish e d fabric pe rform a nce . Degradation by 

t h e c r o s s 1 i n k i n g a g e n. t o f ~ c c l l u 1 c ~ e , w h i c i1 l owe r s t h e 

o verall performa nce of the f;:;br 1c can be th e r es ult of an 

e xc e s s ive use of cat a l ysts. SiPc e th e curin g characL e ris Lic s 

of cross link ing agents are d~t~r m in e d l a r gely by th e 

c atalyst, carefu l b a l an~ing of cro ss lin king ag e n ts and 

c a ta ly st s prop e rties ~ust b e ut~li zed in th e dur ab l e pr ess 

fin ishing proc ed ure . Cat a l ysts c an contri b ut e to yello wing 

of c e llulos e and c2n affect th e chlorin e re tent jon pr opert i es, 

i n f l u e n c e 0 d o r f o r m a t j o n , t1 n d c ;J u s e s h a d e c h a n g e o r d y e i n g 

f a s t n c s s p T o b l e m s i n f i ;: i s h F:: d f a b r i c s . 

Pier ce , Boudr e au x, and Reid (37) foun d th at mixtures 

of c erta in metal sa l ts were more ac t iv e cat a lys ts than 

either compound us ed separate ly. Th c en h anced 2 c t i ' i t y 

of mixed catalysts enables th e sa me d e gree of cr oss l inkin g 

to be obta in e d by a l ower than n or 1a l concentrat i on of 

cat a lys t in th e pad b a th, sho rter curin g ti me , l o" e r curing 

t emperature, or any co mb in a tion of th ese thr ee para ete rs . 

Al thou gh durabl e press i mpar ts shap e r ete ntion 

qualitie s to a gar me nt throu ghou t i t s 0 ca r li fe , th e cros s­

l inking th at takes place as th e gar me nt is tr ea ted ch em i ca l! 



r ed uc es the tea r strength and abrasion of all ce ll ulosic 

fa br ic as much as 50 pe r c ent or mo r e . Th e blending of 

sy nthetic fiber s with ce llul os e h a s bee n p racticed wid e l y 

a s a mea ns of resto r ing stren gth and abr a sion r e sista nce 

t o dur a b l e pr ess fabrics . In discus si ng syn t he tic fi bers 

in d11rab l e pr es s, Lee (29) des ign ate d ny l on and po l ye st r 
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as the mos t i mportant fibers for bl endi ng . Th e ther mop l as tic 

c h aracte ristics of th ese fib e rs contribut e mate rially to 

c r eas e re tention . Bl e nd s of cotton and nylon cont a ining 

20 per cen t nylon h av e approxi mate ly t wic e th e r s is tance 

t o abras ion as 100 per c e nt co tton and studi es have s hown 

th at a mi ni mum of 15 pe r c e nt Type 420 nyl on s ta pl e bo th in 

th e war p and fillin g pr ov id es suf f ici e n t dura bi lit y for 8 . 5 

oun ce and h eav i e r fa brics . 

Stultz (5 3) attri b utes s t ren gt h r etent io n, e d ge 

a brasion r esistanc e , and fl ex ab r asion r e sis tance to 

pol yester . He d e scri be s it as ha ving colo r s ty l in g 

po tentia l, sh a pe ret en tion, and a more a est hetic hand and 

ap pearance than a ll - cot t on gar me nts . 

Studi es ha ;,· e sh own th at the s e ri ou wear d ef i ci e nc ie s 

o f pe r ma ne ntly pressed cott on ga r me nts c an be ove r co me b­

r e pl ac i ng 50 t o 60 per c e nt o f th e co t to n with p o l yeste r . 

The best per for mance for 3 1/ 2 oun ce or li ghter f ab ri c has 

been foun d to be 65 / 35 po l ye s ter-cotton ; ho weve r, for 

heav i er f C1br ics of 4 1 / 2 oun ces o r mor e 5 0 / 50 b l e nds h ave 
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been fou nd to perform we ll, according to ~!!:l.~!.:i~.§.. !!. f.~Q!_L~.~ 

~I a g <l z i n e ( 3 6 ) . Dacron 59 is a mong th e poly este r fibers used 

in th e 50/5 0 blends. It is d e scrib e d by Du Pont (1 5) as 

s emi -d u ll, and more stabl e , and more dj sp e rse - d yeab l e , for 

h ca vjcr we igh t appare l and industrial fabrics . 

The p roposa l th at , if poly ester wer e mClJe strong e r 

an d eve ryt hing e l se r ema in ed equal, th e qu antjty of 

pol yes te r r equ ir e d for bl e nd s might be r educed roughly jn 

p r oport ion to its in crease in str e ng th h as been v e rifi d 

a cc ordi ng to Heitm ill e r (21). Through th e coop e ra t ion of 

a c ot ton mill with Beaunit ~!ill s it was d em onsLra e d LllaL 

35 per c e nt of a new produc t kn own as Vycron " Tough Lu f f" 

co mpe ted su ccess fully with oth er p o ly esters aL the 6 pe r 

c ent blend l eve l. In discussin g the merits of Vycron 

" Tough St uff," Reid (43) describes the fiber as h<lvin g 

hi gher ten a c ity and l ower e l ongation th an regular po l ye st e rs. 

Beaunit ( 6 0 ) has provid ed th e follo wing infor ma tion : 

Vycron Tough Stuff e l ongates at about the sa me 
r ate as cotton. So th ey back each oth e r up . 
And mak e for an altogeth er durable fabric with 
gr eater abrasion r esi st ance . And l ong e r 1·ea r . 

Cantor Cll) exp l a in ed the r eason for the s tcc e ss of 

Vyc ron in blends with c e llul ose with the follo1 in g s ta te -

me nts: 

The maximum wear lif e of a durab l e pr e ss b l e nd 
should be a c h i eve d w i t h fibers 11•h o s e mod u l i are 
co mpatibl e to the ru pture poi nt of th e we ak e st fi be r . 
If this weakest fib er i s cotton or r ayon th e n th e 



modv lu s of th e stronuer fib e:::· should match "!:.hat of 
th e ce llulosic :Eibe:r treatee,; for durable press . 

As 2 me ans of producin g ~urable pr e ss prop erties 

with out the weaknesses whic h ~re i ~pos e d up on the fabrics 

by th e res ins involved , th:r et- syst ems for producin g a non -

r esin perm anent press hav e b e~ n announced r ece nt l y by 
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Accordin g to this announc e -

ment a new typ e of polyest e r whjch r e li es on the hea t -

sett ing properties of syn t ~ 0t~ cs r e move s t h e nee d for 

r es in . Celanese announced For ~re l T40- in Apri l, 1970. 

A mont h 1 a t e r, Am e r i can Vi s co s c i r: t rod u c J a spun a rn -

con tinuo us fila ~e n t construction co mb in ing r egu l a r p o ly e s te r 

a nd high wet modulus rayon . Then Dow Badischc mad e kn own 

it s combination of p o ly e ster with acry l ic in spun yarns, 

both sing l e s and two -·p l y, with onl y a regular hot - h ead 

pr ess required for curing. 

Another facto~ which has bee n found to contrib u e 

t o th e dura b ility of a dur ab l e pr e ss f abric is t hat of 

con struction . Loon ey (30) has rep or ted increases in the 

abrasion resistance of durabl e-press po l y e st er-co ton b l end 

f abrics throu gh prop er s e l e ction of fabric. c on stru ction . 

High fib e r mobi li ty through soft constru ct i ons such a s twil l 

weaves has been found to mi n imize ab r a sion dam age ; h owe \ e r, 

gains in this dir ect io n must be balanced against l oss of 

coh es ion wh i ch can incre ase pillin g . This defi ci e nc y h a s 



been ove rc ome by an in crease in t h e nu mber of threads pe r 

in ch. An incr ea s e in th e tot a l nu mbe r of fib e rs in a y arn 

sy st em sub ject to abr as i ve dam a ge also h as bee n f ound t o 

in crease du r abi lity . These fin dings rou gh ly para ll e l 

s tudi es of 100 per c e n t cotto n r eported by Kya me ( 26 ) ( 27) 

wh erein thirty-six test tr ous e r cuffs, four fr om eac h of 

n in e ex pe rimenta l f abr i c structures , were sub je ct ed to a 

s eri es of l aunderi ngs r a nging fro m 80 to 11 5 . Kyam e ' s 

f in dings we re as follo ws : 

Wi th in eac h group of f ab ri cs made fro m yarn of th 
same n umber , wear occ urs firs t in th e pl a in wov n 
fabr ic s ; nex t in order are th e s a t ee ns, th e 63 0 
st ee p t will, and th e 4- 0 r e gul a r t wi ll s . Within 
th e li mited r ange studi e d, n o app r eciab l e ffect 
of yarn twi st is ev id e n t . Th e fabrics mad e fro m 
sing l e yarns outp e rform co mpa r ab l e fa brics ma d e 
fro m ply yarns . Si milar l y, fabr ic s ma de fr om th 
coars e r yarns outp e rform th ose made fr om the fin e r 
y ar n s . 

Kyame confir me d th e fact th at f abr ic s mad e fro m 

20 / l yarns pe rformed f ar better with r e fer ence to creas e 

r ecovery than tho se ma d e f rom the 30 / l and those made fr om 

both p li e d yarns , a nd that a n in crease in e ith e r wa r p or 

fillin g thread co un t advers e l y affected f ab ri c perfor ma nc e 

in th e washing mac hin e . 

In a l ater r e port Ky ame (2 ) st ated th a t the 

f i n d i n g s t h u s f a r a 1 l ow o n l y t h e f o l l o 11· i n g g e n e r a l i z a t i o n s 

c oncern i ng th e effect of 1ve ave and yarns up on the dur ab l e 
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pr ess p rop e rti es : twi ll weaves pe rform bett e r th an plains; 



si ngl e yar ns outperfor !l, eqt;iva l eut plied yarns :!.n fab rics 

of th e same kind and weight: and co a :rse yarn s outp e rfor m 

fi ne y a rns in equi ;: a l e nt f at.ric ;:on s truct ion . 

Abbott (l) found tha t wrinkl e rec over y in co tto n 

f abric s ca n b e improv 2d by vpenir. g up a tightly woven con­

s t ruction by th e us e of a twill or sat een weave in pl ace 

2 8 

of a pla in weav e , but t hat th e b e h a v ior af a ma r e op e n 

f ab ric is not aff e cted by c na n g in g t h e fabric con s tru ction . 

Rupp enicker, Ky (l;ne , and L.ittl e ( 42 ) cva Ju at d th e 

ef fects of weave : yarn si ze , and yar n t wist on a ll -cotton 

sui tings which were tT e at e d with Permafr e sh 1 83 f or du rab l 

press . Th ese fabr i c s we r e ma d e in t o pa n ts l egs , cur e d f o r 

eight mi nut es in a circul a ting ove n at 320°F . and th n 

washe d a nd tumble dried 30 mi nut es . Ya rn mob ility within 

th e fabric structur e ap pea r e d tn a cc ou nt f or di ffc r e ~ ces 

in th e l a un d e ring wear of the fa brics t ested . Pl a in weave 

fa br ics exhibited poor l a uDd ry wea r c ompared to more 

fl ex ibl e ba ske ts, rib s, t wil l s, and sat ee n s . Fa b r i c s 1·: o v e n 

fro m co a r se fillin g y a rn s peTf o r me d better t han th ose of 

c omparab l e we ight ~o\ e n fro m fi ner y a r ns . Y a 1· n t ' · i s t h a d 

n o signif ic ant ef f ect on f abric pe rfor ma nc e . 

In or der to d etermine th e actu a l in -us e pe rfor ma nce 

of durab l e press trvu se r fabrics, a nu mbe r of wea r stud i es 

h ave bee n co ndu c t ed . He arn e and Broo me ( 20) 1·ere among 

th e fir s t to conduct such a s tudy . Th ey com pa r e d th e 



29 

perf orman ce of durabl e press fini shes with r egu l ar wash-and-

wear fin ishe s. Eighteen pairs of gir ls' slack s we re con-

s tru ctcd from three durable press fabrics of intimate 

bl end s of polyest e r and cotton and 18 pair s were made fr om 

f a bri cs which we re comparable to the bl e nd s in all a spects 

ex c ept fo r the fact that th e finish was a r eg ul a r wash -and­

wear. These slacks we r e worn by ninth -grad e girls for 25 

eig ht - ho ur wea r periods. Th e y we r e was h d in a h ome wash r 

at 140- 145°F ., tumbl e dried, and s moothed by h a nd . Wa sh­

an d- wea r app ea rance, smoothness of s eams, an d sharpn ess of 

creases we r e evaluat ed by a panel of thr ee tr a in ed t xti l 

te chn o lo g i sts . Stre ng th t ests al s o wer e pe rf ormed . 

The durable pre s s fabrics we r e su per i or in pe r­

fo r ma nc e to th e was h- and - wear f abrics r e l at i v e to wa h-and­

wear ap pea ranc e of th e f a bric, s eam s moot hn ess , and sh arp-

ne ss of creases. Th e wash-and- wear f ab ri cs s eeme d to s how 

more e xce llent stren gt h qualities , esp e cially in th e fillin g 

dir e ct i on with reference to we t and d ry t e n s il e s trength, 

wet and dry t earing str e ngth, and r es ist a nc e to fla t abra -

sion. They also surp assed th e dur ab l e pr e s s both in th e 

warp and filling directions in fl exi ng and abras ion t est s . 

Zey (61) in vest i gate d th e pe rfo rma nce of thr ee 

dur ab l e pr e ss fabrics of polyest e r - c o tton bl e nds with 

r espect to their appear a nc e and physica l ch aracterist i cs 

du r in g 15 per iods of wear and l a und e rin g . Sk irts we r e 
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co nst ruc te d from 50 / 50 poly este r-cotton and 65 / 35 p o ly ester 

co tt on fab rics and we r e worn by nin e t een-age girls for t wo 

wear pe r iods of s e ven hours before each of 15 laund e rin g 

cy cl es. A pa n e l of five judg es eva lu ated th e sh ar pn ess of 

cr eas es , smoothness of fabric, l engthwis e s cams a nd cro s s­

wi se s c am s , imprints of pl eat s from top si de of t he gar mc n L, 

an d th e z ipp e r are a . Th ere was a di ff e r nee signifi ca nt at 

t h e on e per c en t l eve l in th e app ea r a nc e of fabric, cr as 

r et entio n, and smoothn ess of l e ngthwis e s cams for a ll thr 

f abri cs , both in t h e new and t est gar ments ov er th e 1-

periods of wear and l a und er in g . Th e r e was a si gn i f i ant 

di ff eren ce a t th e on e per c e nt l eve l within the thr e typ es 

of fabrics in r e l ation to cr ea s e r e tention a nd s mooth ne s s 

of f abr ic wit h the 65 / 35 p o ly es t e r-c otto n r at in g l ower in 

both categor i e s . 

Hanna (17) conduct ed a s tudy of boys ' du rab l e press 

t rou sers repr esen ting th e r e -cur e and th e d e f erred cur e 

proc esse s. Five fib er cont e n t c a t egor i es in t~o ty pes of 

weaves we re sub je cted to t wo proc edures of l aundering, one 

with tu mble d r yin g and one with l in e dryin g, and to dry 

cleaning . Boys between th e ag e s of 12 and 17 yea r s of age 

wore th e trou sers thr ee da ys each week for a to ta l of nin e 

weeks . The t rous e rs were evalu ate d each we e k by a pan e l of 

th ree who r a ted the m in accord ance wit h the AATCC vis ua l 

s tandar ds with ref ere nc e to appearance of fabric, s eams, 
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z ip pers, and cr eases . Trous e rs of all-c otton and cotton-

nyl on ble nd s that we re tu mh l e dri ed r ated h ig her than tho se 

wh i ch had been lin e dri e d, wit h th e al l-c otton surpassing 

th e cott on- nylon . Th e l a un der-ed trcu sers of 5 0 / 50 polyest er­

c ot to n , 65/ 35 p o lyest er - cotton, and 65/27 / 8 acry l ic- r ayon­

a c et ate ex hibit e d smoother m at~r i als at t h e e nd of the 

s t u d y t h an t h o s e t h a t were d ;_· y c 1 e a r1 e d , 1 • i t h t h e ex c e p t i o n 

o f th e 65 / 35 poly ester-cottor1 whicll rated the s ame . Th~ 

gar ment s that were l aunde Ye d and i:.Fmb l e dYied r · e i ed th 

h igh est scores in al l in stans es with r e f e r e nc e to wrinkl e 

r ecov er y, smoot hn ess , a .;d ov e r a ll outsid e appear a nce . 

Roc h ! 46 ) compar e d ~h e du rab l e press pe rfor ma nc e of 

1 21 p ai rs of boys ' dur ab l e pr ess trou ser s finish e d by me ans 

of the Koratron proces s and r epresentative of bl nds of 

6 5 / 35 and 5 0 / 50 poly este r- cotton and e5/ l cotton-nylon. 

Si xty-four pairs of trou sers we re wo rn by third grade bo s 

10 to ll ye ars of age . The wear pe rio d of eight hours 1 as 

foll owed by laun deri ng and tumb l e drying f or 35 cycles of 

wear and l aundering. Ev a 1u at i o i1S were made of tit worn 

t rousers after each la underin g period i n r e l at io n to wa sh­

and- wear appearance, crease r etention, s ea m s moothness, 

evi denc e of we a r, staining and color ch ange . The non-worn 

tr o u se::s we re wi t hdr aw n at designat e d in terva l s in the 

l a un d er ing per iods fo r phy s i ca l testin g . Through out th e 

3 5 periods of wear and l aund er i11. g th e polyester-cotton 
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t rou sers ma intained the hi ghest l eve l of performa nc e in 

r el ati on to smoot h ne ss of the fabric and s eam s and sh ar p-

ness of the cre ases . Sharpn e ss of cre a s e s was l e ss e ne d 

i r r espec t ive of the fib e r cont e nt by wear and l a und eri ng . 

Turner (5 5 ) t es ted 66 pnirs of me n ' s dur ab l e p ress 

t r ou sers of al l -cotton wi th t h r ee finish es and b l nds of 

c o tton-po lyest e r t h rough 15 pe riods of wea r and l a und ring 

in a home -typ e a u to matic washer and tu mb l e dry er . Eva lu a -

t i on of fabric smoothness, crease pe rfor mance , a nd ge n r a l 

wear fo llo wed each l aund e rin g pe riod . Fa bric of 100 pe r 

c ent cott on with a F i xapret CP - 40 finish f e ll short of 

e xp ecta tion with r eferenc e to dur ab l e pr e ss app ara n c and 

creas e r ete ntio n , but gave r e su l t s ~hi ch were slightly 

su per ior to thos e provid e d by th e Fix apret PCL tr ea me nt . 

Fabri c of 100 pe r c e nt cotton with a Koratron fini sh g ave 

exc e l lent app e aranc e, cr e ase r ete nti on, and sh a r pness of 

creases, but f e ll short in t ests of dura b ility . Fabric of 

65 / 35 and 50 / 50 cotton -po l yester pe rfor me d exc e pti ona lly 

well throughout th e study with r espect to d urabi li t y and 

a pp e arance tests. Overa ll : the performance of th e exp e ri-

me ntal fa b rics in this r esearch study r an ke d as folloi ' S : 

Ra nk F i ber Fini sh - --- - --

l 65 / 35 Cotton-p o l yeste r Con e pr e st I II 

2 5 0 / 50 Cotton-p o ly es ter Kor atron 

3 All Cotton Fix ap r et PCL 

4 All Cotton F i xapr e t CP- 4 

5 All Cotton Koratron 



Si nce early in th e d e velop me nt of durabl e p ress 

f ab ri cs , th e r etent io n of nat u ra l oily and inorganic soil s 

an d f oo d stains has been of concern to many in th e fi e ld 
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of t ext i l e research . Norris ( 34 ) off ered as an exp l a na tion 

o f su ch soi ling th e fact that poly este rs are basically 

h yd r oca rbo ns which c ause th em to b e very hydr ophobic and 

ol eophil ic . The hydroph obic nat u re of poly ester mak es it 

pr on e to a typ e of soiling known a s wet soi l red e po si tion. 

Wh en po ly e ster-containing f ab ric s ar e washed with was h l oad 

c on taini ng so il , particularly oily-typ e soi l s, th e soils 

ar e, over a pe riod of tim e, red eposited over the su r fac of 

th e polyeste r fibers . Th e surfac e of th e po l yester fib r 

is dif f icult to " we t'' making comp l et e re mo val of the soil 

mor e difficu l t . Wham ( 59) exp l ain e d furth er th a t th e 

pr obl em in r emoving oi l y stains or soil exists bec aus e 

th ese hydrophobic fibers, su ch as poly este r and als o c e ll u­

lo sic fibers such as cotton, were made hyd rophobic y 

cros s lin k ing r esi ns whic h strongly attach the mse l ves to 

hyd rophob i c soils . 

Roch (4 6) evalu a ted th e a mount of stain which 

r em a in e d in th e experimenta l trous ers in h e r stu dy . Sh e 

found that both th e all-cotton and th e po l ye st e r trous e r s 

exhibit ed an incr eased a mount of stainin g througho ut th e 35 

pe rio ds of wear and l aundering . The f ailure of th e f abr ics 

to r e l ease st a ins was evidenced, with sign if ic ant diff e r ences 
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in th e re tention of ~tains by the verio us blends us e d in h e r 

s tu dy. 

Turner (55) reported that ne ither th e fib e r c on tent 

of the fab rics nor the dur ~ bl e pr ess finis h h ad any dir ec t 

e ff ect u po n th e exte n t of suilin g and st a in i ng which th e 

tr ou ser s which sh e t ested h ad suffered . Th e degree of 

s oi ling seemed more d e penj e n t u por. th e activities f or which 

th e trouse rs were worn . Sh e fo und th e du rab l e pr ess tr a t -

ment to he a greater inf!~ential f ac t o r in t h is r sp ct 

th an t h e fi ber content . Oily ~~ains were more d ifficu l t 

t o remove fro m all f abr i c ~at Rg ori es as t h e wear- l au nd ·ri ng 

periods incre ased . 



P L A N 0 F P R 0 C E D U R E 

DE SCRIPTION Of TROUSERS 

Th is study i nvolv e d an eva l uation of 200 pairs of 

men' s d urab l e pr e ss kh ak i trous ers constructed fro m five 

di ff ere nt fabric typ es r e presentative of 100 pe r c e nt cotton 

an d int imate bl e nd s of 65 / 35 and 5 0 / 50 cotton-p o ly este r, 

r esp ect ive l y . The expe rim e ntal trou sers ~e r e c l assified 

with reference to th e ir fib er content a nd fabric finish as 

Typ es A (1 00); 8 (200); C (300 ) ; D; an d E, with 40 pairs of 

tr ou sers und er each resp e ctive type. 

Trou ser Typ es A, B, and C were ali ke with r spec 

t o fib e r c ont e nt (1 00 per cent cotton) an weave ; but th y 

we r e different in r e l at ion to th eir durabl e pr ess finish es . 

Th e 65 / 35 blend c ontained Vycron " Tough Stuff" p o ly este r, 

wher eas Dacron 59 poly e st e r was us e d in th e 50 ' -o bl e nd . 

See Su mm ary A for oth e r inf ormat i on concerning f abr ic ch ar-

a cteristics . The sty l e of the experi me ntal trousers was 

of th e executive cut, with straight l egs, cuffs, and be l t 

l oops . 

3 5 
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SUM MA RY A 

FABR IC CHAR ACTERISTICS 

Fa br ic [ Fiber Jour~~~~~FI!'.--;:~un t~~~~eigh~-;n 
Cat eg~Content Treatmen t W F ~. l oz. / Sq . Yd . 
-====-- ========]---================- -=== -=============-

100% Wet fixation I 98 .0 3 / 2 J 7 . 6 

Cot~::-- -~me~~mi::_)_-t----- twi~~--------
100% Modified 1 96.0 3 / 2 1 7. 6 

Cot~- pad-dry-cure ~wi~~j _ ___ ____ _ 

--~:~~:---l9~~ 55. 6J 3 ( 2 1 7. 4 
twlll ' 

Con e prest t--. 4~5 0. : ~~~~--~ 
III twill 

Polyest e r 
--~-------- ------4---------·~ 

_ _ :__ ~ C~~(~~~er j ___ L_o_c_k_-_P_r e st ~~ -~-l_3_. _2~4_9_._o~t-~-{-~-l~-~: ___ j 

D e. 2 65 / 35 
Cotton-
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The 200 pairs of tr0us ~rs were di vid e d into thr e e 

g en eral g roups in preparation for th e study . A tot a l of 

1 50 p ai rs ( 1 5 of each of the fiv e typ es ) was as s ign e d to t wo 

r especti ve groups of men for we nr before l au nder in g, wh erens 

th e rema i ning 50 pairs we re ~c:~tnd e r e d without pr ev iou s wear . 

SEL ECTION OP' IVE.d. REf\S .1\N ll ----- --- - - - ----- ---

AR RANGE :\IE NTS ~·oR \Vf. I'. R 

Group I wear e rs con s ist ed of 1 5 v o lunt ee r s fr om 

Te x as Woma n ' s University P. e s ea rch Institu te and from oth r 

coll ege s on the ca m pu~, who wer e e ngag e d in various ac j v-

iti es, such as l aburCJtory work, whi c h r es ult e d in li gh t 

soil ing and abra s ion of their app a r e l. Gr oup I I ~ as c om-

p osed of 1 5 volt: n~e ers fro m th e ma int e n a nce pe r so nn e l of 

Texas Woman ' s Univer s ity whos e activiti es sub je ct e d t hei r 

clothing to hard we ar and tea vy s o iling . Th e s e men were 

eng ag e d in such activiti e s as g a r bage re mova l , y ard work, 

c arp e n tr y, and also in e l e ctri ca l an d me ch a n i ca l s er \i c s _ 

Nei th e r ag e nor s i z e was c o n s id ~ r e d in th e ma ke up of th e 

t wo groups . 

A s et of five pa i rs of trou se rs, on e fro m each 

fabric ca teg or y sho wn in Su mm a ry A, was is sued to e a ch 

wear-panel mem b e r and fi tted for ne ce ssa r y alt erat ion s . 

Although th e trous e r s were pu rchas e d according to th e me a-

surcm e nts of th e wearer s, 75 pa irs r e quir e d so me a l t e r a tion s 
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wh i ch ra nge d from an adjustm e n t of waist size to a sh ort e n-

in g of the l e g l e ngth. 

Th e 1 5 pan e l members of eac h r espective wear group 

wer e ar ra nged in alphabetical o r d er and is s ue d a nu mbe r 

wh i ch ra nged from on e to 15 . Th e group nu mb e r, th e fa br ic 

c od e l e tter , and th e nu mber of th e wea r e r we r e mark e d 

per mane nt ly in th e waistband of each pair of th e exp c ri-

men tal trousers . Non -w orn trou sers were mark e d on l y 1 ith 

a f abr ic co de l ette r and a tr o users nu mber . 

Th e wea rers we r e in str ucted to wea r eac h pa ir of 

t rou se rs f or a minimum of ei ght hou rs on t h e j ob and to 

re turn th em to th e r esearc h l aboratory to be l aund e r e d 

so on thereafte r. Th e trous e rs were sub jec ted to a to ta l 

o f 3 0 p e r i o d s o f we a r a n d 1 a u n d e r i n g o r w i t h d r a 1•1 n w h e n c o n -

si der e d un fit fo r continu ed wea r. 

Ten pa irs of trous ers fro m e ac h f abric cat egor y 

were subjected to thirty l au nd e ring pe riods without be in g 

worn for th e purp ose of making a co mpar iso~ of th e a 1ount 

of f ab ric da mage wh icli r esulted fro m wear and l aund e rin g 

to tha t caus ed by l a und e ri ng on ly. 

EV ALUAT IO N OF SOIL 

Aft e r each eight-hour wea r pe riod the trous e rs we re 

r et urn e d to th e r esenrch l abo1atory for l aundering a nd 



39 

in s pect ion . As the worn trous e rs wer e r e c e i ve d th ey we re 

su bje cte d to a visual insp e ction to d eterm in e th e amo un t of 

so il ing whi c h they had in c urr e d during we a r . Thi s was d one 

un der a f luor e sc e n t li ght pl ace d 1 8 inch es above th e 

tr ou ser s . During e ach e va lu a ti on pe riod t he eva lu aLor 

not ed t he amoun t of soiling an d r ate d eac h pai r of t rou se rs 

a cc ordi ng to th e foll ow ing s ca l e ad apted fr om s cales us e d 

by Ro c h ( 46 ) and Turn er (5 5 ): 

5 Clean ov e r a ll; no visibl e s pots or s ta i ns . 

4 Light s oil; s ma ll o il s ta i ns ; pe nc il and in k 
marks o r oth er di sco l orat i on . 

3 Me diu m s oi l; medi um-sized or ma ny oi l , foo d 
or e ar t h st a in s ; sh oe p o li sh ; s ma ll pe r manc n 
stains. 

2 Dirty ov e r a ll; l oc a li z e d ground-in soi l ; 
large oil s ta in s ; splatt ere d pa int; pe r­
si ste n t dis co l orat i on s . 

1 He avy soil; dir t y oil st a in s ; l ar ge or many 
pain t st a ins; o ther perma nent, u n sight l y 
dis co lo ra ti ons . 

Cle a r oily sta in s whi c h we re dete ct ab l e only und e r 

th e li g h t were ma r ked wi t h a ci rc l e o f ba sting stit ches . 

Th e s e sti t ch es r ema i ne d in th e t r ous e rs thr oug h out th e 

l a und e r in g a nd su bs e q ue n t e va l uat i ons and were r emoved 

befor e th e t rou se rs we r e issu ed aga i n t o t he wearer . 

soil e v a luati on wa s ma d e a f ter l aun d e r ing by t he sa me 

pr oc e du r e as th a t whi ch was u s e d befor e l au ndering . 
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LAUNDERING PROCED URE 

In prepara tion for l a undering, the trouser pock ets 

were em ptied and th e zippers were closed . Sp ots of soil 

were tre ated with a paste of one part d etergent and one 

part wa ter and thereaft e r f lu shed und er running wa te r . 

Oil y st ains and g rease were tr eated first with Picrin, a 

drycl ea ning spotting so l vent, and th e n with the dct erg n t 

past e. This so l vent and paste wer e f lu shed out as th 

sp ot s we re ru bbed by hand und er ru 11ning water . In t h 

ca s e of stubbor n spots, a s econd tr atment was necessar y . 

Th e tro u sers which were heavi ly soiled with excessive 

amoun ts of black gr ease were spotted and h and rubb e d fro m 

cuff to waistband . After th e soi l e d sp ots were pr et r ated 

th e trousers were fold ed into a pan of wa r m water until a 

wash er l oad had bee n pr epared for l aund e ring. 

Th e trou sers we re l aundered in six-pound lo ads in 

an I mperia l ~lark XII Whir l pool washer equi pped with a 

Ken more 6 00 agitator . The regu l ar cotton cycle 1 ith a hig h 

wat e r l eve l, a 1 4 0°F . washing temperatur e , a war m rins e 

and 13 5 grams of a standard deterg ent without br igh cner 

or enzy me were us e d . Th e water was ext r acted 1·ith a hi gh 

spin cyc l e . 

The t rousers were tu mb l e dried in a "hirlpool d r ye r 

in six - pou nd l oads for 20 minutes at a hi g h temperat ure with 
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n o coo l down period . At th e e nd of the drying per iod, th ey 

wer e rem oved i mmediate l y from t h e dry e r , folded on the 

c r eases , s moo thed by h and, and stretc h e d a l ong pl ac ke ts 

a nd sea mlines to insure maximum smoothness . A mark which 

i ndi ca t e d the numb er of l a und er in gs was made in side th e 

wai stba nd of the trousers near th e id e ntif yi n g cod e aft e r 

eac h l a undering per i od . Th e trou sers were hun g by th e 

c uf fs wit h two cl othespins to a wir e h a ng er and pe r mi t d 

t o h a ng for a mi n imum of 30 mi nu tes b e fore t h ey wer e 

p ro cesse d furt h e r . 

APP EARANCE EVALUA TIO N 

Aft e r each l a und e ring, bot h the worn and th e non-

wo rn trousers we re eva l uated with r e fer e nce to their fa ric 

an d s e am sm oot hn ess and th ei r pr e ss e d-in crease r etention 

by a thre e - member pane l of t ext il e techn o l ogists . Ind e-

pe ndent r ati ngs wer e made by each pane li st in accor dance 

wit h the stand ard proc e d ure for each typ e of ev a lu at ion. 

Tes t Met hod AATCC 1 24 -1 9 6 7 (4 - a) was th e mean s 

e mp l oyed for d ete rmining the smoothn ess of th e garment 

aft er l a und ering . Whi l e the trousers we re h anging over a 

r od attached to th e v i ew ing board of th e over h e ad l ig ht in g 

d ev ic e wit h the creas e of th e right l e g fro m th e cro tch . to 

th e cuff in full vi ew of the observer, and with th e Three 

Dimens io na l Durab l e Pre ss Replic as pl aced to the ri ght of 
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th e garme nt, a rati ~g from 1.0 t ~ 5 . 0 was given ind epende ntly 

by th e three pan f; l members to eaclt pai r of trousers . This 

v ar i ed from the st andard pr oc:t:cu r e in thl.lt st a nd ards wer e 

n ot h un g on both sid e s of th e g arment durin g e v a lu ation 

b ec au se of the amount of ~ pa~e requir e ~ by t h e l eft l eg of 

th e garme nt . 

The amount of puck eri ng 8 l ong th e seam li nes Wl.lS 

as sess e d by menns o f Test Met hort AATCC 8 B- 19 6 4 (4b) . In 

pr epara tion for th ese cva l uat:ons each pair of trou sers wa 

hun g on th e vi ew ing board of t h e ov erhead li gh1 ing d e vice 

with the ou tside sca m of th e rig ht l eg exposed fr om th 

cr otch to the cuff . Tn this position th e s cCJ ms we re c om-

p a r e d t·: i t h t !J e s t a !1 d a r d s p r o v i d e d b y t h e Am e r i c a n ssocia-

t ion of Textile Chemists and Coiorists for that purpose . 

The sta ndards were hung to th E ri ght of th e garment 3 nd the 

portion of the tr ouser s ea~ opp0site th e standards was 

ev a lu ate d. A ratin g cf from 1.0 to 5 .0 was assign e d indc-

pe ndent l y by each of th e pan e l members to each pair of 

tro users . 

T e s t ~~ e t h o d A A T C C 13 8 C ·- l 9 6 4 ( 4 c ) w a s u s e d f o r s c o 1· i 11 g 

the sh a rpness of the t rouser creases . For t hese eva lu ations 

th e trousers were hun g ov e r the rod with the cr ease of the 

right l eg from th e crotch to th e cuff in full vie\ of the 

obs e rver . Two wi re-c l amp c l othespins we re fastened to th e 

r ig~t cuff on eac ~1 s id e of th e cre ase as a me 2 ns of d ef inin g 



43 

t h e cre ase and in s ur i ng that i t was h a ng in g str a ight . Th e 

AATC C Crea se s t andards we r e pl ace d to th e right of th e gar-

men t. Th e wi dth of th e shado w c as t by the crease from th e 

c r otch area of the trous ers to j ust be l ow the kn ee was 

c omp ar e d to th e pho tog r aphic st a ndard and a r ati ng fro m 

1 .0 to 5 .0 was assigned in dep e nd e n t l y by th e thr ee pan e l 

me mb e r s to each garment . 

EVAL UATION OF APPf.ARA t\ CE ON Ti lE WE AR ER 

Durin g every fi ft h wear per i od a n eva luati on of th 

a pp ea ra nce of each pair of t rous e r s on th e we ar e r was ma d e 

in d e pe nd e n t l y by a pa ne l of thr ee mem be rs . For th e s e 

ev a lu at ions t h e wearer s tood un d e r a fluor e scent l igh t 

s ix f ee t fr om th e eva l uation pa ne l. Th e a mo unt of wrin · li ng 

th e sharpn ess of cr2as e s , th e s moothn e ss of s e a ms, and th e 

g e ne ra l appearance of th e trous e r f a brics we r e eva l ua t e d 

as th e wearer turn e d until th e fu ll garm e nt h ad bee n 

e xposed t o th e v i ew of the pan e l. Photograp hic st a nd a rds 

a s s h own in Figures 1 - 5 we re us e d as th e criteri a for 

r at in g s moot hn ess ; and t he r at in g s ca l es given in Fi g ur e 6 

were u sed in evaluating the s e a ms, c rea s e s, and ge ne r a l 

app e ara nc e of the trous e rs . The pane l mem b e r s ma d e th e ir 

e v a lu ations i nd epe nd e nt l y, and rec orded th e ir r a tin gs on 

th e score card sho wn in Figure 6 , which was devis e d b th e 

a u tho r and h e r dir e ctor . 
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Immediately after th e pan e l compl eted its evalua­

ti on of th e trousers during th e fifth wear cycle, the 

we arer was question ed subjectively concerning th e appear­

an ce of tl1e trousers. The nature of the answers which 

r es ulte d fr om such questioning was not such as could be 

r a nked in any ord e rly mann e r; ther e fore, beg inning with th e 

t en th we ar cycle th e wearer was asked to r ecord his opinion 

of th e trousers with referenc e to fabric smoothness, sea m 

s mo ot h ness, crease sharpness, and comfort on a score card 

id entic al to th e one shown in Figure 7. 
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_____ Pan e ~ i s t ----No . of Laundering s 

_ ___ Trous ers Catego ry 

I . S~.lOO THNES ~ OF f,AR ~lEN T 

5 Smooth app ~ arance, no wr inkle s 

4 Few wrinkles 

3 Moderat e wrin~les 

2 Many wrin k l es 

l Unsightly wri11l: l es 

~--

1 

I I I. S E .J. \I F IJ C K E r. 

5 No s eam fJUCk e r 

t1 Few sea n1 puck e rs 

3 ModeratE:: sec.m puck e r s 

2 Many seam Ol,ckers 

l Unsightly s eam pu c k e 1· s 

I I II . 

5 Sh a rp cre as e s 

4 Moderately sh a rp cr eases 

I 3 Moderate cr ease s 

I 2 Poor cre ases 

I No 
I 

l creas es 
L _ __ 

FIG URE 6 



51 

No. of Lau nde rings ______________ _ Trous er Cat egory _______ _ _ 

I. S~l OOTHNE SS OF GAR ~l ENT 

5 Smooth appearanc e , no wrinkl es 

4 Few wrinkl e s 

3 Moderate wrinkl e s 

2 Many wrinkles 

1 Unsightly wrinkl es 

II. SEA ~1 PUCKER 

5 No s eam puck e r 

4 Few s eam puck e rs 

3 Mod e rate s eam puck e rs 

2 Many sea m puckers 

1 Unsight l y s eam puck ers 

III. CREASES 

5 Sharp 

4 Good cre ases 

3 Moderat e creases 

2 Poor crease s 

L _ 1 No cr ea s es 

FIG URE ]__ 

SCOR E CA RD FO R APPEARA BY 1\ E.\ RF. H 



The fa bric weight ~RS d e t ermin e d according to ASTM 

Des i gnat io n: D-1910-64 (5) . Thi.·ee s pecim e ns 6 . 0 by 6 . 0 

in ch es we re cut from eac h experime ntal fabric . Th y we r e 

pl ac ed under standard condit i0 rs ov ernight and we igh d on 

th e Met t ler Balance. The weight in oun ces pe r square yard 

wa s c a l cu l ate d for each of th e fiv e exp er i m ntal ah ri cs 

ac c ord _ing to th e following 

Weig h t in Ounc es Pe r 
Sq u are Yard of Fabr~ c 

forma!a : 

= ~Ve i g h t i n Gr am x 4 - . ·r_ 
Len gth x Width in I nc h e s 
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Th e yarn count of each fa bri c wac; d e L ' r mi n d ace rrl-

ing to ASTM Designat5on : [J-191 0-64 ( 5) . Th e utcr Yarn 

Co u n t e r w a s us ed and t h t: n u n1 b c r of y a r n s i n on in ch sq ua res 

fr om five areas of th e fabric were c cunted . 

A rando mi ze d block d e si g n was us ed as t he design for 

th e study and the data we r e co mputed by means of an a a lys is 

of varianc e . Significant d i f fer e 11 c ~ s bet \\'e c n tro use r ty pe s 

were deter min e d at the 9 5 per c e n t co nf i dence l e ve l by means 

of the Duncan's Multiple Range Tes t. 
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F I N 0 I N G S 

The da ta concer nin g t~ e a ppearance of 200 pGirs of 

me n· s wor n and non- wor n du rab l e p ress khaki trou sers r pr -

s en ta tive of fiv e f i b e r-fa~ri c - ~ inish cat~gor i s in iti a l l y 

an d du r ing 30 cycl e s of l aund Prin g are f ound in Tabl s I 

thr ough XXV in th e App e nd i x uf tilis n~a nuscrip t . Ta b les I 

t h r o u 0 h V I l p !' e s e n t f i n 1i i n g s c o n c e r n i n g t h e s m o o L h n s s o f 

th e fabrics of t he experim e nt a l tr o11Sers as eva l uate by 

st andard proced ures reco mm2 nd e d by the A1t er lcan ss ociGtion 

of Texti l e Ch em ists and Colo1·is ts a nd as e va l uaterl during 

wear both by a p a ne l of thr ee t ex til e members and by th e 

wearers t hemse l v e s. Va lues wr;jch r esu l ted fro m th e asse ss-

me nt of th e creases by t~1 e pro cedt\res me nti oned abo are 

r ecord ed in Ta ble s VIII t hrou ~ h XIV; wh ereas Tables X\ 

XXl t ab ulat e th e s eRm smoothn ess eva lu ations a j ud ge rl in 

th e s ame ma nn er . The apparent soil r atin gs, bo h be for e 

and a ft e r l a un der in g , a:::-e enter ed in Tabl es X II thr ough ' X\ . 

Var i ables such as fabri c ca tegory , wear grouping, 

an d nu mbe r of la underings were analyz ed s tatistica l ly by 

mea n s of the ana ly s i s of ,· ar i anc e (AOV) follo wed by Dut.c an ' s 

Mu ltipl e Ra n ge Test with r efe r en ce to cu mulativ e da ta fro m 
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one throug h 10; ll through 30; and one through 30 l au nderi ng 

pe riod s, r espe ctively. Significant dif ferences are r eport e d 

on the 95 p e r cent confidence level. In the following dis-

c ussions , rank ord e r arrangements of the ab ove - me ntion e d 

variables are p rese nted as a means of summar izi ng the fi ndings 

o f the study. Thes e r a nks are based upon the nu mber of times 

ea ch variab le d emo nstr ate d a superior l evel of p rfor ma nce 

wh en statistica l comparisons of t he data wer mad e . In each 

in sta nce compariso ns were det ermined direct l y from th m an 

values wit h regard to the consistency refl ected by th e s tand rd 

deviatio ns. Each s tateme~t with referenc e to sup e riori ty of 

performa nce represents a significant di ff r nee wh n statisti­

cal comparisons were made . 

EVALUATIO~ QI FABRIC 

Th e smoothness of the exp erimenta l fa bric was r ated 

after each of the 30 wear and l aund e ring cycles by a thr e ­

member pa~el, with th e American Association of Te x il e 

Chemists a nd Colorists' Thr ee Dimension a l Dur ab l e Pre s 

Replic a s us e d as standard~ for thes e r ati ngs . t i:! erva l s 

of fiv e wear periods an ap praisa l of t he f.i e r e s pe cti ·e 

typ es of experimental trou ser s was mad e by a pan e l and b y 

th e men th emselves , by me ans of t he s tandards sho wn in 

Figures l through 5 and the scor e cards s h -Jwn in Figures 6 

and 7 whi ch were d evised for this purpo se . Th e resul ts of 

th ese ev aluation s arc given in Tab l es I throtgh I I in the 

App e ndix . Each rating on t he ta b l es e , cept thos e 
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r ep r ese nta tive of the trousers as evaluated by th e men is 

an av era ge of the scorP.s of thre e pe~n c l ists for ea h pair 

of trouser s in a particu l ar cateaory a nd represents 1 50 

sco res for the non-worn and 2)5 scor es for th e White Collar 

gr o up a nd for the first 10 evRl~ations for the Bl ue Coll a r 

g ro up. The nu mber of scor es Ye pres en ted by each val u on 

th e tab les for the BJne Col l ar group fro m ll to 30 w~a r­

l au ndcr ing periods ranges fro m 1. 5 to 2 2 , d ending up on II 

numb e r of trousers that h ac! b c: 2 n w i t h d r 3 w n fro 1n th e s L. u d y 

du e to excessive wear . Refe ::: ::.o Su m!T'ary !3 for the nu mb r 

o f trousers that remai~ e d in servic e at each in t rval o f 

ev a l uat ion . The scor e c ard for eva lu ation of smoo hn s s b · 

th e men was devised at th e end of the fifth ~ear- l a 1nd r ring 

cy cle; therefore, o nl y on e r~t i ng pe r pa i r of trous e rs was 

mad e for the f i;:st 10 wear -l a 1 1~ci cri ng periods . 

A treat ment of th e cu m~lative smoo t hn ss dat fro m 

on e through 30 we ar-laund eci ng periods was us e d in the 

d e v e lop me nt of the rank ord e r arrar.g ement s of thP. trous e r 

t y p c s b a s e d o n t h e n ti m b e r o f t i rn e s e a c h ct e 1 o n s t r a t d s u p e r i o r 

s moo th ness v2 lu es when statis tica l co mparison. were 

Th ese compariso:1s \'Je r e determined .:~s describ ed in tl e 

In troduction to this s ection of the manu script. 

a cl e . 



S~lOO THNE~~ OF FABRICS AS EVA LUATED 

BY MEAN S OF AATCC STANDARDS 

]lue Coll ar Gr o u p . During the fir st 10 wear -

5 6 

l au nde ring pe riods th e a ll-co tton Ko rat ron-fini s hed trousers 

( Ty pe C) whic h were worn by th e Blue Coll ar group d i splay d 

a 4.6 mean smoothness r at ing wh i c h was r epresentativ e of a 

p erforma nc e sup er ior to that o f th e oth er four typ s of 

t ro use rs when AATCC Stand a rds were u sed as the e va l uation 

me ans . The two types of cot ton-polyester trous e rs (0 and E) 

r an ke d s eco nd, with mean ra ti ngs of 4.4 and 4 . 3, r espect iv ly. 

Trous er s of Cat e gory A, with a 3 . 7 r atino, and th se in 

Category B, with a v a lu e of 3.3, pr oved to be th e rr.ost 

wrin k l ed of the lo t . 

The performance of trous e rs of the D Cat ego ry 

i mproved during th e l ast 2 0 la und e ring periods to the extent 

th at they shared first r a n k with the C Trousers with r espect 

to f abric smoot hn ess. Cat egory E dr opped into third p l ac e 

but the a ll -cotton Types A and B trous ers ret a in e d th e 

patter n of performance which they h ad displayed during the 

ear l i er part of the s tudy . 

A rank order of the tr ouse r s based on a c o mp arison 

of the cumul a tive d ata fro m on e thr ough 30 we ar -l aund e ring 

periods follo ws : 



Rank 

l 

l 

3 

4 

5 

~ 21.. Trous e rs 

All-cotto n (C) 

65 / 35 Cotton-poly ester (D) 

50 / 50 Cotton-poly ester ( E) 

All-cot ton ( A) 

All-cot ton ( B) 
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Although trous ers of Cat eg ory C r a nked fir st with 

r espec t to th eir smoothn es s t hroughout th e 30 pe ri ods of 

wear a nd l a un d er in g , r e f ere nce to Su mmary B r evea l s th f act 

t h at som e bi as may h a v e e n ter e d in to th e r anking of th Bl ue 

Coll a r group of trou sers . The dat a upon which th e rankin gs 

were deve lo p e d p e rhaps d o n ot pr esent a true pic t u re of t h e 

r e l at iv e s moot hn e ss per forman ce of th e fiv e types of 

t rousers , sinc e fe we r trousers we r e r epresented i n th e data 

fo r th e C Cat egory than in th at for th e r emaining four typ es 

o f trous ers . Only 14 of th e ori g in a l 15 pair s of C Trous ers 

r emained in th e stu dy aft e r 10 wear -l aund e ring per i ods a nd 

th e nu mber d ropped con s i ste ntly f ro m th at per io d unti l on ly 

on e pair of C Trou se rs was in s e rvic e f r om 25 throu gh 30 

wea r-l aun der in g per iods . Data f o r the l ast \ ·ea r-l au ndering 

int e r val r ecorded in Tab l e I we r e b ased on the s core of one 

p a i r of trou s e r s in Cat e gory C and th e s e t ro users ~er e worn 

by on e of th e wearers of th e Blu e Col l ar g r oup who did th e 

l ess heav y type of work . Wi thdr awa l s were begu n in o t her 

c a t egor i es a fter 16 we ar -l aunde ri ng pe rio d s as is i ndic ate d 

in Su mmary B. 
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Wh i t ~ C c l 1 a r G r o till_ . During the first 10 wear -

l au nde ring p e riods the AATSC procedure for evaluation of 

f ab ric smoothnes s revealed the fact that trous ers of th e C, 

D, and E Categorie s w0rn by tn e W~ite Collar grou were 

su per ior to Trouse-rs A and B i::t t:heir s moot hn ess performance 

as in dicate d by me an s moot hn e s& ratings of 4 . 8 , 4 . 8 , and 

4. 7, res pectively. The sm cothness 0f th e A Trous ers was 

eq ui va l e nt to a 3 . 8 rating, and trou sers of C;1t egory B wi Lh 

a 3.3 r a ting again were th e puor est perf o rmers in every 

co mpari son in which th e y were involv ed . 

As was found to be the ca se wi th the tr o u sers worn 

b y t h e B lu e C o 1 1 a :;_· g r o u p , d a t a w h i c h we r e a c c u m u l a t e d d u r i n g 

th e la t ter part of the study (fr om ll to 30 l aundering periods ) 

re vea l ed a significant i mprovemen ·~ in 

all cate gories . The blends (Trous ers 

s moo t hn ess r atings f or 

C an d D), wi t h a 4 . 9 

rating, continu e d ~o dem o nstra ~e their sup e rior s moot hness 

p r o p e r t i e s i n r e I a ~ i on t o t h e r e m a i n d e r o f t h e t r o t: s e r t y p e s . 

During this per iod th e E Trousers d ropped to third r ank in 

fabric smoothness, although they con tinued to display s moo ther 

prop e rties tha n did Trousers A and B. 

The fol l owing r ank ord er , id ent ica l with that estab­

l ish ed fo r trous e rs worn by the Blu e Coll a r group, evo l ved 

from th e statistical analysis of th e co mpa rativ e s moothness 

perfor mance of the white collar trou se r s as measured by tJ 1e 

AATCC Standards for such evaluation s : 
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Rank ~ .Qf Trou se r s 

1 All-cot ton (c) 

1 65 / 35 Cotton-polyest er (D) 

3 50 / 50 Cotton-polyester ( E ) 

4 All-cotton (A) 

5 All-cotton (B) 

Non-worn Gro i:!_Q . Int ercomparisons o f th d uLa repre-

s en tat ive of th e smoo t hn ess per f ormance of the fiv e typ es of 

Non-wo1· n trous e rs r evea l ed th e f a ct th at th e all-c otto n 

Koratron-tr eate d f abri cs (Typ e C), with a meu n s moot hn ess 

r uting of 4 . 9 exhibited a mor e acceptab l e appearunc o th u n 

d id t h e re maind er of th e trous e r typ es durin g th e first 1 0 

l aunder in g periods . Th e po orest perf or ma nce vas accr edi 

to the all-cotton Trousers B, th e sm oot hn ess of which was 

e quiva lent to a ratin g of 3 . 5, and in termediat e positions 

we r e clai med by the t wo bl e nd s ( Trous e rs D and E) . 

d 

From ll to 30 pe rio ds of l a un dering, th e a ll -co t on 

Koratron-treated f abr ic an d th e 65 / 35 co tton - polyester b l e nd 

exhibited exce ll ent pro pertie s which wer e r e pres e n ted by 

mean s moo t h ne ss r a tin g s of 4 . 9 . He nc e they surpass ed the 

re ma inin g types of fabrics . Ag a in Trous ers B, with a l ow 

rating of 3 . 8, prov e d to be more pron e to ~rin k li ng . 

When overall comparisons ' ere made of the fin a l data, 

th e Non -wo rn trous e r typ es r a n ke d as follo ~s with r espect 



t o the ir s moothness prop e rties as evaluated by AATCC 

S t an dar ds : 

Ran k Typ es of Trous e rs 

1 Al l - cotton (c) 

2 65 / 35 Cotton-polyes te r (D) 

2 50 / 50 Cotton-p o ly ester (E ) 

4 Al l-cotton (A) 

5 All- cotton (B) 

Co mparis on .Q_f t he Thr e e Tr o us e r Group s . Th e d ata 

f or the Blu e Co l lar, th e Wh ite Colla r, and th e Non- wo rn 

t rouser gro up s were studi ed f or th e pur pos e o f rna · ing a 

c ompari son of th e ir perfor ma nce wi th r efe r e nc e to s mooth -
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ness . Although wear b e for e l a und e rin g aff ected t he smoo t h-

ness of th e a ll- cotton Trous e rs A and B duri ng th e ear l y 

pa rt of th e study (on e through 10 l aunderi ngs) th e typ e of 

we ar did not prov e to b e a fac tor . With r espect to t r ous e r 

typ es th e No n-worn Trou sers d emonstrated th e s moo t h e st 

app earan ce, with n o signific a nt d ifferenc e s betw ee n the 

perfor man ce of the Blue and White Coll a r groups . Th is was 

not th e case with t wo of the r emaining types of trous e rs 

(C and E) , since i n thes e cat egor i es the s moothn e ss of th e 

t rous ers g ene ra ll y wa s r e l ated to the s eve ri ty o f wea r to 

wh ich th e trous er s h a d bee n sub je c te d . In all co mparisons , 

th e White Col l ar trous e r s pr oved to be s moothe r than those 

worn by th e Blu e Coll ar group, wit h n o diff erence be t1·e e n 



the performance of the Non-worn Trousers and those worn by 

Whit e Collar men. 

Trousers 0 failed to conform to the perf or mance of 

Tro users C and E in one respect o11ly. Th e appearance of 

t he White Collar trousers was more acceptable than that of 

t he No n- wo rn group. 
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During the last 20 laund e ring perio ds a more definite 

pat tern of performance prevailed for the five trouser typ e s . 

I n every instance the s moothness of the White Collar and 

th e Non-worn Trous e rs was sup e rior to that of the Blue 

Collar trousers, however, in t wo categories (Trous e rs A and 

B) the Non-worn Trousers were s moo th er than those worn by 

the White Collar group. 

Results of comparisons wh ic h were made of the s mooth ­

ness of the five typ e s of trousers as evaluated by the AATCC 

standard procedures in relation to the t ype of we2r exerted 

on them are shown in Figure 8. An ov e rall r a nk i ng of 

the wear groups, irrespective of trouser types, was d et e r-

m i n e d o n t h e b a s i s o f t h e n u m b e 1· o f t i m e s a p a r t i c L! 1 a r g r o u p 

excelled in fabric s moot hness in the 10 co moarisons to whic h 

they were sub jec ted. These co mpar is ons r e ve a l ed the fact 

that the appearance of the Non-worn trous ers proved to be 

the most desirable as was reflected by eight of the 10 

comparisons. White Collar trousers ran ke d second with five 



s up e r ior r a nkings , and the Blu e Collar trou se rs were out­

r anke d in every instanc e . 

Rank 

l 

2 

3 

Wear Grou p 

Non- worn 

Whi te Coll ar 

Blu e Coll a r 
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Sm1MA RY B 

NUMBER OF PAIRS OF TROUSE RS OF THE BLUE COLLAR GROUP --- -- -- -- -- ---
WH I CH REMAINED IN SERVICE AT DESIGNATED - -

PERIODS OF WEAR AND LAUNDERING ---------

Wear -L aundering Perio d s 
Trouser Typ es 

1-1 o 1 11 1 12 113 j 14 j1s \ 16 j n \ 1s \ 19 \ ;w j 21 j 2 2 \ 2 3 \2 4 \ 2s j 26 !27 \2s l 2 9 \3o 

I ' I ' T 
I I I I i I i i I I 

. 15 15 15 15 15 \15 , 15 115 115 \ u1 114 \ 14 ; 14 1 14 !14 \ l 4 13 \1 3 12 ! 12 112 
I ! I I I I I I I I I I I I 

A (100) 
100% Cotton 

B ( 200) I 'I i I I :1 i i I I i I ; i I I 

i 1oo % Cotton I 15 15 115 1 5 l5 i15 j15 1 1'1 j 1:1114 l l 4 111 4 114 14 !14 j l3 i10 j10 10 l 1o 
I I I ! : ! I I I : ! I ! I 
I I I I I : 'I I I I I ' I I I I I 

c ( 300) I I ! ! i I I : l 
1oo% Cotton 15 1 1 ~ 1 13 1 13 13 113 112 ll l ll l 10 i l0 j 8 ! 6 j 5 1 2 l l l l l l 1 1 i l l 1 

I I I I I I I ! I ' I I I I I 

D 65/35 
Cotton - Poly e ster 

- ~ · - I 1--r---r l 1 I · 1 1 I 1 : : ! 

15 . l5 1 15 1 15 1 15 1 15 l 15 ~ 15 1 15 1 15 1 1 5 \ 15 \ l 5 '1 15 15 i15 1 4 !14 1 4 1 1~ 1 1 4 
! I : I I I I I i I I I 

1.:: 50/5 0 
Co t ton -Po 1 yes t e r 15 115 115 1 1+~ 115

1

1++5 15 1 +~1+5 115 115 \ 4 
1 1~ 1 14 1 1 ~ 1141 

0' 
c..v 
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SMOOTHNE SS OF FABRICS A S EV A L UATE D 

ON TH E ~lE N BY A THR EE - ~! DJ BER PANEL 
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Blu e Coll £.!:. Gr ou p . Th e trous e rs wh ic h we r e c o n­

s t ru cte d of cotton- po ly e s ter bl e nd s (Typ e s 0 a nd E) , wi th 

mean s moo thn es s ratin gs of 3.9 and 4 . 0, r es pec tiv e l y, h e l d 

f irst p os ition with r e f e r e nc e to f abr ic smoo t h ness durin g 

t h e f ir s t 10 we ar-l a u nd e rin g in terva l s as r e vea l e d by 

r ati ngs on th e me n du r in g e ac h fift h we a r pe r i od b y a t hree -

membe r p a ne l. The co mpar ab l e s moot h ne s s of t h e a ll -cott on 

t r ousers of Typ es A and C surp ass e d th a t of Typ e B wh ic h 

ev i d e n c ed a mor e wrin k l e d ap pe a ra n c e th a n th a t o f any o Lh e r 

t yp e of trou se r s , with a l ow mea n s moo t h ness r a tin g of 3 .1. 

Trous e rs of Cate gor y E r e ma i ne d f irs t in r a nk 

du r in g th e las t 20 wea r-l au nd e r i ng cy c l es . Th e s mooth nes s 

r a tings of Cat e g ory D, ho we ve r , d ro p pe d to th e exte n t t h a L 

C and 0 we r e co mp ar a bl e a nd sh ar e d s e co nd r an :: . Ca tego r y A 

wa s ou t r a nlced by all trou ser ty pes exc e p t Catego ry B, wh i ch 

a ga in d em ons t rat e d t h e lo we st s mo othn e ss r a tin g s o f th e 

exp erime nt a l trous ers . 

The ov e r a ll r a nk i ng b a s e d o n th e cu mulati ve d ata 

for th e si x e va l un ti on pe r iod s wh e n th e s moo thne ss of th e 

trous e rs on th e me n wa s r a t e d s ho we d th e f o ll ow in g pat t e rn 

which J i ff e r e d f r om t ha t of the two appr a i s a l s g i Ye n 

abo ve : 
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_Rank Type .Q_f Trous ers 

l 65/35 Cotton-poly ester ( 0) 

l 5 0 /5 0 Co tt on - po l yest e r ( E ) 

3 All-cotton (c) 

4 All -cotton (A) 

5 All-co tton ( 13 ) 

An ass e ssm e nL of th e s mooL h ness 

of the White Collar trousers by the pan e l durin g wear 

p roduced resu l ts wh ic h we r e very si mi l ar to t h o se fo u nd 

f or the Blue Collar trous e r s . Th e co tton - pol yeste r b l en d s 

wi th the Con e p rest and Lo ck -Pr e st finish es (T yp es 0 and E ) 

with resp ect iv e mean s moothn es s ratin gs of 4 .1 and 4 .2, 

b oth ran ke d first durin g the on e thro ugh 10 wear -l aundering 

cycl es . The al l- co tto n Koratr on-finish ed trous ers (Type C) 

ap peared to be so mewhat s mooth e r than the al l -cotton 

t rousers which were finish ed by the we t-fix atio n method 

(Typ e A); whereas th e modif i e d pad-dry-c ure finished a ll­

cotton trousers (Typ e B) produ ced th e mo s t ~ri n ~ l ed appear­

ance as indicat e d by th e 3 .1 mean s moothness r ating assigned 

to the m by the panel in th e ear ly part of th e s tudy . 

Al though th e me an s mooth ne ss ra t i ngs for a ll trousers 

d ropped s l ight l y during th e l atter eva lu ation period with 

t he exception ot the ratings for Type B, which he l d the s ame 

l ow va l ue of 3 . 1 , the va lu es we r e not signific ant ly di fferent 

f rom thos e assessed durin g th e first 10 l aunderin g periods, 
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e x ce pt in the case af tro~scr Types A and E. The same rank 

o r de r that was established d~ring the first 10 wear- l aundering 

pe ri ods was ma intained ct~ r ing th e 11 through 30 wear­

l a un de ring cycles and i:lgain ~v!,en the overall d ata were 

c o ns idered . This arrang0rnent is sho wn as follo ws: 

R a Ill. 

1 65 / 35 Cott-on-polyester ( 0 ) 

l 50 / 50 Cotton-poly ester ( E ) 

3 All-r-ottvi1 ( c ) 

4 Al~-cotton (.!\) 

5 All-cot t on ( 8) 

~:np a ris_'Lll .Q.f l3lue and \i!hit e Collar G rouJ~S. !\ 

c omparison of the data for trous er s moo th nes s as obs er ~ed 

by the pan e l when th e garm e nt s we re on the me n r evea l e d th e 

finding that the severity of wear had lit t l e influ ence up on 

th e ratings of · trouser Typ e s A, B, and D durin g the fir s t 

10 wear-laund e ring periods. The trous e rs of Catego ries C 

and E, how ev er; were affe~ted bJ the k ind of wear to wh ich 

th ey were subjected as indic3t ed ~y the fact th at th e l e ss 

str enuously worn trousers ( White Col l ar) rec ei v ed s moothness 

ratings which were superior to thos e of th e more harshly 

worn trousers (Blue Collar) . 

The harshn ess of wear appe a r e d to have more in f l u­

ence on the smoothness rat ings as th e study pr og r esse d . 

Duri ng the l ast 20 wear -l aund e rin g pe ri ods th e White Collar 
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g r oup out pe rform e d th e Blu e Collar group in every in stance . 

Thi s a l so prov e d to b e th e case in th e ove r a ll r ank in g, s in ce 

t h e Whi t e Collar group e x c e ll e d th e Blu e Coll a r group in a ll 

f iv e of th e co mparisons of th e s mooth ap peara nce of t he 

t r ouse rs . 

S~JOOTHNES S Q£ FA BR I CS ~ EV ALU.I\ TE D 

BY THE ~lEN DU EI NG IV E.£\ R 

Blue Collar Group. At t h e fif t h wear peri o d , when 

th e me n th em s e lv e s we r e ask e d for su b j ec t iv e opi n ions con ­

c erni n g th e s mo ot hn ess of th e ir tr ousers , their a n s we rs 

c ould no t b e t ab ulat ed in a n y mea nin gf ul way . 

th e score c a rd sho wn in Figur e 7 was d ev i sed . 

Ther e for e , 

The s moot h-

ness ratin g s on th e scor e c ar d f or t he tenth wea r p e riod 

sh owe d no signific a nt diff e r e n ces i n t h e rat i ngs assign e d 

to the fiv e resp e ctive typ e s of t r ouse r s by t h e men of the 

Blu e Collar g r oup. 

Durin g th e l a s t 20 wea r - l aundering pe riods a drop 

i n th e mean ra tin g of tr ou s e r s of th e A Category f rom 4 . 0 

to 3.4 es tab li s h ed a pa t te r n f ro m which a r ank ord e r f o r 

th e fiv e typ es o f tro u s e rs c ou l d b e asc e r tai ned . Trous e r s 

of t h e C an d D Ca t e g ories , wi t h mean smoothn e ss r a tin g s of 

3.7 and 3 . 8 , r e sp e c t iv e l y , di sp l ay e d sup e r i or s mo othn ess 

in com pa ris on with th at e x hi bit e d by trous e rs of th e A and 

B Categor i es du r in g th e l ast 2 0 wear- l aunder in g peri od s . 
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Ty pe s A a nd B both e x hibit ed c ompa r ab l y l ow sco r es for fabric 

s moot hness a t this poin t in th e in ves t igation . 

Trous e r s of Ca t eg ori es C an d D h e l d th eir pos i tio n 

o f su per i o r it y in a r a n k ing b ase d u pon t he c umul ative d ata 

f o r the ent ir e stud y fo r trou ser smoot hn ess as eva l uated by 

men of t h e Bl ue Coll a r gr oup . Th ere we r e no sig nificant 

d iffe rences r e sul ti ng fr om thi s eva lu atio n for t h e r emai ning 

t ypes o f trous e rs as is ind icated by th e fo ll owin g r a nk ing : 

Ran k ~ _Q_f Tro u s e r s 

l All-co t!o n ( c ) 

1 6 5 / 35 Cotton-po l yeste r ( D ) 

3 All-co tto n ( A ) 

3 All-co tton (B) 

3 50 / 50 Cotton - po l yester (E) 

White Co ll a r Gro up. Th e first evaluation Khich wa s 

ma d e at th e s ame s tage in t he study as that for th e Bl ue 

Coll a r g r oup in vo l ved onl y on e a ss e ssm e n t and r evea l e d 

little diff e r e n ce in th e op in ion o f th e 1e n of th e White 

Colla r gr o up a s t o th e s moot h ne ss of the five typ es of 

e x per i me n t al f a b ri c s. Seven o f th e ir ratin gs in 1 0 co mpa ri-

son s evi dence d no r ea l d if f erences with r ef e renc e to 

wrinklin g . Trou se rs of Ty pe D r anked f i rs t with a me an 

r a ting of 4.1, si nce t hey we r e rated sup er ior to the a l l -

cotto n tro user s in Categor i es A and B. Th e a ll- cott o n 
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Ty pe C trousers with a mean rating of 3 . 9 exhibited greater 

s moot hness than did Type B trous e rs, as s hown by a r ating 

0 f ~~ . 5 . 

During the 1 a s t 2 0 we a 1·- l au r. de r i n g s th e s mooth n e s s 

perf orma nce of Categol"i es C: LJ, a nd E was rated comparab l y 

by me n of th e White Collar gro up, al l of wh om fe ll in firs t 

r ank; whi l e th e all-cot to n Fa br ic~ A and B with a l ow mean 

s moot hn e ss valu e of 3 . 4 did n o~ exce l in any co mpari son . 

Th is ran k continued to pr (;vai l w;1 e n a n over a ll co mpa rison 

o f the cumulative d ata was made as ca n be no ted be l ow: 

1 

l 

l 

4 

4 

I.l_Q_~ ..Q_f Trousers 

All-cot t on (C) 

65 / 35 Cotton-poly es t e r ( D) 

50 / 50 Cotton-poly este r (E) 

All -eot ~o n ( A) 

All-co tton (B) 

Co mpa rison of J3lue _?nd Whi te Co ll ar Grou~ . 1\'h c :1 

th e opi nions of th e Blue Co ll ar group conc e rnin g fa b ri c 

s moot hn ess were co mpa red to the opinion s of the White 

Coll a r me n a t al l th ree periods of an a l ysis, namely afte r 

10, from 11 through 30 , and from l C through 30 wear­

l aund er i ng cycles , no si g nifi ~ant differ ences were observ ed 

betwee n th e me n with respe:::t to the typ e of wear to which 

th ey were s ub j ected. 



CO ~lPA RISON OF_ THE THREE EVAL UATION 

ME THO DS _fOR FABRIC S ~l OOTHNESS 

A statistical analysis of th e cu mu l a tiv e d ata f r om 

one t h rough 30 wear-l a und er ing per iods was made fo r a ll 

t y pe s of trousers with r e f ere nce to fa b r ic s moot hn e ss , for 

t he pur pose of comp a rin ; the r esults obt a in e d from the 

e v al uat ions mad e acco r ding to AATCC St a ndards wit h th o s e 
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mad e co nc er ning appearance durin g wear on t he me n as r end e red 

by t h e p a ne l and with thos e mad e by t he pa rtic ip a n ts th e m­

s elves . 

Th e mean smoothn es s r ati ng of 4 . 2 assign e d to th e 

Wh ite Col l a r group by mea ns of th e A. TCC Standard s wa s 

si gnifi c a ntly high er than th e 3 . 4 r atin g r e ce i v e d by the 

t rousers wh e n eva l uations we r e mad e by t he pa ne l with th e 

gar me nts on th e me n durin g wear and by th e me n th emse l ve s . 

Whi te Collar particip a n t s whos e opinion of fabric s mo o th ­

ness was rated at 3.7, eva lu ated th e appear a nc e of t he 

trou s~rs high er t h an did th e pane l. This diff e r e nce prob-

ably was du e to th e a mo unt of wrinkling which resul t ed f ro m 

wear , s ince the AATCC eva lu ation proc e dur e meas ur e d only 

wrinklin g resu ltin g fro m the l aund e ri ng pro ce dur es . The 

abo ve mentioned v a lu e s a l so indicate that th e r ati ngs durin g 

we ar by the men we r e high e r th an those g i ven by th e pan e l. 

A si mil a r pat t er n to that me ntion e d a b ov e exis t ed 

f o r t h e t r o u s e r s w o r n b y t h e E l u e C o 1 1 a r m c n w h e n t h e t Jrr e e 
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e v alua tion procedures for fabric s moothness were co mpar e d, 

e xc e pt for the fact that an id e ntic a l mean v a l ue of 3 . 7 was 

a s si gne d by both p roce dur e s which we r e us ed for th e r ati ng 

of t he trousers on th e men . 

SH ARPNESS OF PR ES SED-I N CR EASE S 

A tabul ation of th e sh arpness of th e pr essed -in 

c r ease s appears in Tab l e s VIII thr oug h XIV in the Appendix 

o f th is di ssertation . Data which r e su l ted fro m the eva lu a-

t ions of th e e x per i me nt a l trous ers aft er each of t h e 30 wear 

a nd laund e ring cyc l es b y a thr ee-member pane l, with the 

AATCC Stand a rds us e d as a basis fo r th e r at ings ar e 

r ecorde d after eac h fifth l aunderin g i nt e rval in Tab l es 

VIII throu gh X. Ta b l es XI and XII give simi l a r r esu l ts of 

ev a l uations made by th e pane l on the men duri ng wear, whi l e 

th e opinions of the men con cerning the sh arpness of th e i r 

cr ease s appeared in Tabl es XII I and XIV . With the exc e p­

tion of the pa rtic ipants ' ratings , each valu e on the ta b l es 

r epresents an average of the scor es of the thr ee pane li sts 

for each pair of tro u s ers in a par ticular c ategory , and 

r epresents 225 scor es for the Wh i te Coll a r group a nd varyi n CJ 

n umbe rs of score s for th e Bl ue Co ll a r group d epende nt upon 

th e nu mbe r of trousers still in s ervice at that t i me . (S ee 

Su mma ry B.) The r ank ord ers pr esented her e in were based on 

th e tr eatment of d ata as exp l a in ed in th e in troduct i on to 

this sectio n . 



SHARP NESS OF CREASES AS ~VA~UA1E0 

BY REAN~ QE A~TCC STA NDAR0S 
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B l u e_ .co 1 l a r G r o lU? .. The 3 11-cotton Ko-::at ron trousers 

( Ty pe C) worn by the Blue Co l lDr group l e d in cr ease sharp­

ness a fter the fir s t 10 evaln<nioll periods , as is evidenced 

by a mean crease r a ting of 4 . 3 . The trousers finished by 

t h e we t-fixation proc e ss (Typ e A) had mor e pronou n ced 

c r ease s than did the r ema ining thre e typ es of trous ers . 

A comparable crease performance wa s demonstr ated hy Tr ou sers 

B and E, whi l e a mea n crec:se ra t ing of 2.7 pl ace d th e 0 

Trous e rs in the poor e!::t position with r espect t o cr ease 

sh arp ness dur i n g the early evaluations . 

Type C he l d its position of cr ease superiority 

during the last 20 wear-laund e ri~g per iods, while th e sharp­

ness of the creases in Type A trous e r s deter i o r ated to a lo w 

l evel of 2 . 7 . This rati~ g prov ed to be no better s tatis­

tically than the creas es which were displ ayed by the 

trousers construct ed fro m the blended fabrics ( Tr ous e rs 0 

and E) . Trous ers in the B category e x hibit ed th e poo rest 

cr ea ses during this period as indicat e d by th e l o~ ra ting 

of 2 . 3 . 

The sharpness of the creas~s for th e Blue Coll ar 

group based on the cumulative data from on e through 30 Kea r­

laund er ing per iods r anked as shewn be l ow : 
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Rank ~ .Qf Trou se r s 

1 All-cotton (c) 

2 All-cotton (A ) 

2 65 / 35 Cotton-polyester ( 0 ) 

2 50/5 0 Cot to n-p o ly ester ( E ) 

5 All-cot t on (B) 

As was beli e v ed to be th e c ase wit h th e co mpar a tive 

per forma nc e of th e trous e r typ e s wi t h r e spect to th e ir 

s moo thness, th ere are indications t hat bia s entered into 

t hese r a nkings b eca us e of th e num ber of s pecime n s u pon which 

th e d ata we re b ased . See Sum mary B for t he nu mber of 

t rousers of eac h type whi c h we r e eva lu ated at th e resp e c-

t ive in te rv a ls . 

Whit e Coll ar Group . A stud y of th e data r e pr esen -

ta ti v e of trou sers worn by th e White Co ll ar work gro up 

rev e aled the fact that th e s harp e st creases were fou nd in 

Trous e rs c as indic ate d by th e mea n r ating of 4 . 6 aft e r the 

firs t 10 p e riod s of eva lu at i on. Th e 50 / 50 blend (Trousers E) 

rank ed seco nd with a ra t in g of 3 . 4 , whi l e the creases for 

Cat · " e gor1 es .. , , B, and D were co mpa rable with r atin g s "hich 

r ange d from 3 . 0 to 3 . 2 . 

A further study of th e data s hows that , desp i te the 

fact that th e mea n crease rati ngs for al l categories o f 

trou sers worn by t h e White Collar participa n ts, except t h ose 
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o f Type D, decreased as wear-launderings progr e ssed from ll 

t h r oug h 30. The same ranks which had bee n establish ed 

d urin g the early part of the study persisted with on e 

e x c e pt ion. The sharpn ess of the cre ases of th e all - cotton 

t r ou se rs in Category B was r educed , as indicat ed by a mean 

c r e a se rating of 2 . 5 . As a result, these trous e rs we r e 

c ons i dered to be the poorest performers of th e group. 

When the data for the entire study were evaluate d 

with respect to crease performance, the followin g r esu lt s , 

which were id entica l with thos e desc rib ed abov e for the l ast 

20 we ar- l aundering pe riods, wer e obtained: 

Rank Type .2.l_ Trou se :u_ 

1 All-cotton (C) 

2 50 / 50 Cotton-poly es t e r (E) 

3 All-cotton (A) 

3 65 / 35 Cotton-pol yester (D) 

5 All-cotton (B) 

As prov ed to be the c ase wi th the 

worn trousers, the Non-wo rn a ll-co tton Koratron treate d 

trous ers (Type C) exhibited the sharpest cr ease s, with a 

mean rating of 4 . 6 during the first 10 l a und er in gs . Trousers 

o f the A and E Categories shared second pl a ce at this poin t 

in the study, and the fabrics of the B and D Trous e rs 

d emo nstrat e d l ess ability to hold sharp creases , as was 

;J:hXA.S WOHAN'S L . ·,1 \' .I::J.~SlT't 

-. LIBRr I Y 



i ndi ca t e d by the low mean creas e ratings of 3 . 2 and 3.1, 

r esp e ctively . 

During the ll through 30 wea r-laund e ring pe riods, 

t rous ers of Categories A, B, and E sh owed lower crease 

s har pnes s than those exhibited during th e first evaluation 

peri ods . Category E, h owever, sho wed sharp e r cr e ases than 

d id Category A and r ep laced it in second rank. A pat ter n 
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s imi lar to that of the first 10 laund ering pe riods preva il e d 

f or the remaining types . There were no significant diff e r-

ences noted in th e pe rformance of Categories C and D. 

The rank order for the creas e sharpness of the Non­

worn trousers based on the cumulative d ata fro m on e throu gh 

30 wear-l aunderings deve l oped as follo ws : 

Rank ~ ..Q_f Trous er s 

1 All-cotton (c) 

2 50 150 Cotton-polyester ( E ) 

3 All-cotton (A ) 

4 All-cotton (B) 

4 65 / 35 Cotton-polyes te r (D) 

Co mpa rison .Q_:f. the Thr ee Trous e r Groups. The d a ta 

for the Blu e Collar, th e White Coll a r, and t he Non-worn 

trouser groups were studi ed for the purpo se of co mpa rin g 

their crease performanc e s. Th e sharpn ess of the creases of 

the all-cotton A and B tro use rs wa s affected by wear by 
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b oth the Blue and White Collar participan t s durin g the first 

1 0 launde rings . There were no diiferences a.ttribut e d to 

th e type of wear . T h e Non- w o r n t r o u s e r s i n t 1: e s e c a t e g o r .i e s 

exhibi ted sh arper creases than e ith er sets of the trousers 

worn by the White or Blu e Co!l ar gro ups . This was n ot the 

c <Js e with the thr ee r emai ning types of trousers (Typ e s C, 

D, an d E) . In thes e categ0ries, the sh arpness of the creas~s 

wa s affected by th e rigoruu~n ess of the wear to which the 

t rouse rs h ad been su b j ected . Cr ea~es in the trous ers wor n 

by the Wh ite Collar men were s~arpe r tha.n th e Blu e Collar 

c r ea s e s i n a ll t l1 r e e co n1 p a r i s on s , w h i 1 e n o d i f fer c n c c s 

were observed betwee n th e perforrr;anc e of the \'!hitc Colla r 

and t he Non-worn groups. 

During the last 20 l aund e ring period s , the s e ve ri t y 

o f wear pr ov ed to be a pre vailing f actor for crease pPr-

fo rmance . Th e Blue Co l l &r cr ea~e sh arpness was s urp assed 

in ev ery instance by the White Collar and the . 1on-l':orn 

groups . The Non-worn group had sharp er crea s es than did 

th e Whit e Coll ar group except in two cat egories rc and D) 

wh ere there were no significant di fferen ces in the perform ­

an ce of the trou sers in the~e two groups . 

Comparisons made from the c umu l at iv e dat a (on e 

through 30 laund er in gs) revealed the s ame p3ttern of pe r­

formance fo r a ll five types of trcusers as was de monstrc:te d 

du ring the l ast 20 l aund e ring pe riods. 

di agramat i ca lly sk etched in Fi gure 9 . 

Th ese r es ults are 



78 

An overall ranking of the we ar gr oups wi thout re ga rd 

to tro us e r typ e s was d e t ermi ne d on th e basis of th e nu mber 

o f times a particular group exhibited th e sh ar pest crease s 

i n the 10 comparisons to which th e y were s ub j ected . The 

Non-wor n trous e r creas es proved to be the most accept ab l e 

i n e ight of th e ir 10 co mpa risons . Th e Whi te Co ll a r trous e r s 

ranke d second with five sup e rior ratin gs whil e the Blu e 

Col lar group showed no superior r a tin gs in any ins tanc e 

o f compa rison as is no ticeable in th e r a nk ord er arrange-· 

men t giv e n belo w. 

WeC!.£ Group 

Non-worn 

Wh i t e Co l 1 a r 

Blu e Coll ar 
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E l!l_HP l':~s s oF c R t;A s E s_ A~ _f,_VA u 1 A TEQ. 

ON TI-lE 1:JJ;.f'i BY A THREE-·ME_,11i3_~R PAf'.: EL 

When th e sharpn e ss of th e 

c rease s in the trousers of the fiv e experi me ntal f ab ric s 
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was judg e d on the men of t~ e Slue Collar group by th e pane l, 

i t wa s noted readily that th e al l -cotton Koratron - f in is hcd 

t rou sers , with a rating of 4 . 2, maintain ed the sharpest 

c r e as es during we ar after tliP. firs t 10 e v u l uation pe rio ds . 

Th es e trousers were fo l lo wed in rank by the t wo b l e nd s wit h 

t he Conepres t and Lock - Pres~ fi~ish es (Typ es 0 a nd E) wiLh 

r es pective values of 3 . 6 and 3 . S. Ther e we r e no s ig nif i -

c c; nt differ e nces in tllc shar-p ne ss of creas es for th e oth e r 

two all-cotton trousers (Ty pes A and 8) alLh oug h a mea n 

c rease rating of 3 .1 by B prov ed to b e the lo west va l ue 

giv e n to any category . 

Despite the fact tha t all ratin gs dropp ed dur in g 

t h e 1 a s t 2 0 we a r- l au n d e r i n g c y c 1 t: s , t h e s a me r a n k \•; a s m a i n -

tained for all of the res pective typ es , with the except ion 

o f the B Trousers the; c reas e s!lar~ness of which, \ ith a 

rating of 2 . 3, was no lon ger compara b l e to th e A Tr o u sers . 

This sa me rank ord e r prevai l ed in an ov era ll co mpa rison 

o f t he data as may be observ ed by the follo wing arr ange ­

ment of the various typ e s of trous e rs: 



Rank ~of Trou se rs 

l All--cotton (c) 

2 50 / 50 Cotton-poly e st e r (E) 

3 65 / 35 Cotton-poly e st e r ( 0) 

4 All-cotton (A) 

5 All-cotton (D) 

As in pr e viously di sc ussed 

asses s me nts, Type C all-cotton trous ers mai n tai ned sharper 

crease s during we ar by th e White Coll a r group in th e 

opinion of the pan e l who assign e d a mea n r ating of 4 .0 to 

this cl as sific at ion of trous ers after 10 pe riods o f wear 
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and l aund e rin g . The trous e rs of Cat egory E f o ll ow e d c l o se l y 

behind wit h a rating of 3 . 8 for s econd r ank , while the 3. 6 

r ating for Cat e gory 0 exhibited sh a rp e r cr ea ses th an eithe r 

of the oth er typ e s of all-cot ton trousers ( A and 8 ) . Th e 

lo west rating ob t ained wa s 2 . 8 fo r t he all-c otton trousers 

of Category B. 

Th e r at ing s for crea s e sh arpn e ss for all c atego ri es 

dropp ed during the l l thr ough 30 we n r-laur der ing cy c le s . 

This dr op was non - significant, ho wev e r , f or th o cotton­

poly ester trous e rs (Ty pe D) which made i ts r ank co mpa r ab l e 

to that of th e oth er bl e nd (Ty pe E) . Th e poorest cr ease s 

again were observ ed in the all-co tt on trousers of the A and 

B Catego ries . 



In the overall comparisons the following order of 

perf ormance prevailed for the fiv e resp ective typ es of 

f a br ics: 

Rank ~ _Qj_ Trous ers 

1 All-cotton (c) 

2 65 / 35 Cotton-pol yester ( 0 ) 

2 50 / 50 Cotton-pol yester ( E ) 

4 All-cotton (A) 

5 All-cotto n (B) 

Co mparison _Q_f B.lu e and White Collar Gro.l-! .. 1'2- · Th e 

effect of the degree of wear on th e sh arpn ss of cr eases 
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as viewed on the men by the pane l failed to for m a definit e 

pattern of any co ns iste ncy at any of the e valu a tion periods . 

During th e first 10 evaluation s th e on l y si gnificant di ffe r­

ence observed was in sh arper cr eases for Category C trous ers 

worn by the Blu e Collar group . 

T h i s d i f f e r e n c e w a s n o t m a n i f e s t e cl d t ~ r i n g t h e l a s t 

20 lau nderings . At this time, ho wever, t he creas es of th e 

Wh i te Collar group were jud ged to be sup e rior to those of 

the Blue Collar group in th e case of Ca tegories B, 0, and E 

The cu mulative data fro m on e to 30 wea r-la u nd er in g 

periods sho wed no differ ences in th e ratin g s betwe e n th e two 

wear groups for Cat egor ies A, B, and C with r eferen ce to 

t he ir cr e as e performance , a l th ou gh th e cr eases in Tro u s ers 
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D a nd E of the White Collar group we r e sh arper th an tho se of 

th e Blu e Co ll ar group . 

S HAB~~E~~ Qf CREAS ES ~~ EVALUATED 

BY THE R_~'i .QUfU NG JiEAR 

B 1 t~ C o 1 l a r G r o u p . The sharp ness of cr e as e s as 

e va luated by the men of th e Blue Collar group t hr 011 gh th e 

t e nt h wear -laund e ring pe riod was based on on e s core only, 

as mentioned previously, sinc e th e s core card wa s not 

devised un t il after the firs t five wear- l a u nd e rin g interv a l s . 

Th e opinions of the men conc e rning t h e sharp ne s s of th e 

cr eas es of the various experimental trou s e rs refl e c te d no 

si gnifi cant diff e rences b etwee n th e five tr ouser typ e s 

during this firs t period . 

A definit e ranking was evident durin g the l ast 20 

laund erings which was si milar, although not id e ntical, to 

th e rankin gs made by the pan e l. The a ll- cotton Koratron­

finished trousers (Type C) with a me an c re a se ra t in g o f 3 . 8 

display ed the sharpest creas es and out-rank e d a ll f o ur of 

the other types of tro users . Th e 3 . 5 r at i ngs of Cat e gorie s 

D and E were superior to th e r atings of th e a ll -cotton 

Categori es A and B as depict ed by the lo w mea n cr e ase 

ratings of 3.1 an d 3 .1, r espectively . 

The follo wing rank order id entica l to th at of the 

1 1 through 30 wear- l aundering perio ds evolved f rom th e 



s ta t istica l analysis of the comparative perfo rma nce of the 

c r e ases of the Blue Collar trous e rs: 

Ran k ~ _Q_f Trousers 

1 All-cotton (c) 

2 65 / 35 Cotton-poly ester ( 0 ) 

2 50 / 50 Cotton-poly ester ( E ) 

4 All-cotton ( A ) 

4 All - cotton (B) 

Wh i t e Co 1 1 a r G r o u p . Trous ers of th e C, o, and E 
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Cate gories were felt to be co mparable in th e ir cr ease sharp­

ness in the opinion of the wearers of the White Coll ar g r oup 

who gave them resp ect ive mean r atings of 3 . 9, 4.1, and 3.8 

after the first 1 0 wea r-laund er ing pe riods. As in pr ev i ous 

instances, Categori es A and B sho we d no dif fere n c e s betwee n 

their perfo1·mance; and they did not out-ran k any other 

ca tegory, as shown by their l ow ratin g s of 3 . 4 a n d 3 .1. 

The opinions of the p articipants of th e White Collar 

group were consistent at every phase o f the evaluQtion con-

cerning the s harpness of th e cr eases . The r ank e s ta b li she d 

durin g th e first eva l uation was maintained d ll ri ng th e l ast 

20 l aunderings and again when the cu mu l at iv e dat a for th e 

entire stud y were analyzed as sho wn be l ow. The r at in g s for 

th e 0 trouser s dropp ed so mewhat durin g th e l ast 20 wear­

l aundering periods but not to th e extent that the ranking 
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was affe ct e d . There were n o s ignificant differ ences in t he 

r at i n g s of any of the other typ es of tr ousers fro m the first 

to t h e last ev a l uation periods . 

B_a n k_ Tyre _Q_f Trou sers 

1 All -c c tton (c) 

1 65 / :35 Cotto n-poly ester (0) 

1 50 / 50 Co tt on-p o l yes t 0r (E) 

4 fl. ll- cott0n (A) 

4 All -cott.on (G) 

\l h e n 

s ta t istic::1 l co mra ri so ns wt:re mad e of th e c reosc r a tin ss 

given the fiv e trous e r types by th e part i c i par,t s cf th e 

Blu e Co l lar group wi th thos e of th e Wh iL e Coll a r me n the r e 

were n o s i gnificant dif fe r enc es n o t ed betwee n the va l ues 

giv e n the groups at any of the three pe r iod s of d ata 

an a lysis . 

C 0 1·U~A R _I_ S 0 N .QE_ .It!.~ Tfl_F_~~ E \i ,l L l-1~ T 1 0 :'-i 

~.J ETH Q_DS FOJi ]]]_~ ~HAHPNESS _Qf CRE4~ ES 

Com pari sons w2 r e m a ct e of th e c i trn u l a t j v e c re a s e d ata 

o b t ajn cd by us e of th e AATCC Stand a rds with thos e obta in e d 

by a pan e l and by th e we ar e r s th e mse l ves a s t he t r ous e rs 

were worn fro m 0n e throug h 30 wear - l aundering pe riods fo r 

th 2 v ar ious t yp e s of experimenta l f ab ri cs c mployPd i n th e 
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study . These comp arisons revealed the fact that r at ings by 

AATCC Standards we re co mpa rabl e to the ratings by th e panel 

whe n the trousers were rat e d on the men of th e White Collar 

grou p, since a value of 3.3 was assigned in eac h evalu a tion . 

The men of the Blue Collar group r a t e d the sharpn ess 

of the creases in their trousers (3.4) high er th a n did th e 

pane l either by AATCC St a nd ards (3 .0) or by the pan e l view­

i n g t h e t r o i.t s e r s o n t h e me n ( 3 . 1 ) . A s c a n h e n o t e d , t h e 

c re ases had a slightly sharp e r appearance on the men of the 

Blue Collar group during wear than when evaluat ed in the 

labora t ory before wear under AATCC Stand ards . 

APPEARANCE OF SEA MS 

Tabl es XV through XXI in th e App e ndix d ep ict the 

results of the evaluations of the smoothnes s of the s eams 

of th e fiv e types of experimenta l trou sers . These evalua ­

tions were made by a three-me mb er pane l aft e r each o f th e 

30 wear- l aund e ring cycle s according to AATC C St andards and 

a 1 s o by a p a n e 1 a n d by t h e we a r e r s t h err. s e 1 v e s d ct r i n g e a c h 

fi fth wearing interv a l, as d escribed in th e s ec tio n o n 

The nu mber of trousers inv o l ved in each ph ase 

oi thi s evaluat io n is sho wn in Su mmary B and t he nu mbe r of 

scores and the tr eatment of dat a ar c id e ntical with the 

d escr ip tio n in th e section devoted to fabric smoothness . 
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It is possible that this evaluation reflects more of 

the eff iciency of the cons tr uction procedures than of the 

fab ric finishes, s ince there appears to be a rel ationship 

of seam smoothness to construction methods . Also, the fact 

tha t three manufacturers were involv ed in th e production of 

the trousers add e d anoth e r variabl e th a t could l end bi as 

to the results. 

S:,JO OTHNESS OF ~..f.A ~l ~ A~ EVALUA TE D 

BY ~l EAN S OF A. .I\TCC ST ANDARDS - ---- -------

Blue Coll ar Grou p . Durin g th e firs t 10 pe riods of 

eva lu at ion th e trousers construct e d of fabrics of the two 

blend l evels of cotton-poly e ster (Typ e D with th e Con cp rcst 

finish and Type E with th e Lock - Prest finish) exhibited 

sup er ior s eam smoothness to that of th e thr ee typ es of a ll-

cotton trou sers as is exemplified by a mean s cam ratin g of 

4 . 5 and 4 . 4, respectively. 

I n a comp a rison of th e all-cotto n trou se r s , th e 

Koratron-finished (Type C) tr ousers pro ve d to h ave s mo o t h e r 

seams than d id the two re mainin g typ es (A and 8) . Trousers 

of Typ e A exh ibi ted the greatest d egree of pu cke rin g as 

indic ated by a low mea n seam rating of 3 . 6 . 

The sea ms of all ca tegories of trouser s , with the 

exceptio n of Typ e D, became pro g r es s iv e l y mor e puck ere d 
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wit h additio nal wear-laund e rin g peri ods . This r es ul ted in 

a drop in rank for Category E which pl aced it in s econd 

p osi t ion . Al l t hree typ e s of al l -cotton trousers mainta in ed 

t he same rank plac eme nt th at they h e ld du ring th e f i rst 

e va luati on pe ri od . 

The comparativ e ord er es ta b li s hed for the fi ve 

tr ou se r typ e s during th e !ast 20 wear- l aund e ring pe ri ods 

pe rsi sted, as c a n be not ed be lo w, when an ana l ysis of th e 

c u m u l a t i v e d a t a w a s m a d e w i t h r e s p c c t t o t h e s e r.1 m s rr; o o t h n e s s 

o f th e trou se rs worn by th e Blu e Collar me n . 

_Ra n k I..Y..Q~ .21. Tr ousers 

J 65 / 35 Co tton-po l yeste r ( D ) 

2 5() / 50 Cotton-poly este r ( E ) 

3 A 11 -· cot t o ~ ~ ( c) 

4 All-c0t ~on ( B) 

5 AJl -cotton 0 ) 

The superior performa nc e of the 

Con e pr e st-f ini shed 65 / 35 cotto n- po l yes t e r trous e rs (Typ e D) 

with re f erence to th e s moothn ess of the s e e ms was e videnced 

in th e tro us ers worn by th e Whi te Coll ar group durin g th e 

earl y evaluations of th e study , as me as u r e d by a mean va lu e 

of 4 . 6 for s eam smoot hn e ss. Trousers of al l- cotton wi th a 

Koratr on finish ( Type C) and the 50 / 50 bl e nd with th e Lock ­

Prest fini sh (Ty pe E ) shared in second r ank with v a l ~ e s of 



4.3 and 4 .2, respective ly. 
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The all-cotton Typ e B c l ass ific a-

tion sho we d slightly smoother seam~ than did Type A, wh ich 

was identical for the Blue Collar group having a mea n r ati ng 

of 3.6 for th e first 10 wear-laundering int e rvals. 

Although the seam smoothn ess of Typ e 0 trous e rs 

impro ved during the l ast 20 lau nd e rings and th e ratin gs f or 

all other trous er typ e s dropp ed to so me extent, th e r a nk ing 

of th e White Collar trou se rs in r e l at ion to th eir se am 

smoot hn ess r ema in e d th e s ame at each assessme n t period, 

irres pe ctive of th e nu mbe r of wea r-laun deri n g cycl es to 

whic h th e y h a d been subjected . 

by th e follo win g arrang e ment: 

Th ese ra11kin gs are i nd i cated 

Rank ~ _QJ_ Trouser s 

l 65 / 35 Co t t on -- p o l y e s t e r ( 0) 

2 All-cotton ( c ) 

2 50 / 50 Cot to n-p o ly este r ( E ) 

4 All-cotton ( B) 

5 All-cott on (A ) 

In th e co mparisons of s eam smooth-

ness from on e throu gh 10 l aund eri ng int erva l s f or th e ' on­

worn trous ers , first r a nk was shar e d by th e cotton- po lyester 

bl e nd trous er s with th e Con eprest fi nish ( Ty pe D) and th e 

all-cotto n Koratron-finish ed tr o u sers (Ty pe C) with mean 

s eam va l ues of 4 .5 and 4 . 4, r espective l y . The r atings of 
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4.2 and 4.1 which were assi gned to th e trous e rs of Cate go rie s 

E and B plac e d these trous e rs in a clo se s ec ond and third 

pos ition . Th e all-cotton trous e rs (Ty pe A) e x hi bited t h e 

mos t undesirable s eam lin e s with a l ow mea n r a tin g of 3.9 

att rib ut ed t o th em . 

As the l aundering pe riod s progres sed , th e s eams of 

the a ll-co tton cat eg ori es becam e pr ogressiv e ly more pu ckered . 

Th is r e sulted in a shift in r ank for Cat egory C which pl aced 

only th e trous ers of Cat ego ry 0 in a position of superior 

r a nk . 

In a cumul at iv e co mpar ison of t h e data fo r th e 

entire study , th e follo wi ng ord e r of performanc e pr e va il ed 

for th e fiv e resp ect iv e t ypes of fabrics : 

fullk ~ Q_f Trou sers 

l 65 / 35 Cotton-poly ester (D) 

2 All-co tton (c) 

2 50 / 50 Cotton-poly este r ( E ) 

4 All-co t ten ( B) 

5 All·-co tton ( .L\ ) 

C o m p a r_i s o I}_ 21. t h e B l u e C o l 1 a r , \1! 1 · t c 
i l c Ol l a r, and 

Th e smoothness of th e s eams of all thr e e 

classific a tions of a ll- cotton trous e rs was aff e cted by 
wea r 

du r in g t h e fi rst 10 l a und er ing periods as i ndicated by th e 

sup er io r performance of th e Non-worn t ro us e rs in this 
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r e spe ct . The severity of we ar did not ap pea r to b e a f act o r 

si nce no differenc e s we r e not e d b e t we e n t h e smo o t hn ess o f 

the Whit e Collar and th e Blu e Collar grou ps a t thi s t i n1e . 

The s ea ms of the 65 / 3 5 co t ton-p o ly est e r Tr o u s e r s 0 r e act e d 

i n a diff e Te nt mann er to we ar and l a un d e rin g to t h a t d e -

scr ib e d abov e . Although th e s eams in th e t ro u s e rs worn by 

t he Whit e Collar g r oup we r e s mo ot h e r th a n t h os e of t h e Blu e 

Co llar gro up, no diff e r e nces we r e obse rv e d b e tw ee n th e 

tr o us e rs of eith e r of th e worn gr o ups and th e n on - wor n 

tro us e rs in this cat e go r y. Th e b e h av i o r o f Ca teg o r y E was 

fo und to be uniqu e in th a t th e s e a m s moothn e ss o f t h e Bl ue 

Co llar g r o u p, which ex pe ri enc e d h a rd e r wea r , e xce l l e d ove r 

th e p e rfo rma nc e of th e Non- worn an d Wh it e Co ll ar gr o ups ; 

while a c om p a r a bl e pe rfo rma nc e of t h e Non - wo r n a nd t h e 

Whit e Collar trous e rs wa s n o t e d. 

During th e la s t s e ri e s of eva lu atio n s ( ll to 20 

perio ds of wea r - l aun de rin g ) th e t r o use r s ~h i c h r ece iv e d 

the ha r dest we ar displ aye d th e s moothes t s eam s i n tw o 

instances (Typ e s A and E). No si gn if i c a n t d i f f e r e nce s 

were not e d in th e s moot h ness o f t h e s eams of the a ll- c o tton 

trousers of Cat eg ory B, irr e sp ect iv e o f ty pe o f we ar . 

Ge n e rally, th e s am e patt erns oc c ur1· e d as in t h e ea r li e r 

eva l uatio n s fo r Ca te g o ri e s C, D, and E. 

Co mp Rrisons which we r e ma d e fr om th e cu mu l e1t i ve 

data (on e th r ou gh 30 l a und er i ngs) r e ve a l ed an e rratic 
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b e ha vior pattern within the fiv e r espect iv e trous e r 

c at ego ri e s, with littl e regemblance to e ith e r of th e eva lu­

atio n periods previously discuss ed in r e la tion t o th e 

effec t of the type of wear upon the s moot hn ess of s eams . 

Figu re 10 illustrates the r e lativ e pe rf ormance of t h e 

s ea ms for each trous e r cat eg ory . Irr espective of th e type 

of trousers, the overall analysi s r evea l ed t h e f act t hat, 

i n s e ven of th e 10 comparisons, the scams of the n on-wor n 

tro us e rs we re sup er ior. Th e Blu e Co ll ar g r oup s h owe d 

s moothe r s eams than did the White Col l ar group for 

Categ ory A and b e t ter than th e White Colla r and t h e Non ­

worn classifications fo r Cat egor y E. Th e Wh it e Coll a r 

group exce ll ed only in one inst ance, whic h was ov er th e 

D Category of the Blu e Colla r gro u p . Th e rank ord e r 

evolving fro m this ass essme nt follo ws : 

_!~an k 

1 

2 

3 

We ar Gro L!_Q 

Non-worn 

Blu e Co ll a r 

Wh i t e Co l la r 
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.A COMPJ\RISON OF THE OVERALL SEAM SMOOTHNESS OF BLUE ~OLLAR , WH ITE COLL AR, 

AND NON-WORN TROUSERS ~ EVAL UATE D BY AATCC STAND ARD PRO CED URES 
"' w 



S\1Q_Q_THNE_SS OF:_ SEA ~JS AS EVALUATED 

ON THE. ME['{_ BY A TH REE - ~!E\JBER PANEL 

Blu e Coll ar Group . During the first 10 weor -
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launde ring periods the smoothn e ss of th e s ea ms of th e 6 5 /3 5 

cot ton-po ly ester trous e rs (Typ e D) pr oved to be su pe rior in 

eve ry comparison to those of the oth e r trous e r s i~ this 

stu dy, as was shown by the me an s eam s mo othn e s s ratin g of 

4.6 . The 4 .2 ratin g for th e all-cotton Kor atr on trou se r s 

(Type C) was follo we d clos e ly by th e 50 / 5 0 cotton-poly ester 

trousers (Type E) with a rating of 4.0 . Co mpara b l e r at in gs 

of 3 . 8 were shared by the oth e r all - co t ton trou ser s ( Types 

A and B). 

An incr ease in th e mean s mooth nes s rating f o r 

trousers construct e d of cotton-poly es t er ble nds (T y pes D 

and E) was observ e d with 4 . 7 and 4 . 3 v a lu es , r es pect iv ely, 

assigned for the l ast 20 wear- l aunderin g pe r iod s . Th e r e 

was no ch a nge in the ratings of Cat egories A a nd B. 

T h e f o 1 l ow i n g r a n k o r d e r w h i c h 1'1 a s e s t a b l 1 s II e d 

during th e last 20 l aunder in gs a lso p·f eva il ed wh e n the 

overall dat a wer e con s id ere d on th e ba sis of t h e nu mber of 

times th e s e ams of a par tic ul ar ty pe of tr ousers pe rfo r me d 

in a sup erior mann er to thos e of anoth e r ty pe . 
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Ran k ~ .Q_f_ Tr ou se r s 

1 65 / 35 Cotton-poly e st e r ( D ) 

2 All-cotton (c) 

2 50 / 50 C o t t o n -- p o 1 y e s t e r ( E ) 

4 All-cotton ( A ) 

4 All-c o tton ( B ) 

Wh i t e Co l l a r G r o u 12. A me an rating of 4 . 2 for t h e 

Type D trous e rs r e pr e s e nt e d th e high es t v a lu e ass i g ne d to 

the White Coll a r trouser group for s eam s moot hn es s d uri ng 

the first period of ev a lu ation, while th e 3. 9 r a tin g f or 

Ty pe C plac e d thes e trou se rs in s econd p o s i t io n with r e f e r-

e n c e to s e a m smooth ne s s . Ra tin gs of 3 . 8 a nd 3 . 6 , r e sp ec -

tively, for trousers of the B an d E c atego r i e s we r e co m­

parabl e , when statistical me tho ds of a n a ly sis we r e appl i e d 

to the data and th e trous e r ty pes we r e r ank e d en thi s 

basis. The lo w rank, repres e n te d by a me a n s ea m s .oot hn e ss 

rating of 3 . 3, was assign e d t o th e a ll-co t t o n tro us e r s o f 

Cat e gor y A. 

Durin g th e last pe rio d of ev a l uat i on a d r o p in th e 

me an s eam valu e for t h e t r ocJs c rs of the 8 Ca t e go r· to 3 . 4 

c a u s e d t h e i r s e a m s m o o t h n e s s n o l o n g c :..· t o b e c o m p a T a ;} l e t o 

tha t of th e E Ca t e go r y whi c h ex h ibi t e d a me an r a ting va lu e 

of 4.0 at this period . Th e p a t te rn es tab li sh e d h ~ r e ma y b e 

obser v e d by th e follo wi ng r ank o r der ar r a ng e me nt o f t h e 
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five trous er typ es wi t h refere nc e to their sea m performance 

thr oughout th e e nti re stu dy : 

Ran k ~ _Q_f .l!:..9 u s e r s 

1 65 / 35 Cot t on-po l yester ( D ) 

2 50/ 50 Cotto n-po ly e st e r (E ) 

3 All-co t ton ( c ) 

4 All-cotton ( [3) 

5 All-co tton ( .!\ ) 

C o m D_jl_I i s o n _Q_f t h e B l u e a n d W h i t _Q_ C o l 1 a r G r ~ . I n 

a co mparison of th e s e a m s mooth ness r at in g of the tr ou se rs 

of t h e Blu e Co ll ar grou p with that o f the \\'hit e Co ll a r 

group fo r eac h trous e r typ e , at each stag e of th e eva lu a tion, 

the trous e r s of t h e Bl ue Coll ar group h ad higher me a n se am 

smoothn e ss r ati ngs than thos e of t h e Whit e Co lla r grou p . 

Th e dif fere n ces we r e st atistical l y significant in ever y 

inst ance except at th e fir s t eva l uation for the B tr ouse r s . 

Perha ps thi s was caused by th e f act th at , as the Blu e Col l ar 

trous ers r ece iv e d more rigorous l a und ry tr eat me nt to r em ov e 

th e h eavy so.il, a greate r a mount of shr i n k ing occurred wh ich 

cou l d hav e c a us ed l ess pucker in th e sea m l ines . 

S ~lOO TH NESS .Q.f ~~ A~lS ~ EVALUATED 

BY THE ~lEN QJLRING WEAR 

Blu Q_ Coll ar Group . Th e opi n i on s of th e me n of th e 

B 1 u e C o 1 1 a r g r o v p c o n c o r n i n g t h e s m o o t h n e s s o f t h e s e a r.1 s o f 
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the respective experimenta l trous e r s wh i ch th e y wore at t h e 

firs t pe riod of eva l uatioil r evea led no s tat is t i cal ly s ig-

nifi cant differences in th e pe rformanc e of any of th e 

trou ser types. 

D u r i n g t h e l a s t 2 0 1 R u n d e 1· i r. g s t !J e we a r e r s o f t l1 i s 

grou p gave f irst ran k for s eam s moo thn ess t o th e trou sers 

of Ca t egory D. The ratin~ of 4 . ! f or thi s category was 

fol lowe d clos e ly by a 4 . 0 r st in g fo r Cate go r y C. Rat ing s 

of 3 . 6 and 3 . 7 for Ca t e gor ies B and E, r e s p E' c t i v e J. y , re s u l t ed 

in a shared position of t~ird r a n k . Cate go ry A h a d th e 

g rea t e st d e 9re e o:f puck er in g in th e s e am s as was in d i cated 

by their lo w ~ean rat i ng of 3 . 4 . 

Ov e rall co ~ parisons ~h awed 0 and C to be co mparab l e 

in first ra nk and A, B, and E t u b e comp arab l e in t hi rd 

r a nk as is sho wn be l ow : 

R a l! .. !i. _Tv p e . .2.f Trouser s ------

l 65 / 3 5 Co tton-p olyester (D) 

l All - cott on (c ) 

3 All -cott on (A ) 

3 Al l-cotto n ( B ) 

3 50 /50 Cot to n-po ly este r (E) 

A r ang e in s cores f ro m 4 . 2 to 

3 . 8 for se am smoothn ess as th e trou se r s were rated by men 

of th e Whit e Coll a r grou p fo r the fir st e v a l uat io n proved 
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to be n on -significan t , when statistical co mpar i son s we r e 

made . 

The opinions of th e wear e rs pl aced th e trou se rs of 

Cat egories C, D, and E in a comparabl e positi on as mea s u r e d 

by me an sea m ratings of 3.8, 3.8, and 3. 9 , resp ec ti ve l y ; 

whe reas the all-cotton trous e rs of Cat e g or i e s A and B bo th 

wer e given the ass ess e d v a lu e of 3.4 for a compar a b l e l ow 

pos ition in rank. Th e s ame r ank ord e r os th a t d esc ri be d 

abo v e wa s found in the a nalysis of t h e cu mu l at iv e d ata as 

c a n be noted in the followin g arrang eme n t : 

Rank Tvp e of Tro users 

l All -cotton (C) 

l 65 / 35 Cotton - po l yester ( D ) 

l 50 /50 Cotton-p o l yester ( E ) 

4 All-co tton (A) 

4 Al l-co tto n (B) 

Co m p a r i s o n .Q_f ]) u e a n cl \II h i t e J;;_Q)_l_~ G r o tt...Q2 . Ve r y 

f ew differe nc e s of any si g nific a nce wer e n o t ed in t h e 

opinio ns of the wearers c c n ce r n in g th e s ea m s n: o o t ll n e s s 

performance of the var i ous types of tro users in a c ompa r ison 

o f the data f or e a c h of th e e valu at i on per i ods . 

During th e fir st eva lu ation, th e r e we r e no d i f fer ­

e nces obs e rved in th e opinions of the me n of ei t her o f th e 

we ar gro u p s with resp e ct to s eam s moothn e ss pe r formance of 



al l five typ e s of trousers. The me n of th e Blu e Col l a r 

gro up rated the se am s moothness of th e ir trous e rs of 

Ca te gory D high er th an the Whit e Coll ar gro u p r ated th e 

sc ams of the compara b l e trousers during th e l as t 20 

l a un d e rings . 

In the over a ll ass essme nt, th e Blu e Coll ar group 

r a ted the s eam smoothn e ss of th e ir tro use r s of t h e B and 

0 Categories higher th a n the Whit e Collar group r ate d 

their trousers of th ose resp e ctive groups . 

CO ~lPARISON Qf_ THE THREE EV.L\ LUATION 

~1 ETHO 0 S FOJl THE S ~lOOT H NESS QE. S EA ~l S 
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The three met h od s of eva l ua tion fo r th e smoothn e ss 

of sea ms were compared by means of a stati st ical co mpa rison 

of the cu mu lativ e data fro m on e thr ough 30 wear -l au nd e rin g 

periods. 

The AATCC evaluation s for sea m s moot hn es s o f th e 

trousers of the Blue Collar gro up r esu l ted i n a valu e of 

4.0. This score was no t as high as the 4 .1 r ating assign ed 

by the panel to this grou p for s eam smoothness; neith er was 

the 3.8 rating given th e tro users by th e men th e mse l ves as 

high as the ~anel rating durjng wear . 

The 4.0 overall s e am smoothn e ss r ating fo r the \illite 

Collar group which was as se ss e d by mean s of th e AA TCC 
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pr ocedure was significantly higher than eith e r of th e typ es 

of evaluations mad e during wear. With ref e r e nc e to scam 

eva luations which wer e made whi le the trou sers were b e ing 

wor n by the men of the Wh i t e Co ll a r group, on e m c t l! o d pr o v c d 

to be as efficient as the other as ratings of 3 . 8 by th e 

pa ne l and 3 . 7 by the men indic ated . 

EVALU ATION OF AP PARENT SOI L 

The amount of soil accu mu l at e d by each pa ir of th e 

wor n trous ers was det e r mi ned both b e for e and af te r the 

launderi ng process as d escribed in the Plan of Pr oce dur e 

for this study. Tab l es XXII through XXV in the Appendix 

tabulate th ese findin gs in me an valu es repr e sentative of 

all the trousers in the r espect iv e c a t eg ories be fo re a nd 

after each five wear -l aund e rin g cycl es . In th e c ase of th e 

White Collar group, wh e n th e 15 pair s of exp erime nt a l 

trousers of each typ e re mained in s er vic e throu ghou t th e 

study, this va l ue r ep res ents 75 scor e s . As tro use r s of th e 

Blue Collar group were withdr awn because of exc ess iv e we a r, 

at vario us intervals fro m ll to 30 we ar - l aundering periods, 

th e values for this group pro g r ess i v e ly r e pr esented f ewer 

s cores. Su mm ary B shows the nu mber of trous e rs in s erv ic e 

at each of the respectiv e wear-laund e ring i nte rv a ls. 

S0-'1LI [1§. JlEl:<~QRE LAUNDERING 

Blue_ ~_Q__llar Gr_g...w2 . During th e first 10 wea r­

l aundering periods th e trousers of th e Blu e Col l ar group 
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e xpe rienced heavy soiling as was evid enced by the soil 

v a lu e s which we re assigne d th em . As the wear -l a und e rin g 

pe r iods progressed, the soil r a tings for Ca tegori e s B and 

C di d not chang e significantly. The soil va l ues for 

Ca tego ries A and E, how e v e r, d r opped to 2 . 2 and t h ose for 

Cate gory E dropp e d to 2.3 during t h e 11 t h rough 30 eva l ua-

tio ns . Th e a mount of soil on th e v a riou s trousers was n ot 

sig nificant ly different at any s tage of th e evaluation or 

b e twee n any of t h e r espective tro user typ e s . No dif feren ce s 

in the ratings resul te d in th e follo win g r ank ord e r : 

Rank ~ .Q_f Tr_ou s e~ 

1 All-cot ton (A ) 

1 All-co t t on (B) 

1 All-c otton (c) 

1 65 / 35 Cotton -po l ye ste r ( D ) 

1 50 / 50 Cotton-poly e ster (E) 

Wh i t e C o 1 l a r G r o u p , The amount of soil on th e White 

Coll ar trous e rs was found to be r e l ativ e ly l ight dur i ng th e 

first series of eva lu at ions, with r atings r anging fro m 3 .7 

to 3.9 . The only differenc es of signifi c a nce which we r e 

ob served at thi s tim e conc erned t h e trous ers of Cat eg ory D 

whi ch appeared to b e mo re soi l ed than did the trous e rs of 

Catego ries A and C. 

During the l ast 20 we ar- l au nd e rin g periods , soil 

rat ings r anged fr om 3 . 4 to 3 . 7, which i ndic a ted t h a t th e 



102 

tro users accepted more soil with continu ed use. Thi s was 

part icularly true of Trous~;rs A and C. The trousers of 

Ca tego ry D exhibited more soilin g th a n all of th e oth er 

t r ouse r types. 

The cumul ative d ata fro m on e thro ugh 30 pe riods of 

use showed the Sei mC r ange of v c-llu es and rankin g s as were 

note d f or the last 20 we ar-laund e rin g periods . The ovcr 2 ll 

ran k-order for soil of the WhitP Collar g r ou p was as follows : 

B._ank TVQ~- Qi Trous ers - ---

1 A1. i-cot ton U\) 

l All-c0t:tor. ( o I 
LJ ' 

1 All-c o ti:on (c) 

1 50 /5 0 f;o tto n- po l yester ( E ) 

5 65 /35 Coti:on -po l yes t c r ([l) 

In a 

co mparison of the soil rat~n gs for t h e Bl ue Coll3r <~nd 

White Collar groups befor e l aunder i ng , th e Wh ite Co ll a r 

group of trous ers of all five ty pes p rov e d t o b e the l eas t 

s u s c e p t i b 1 e t o s o i 1 i n g i r r e s p 2 c t i v e o f t h e s t a g e a t \\. h i c h 

th e d ata were analyz ed . The se fin dings Ke r e expected, s inc e 

th e wcrk of th e White Coll ar group i nvolv e d ex p os ur e to l ess 

soil tha n that of th e Blu e Colla r grcup. 

The soil r atings for th e trous e r s 

of the Bl ue Collar men after t he first 10 l aundering pe ri od::; 



ranged fro m 3.7 to 3.9, and r evea l ed the fact th at a ll of 

the soi l fail e d to be rem ove d from th e trousers by the 
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launderi ng formula us ed in th e s t udy . None of thes e scores 

we re signific a ntly diff ere nt for any trous e r type when 

compa risons were made of the v ar iou s categori e s after the 

fi rst 10 periods of eva lu atio n. 

During th e ll throu gh 30 wear -l aund er i ng c yc l es 

sc or es r a ng ed from 3.2 to 3 . 5 . Th e only rea l diff e r e nce 

be twee n trous er typ e s with r eference to cl ea n l iness was 

observe d when v a lu es of the C Tro u sers were f ound to be 

highe r than thos e f or th e D Category . A co mpar i son of the 

soi l r atings fro m one thr ough 30 l aund e rin gs r ana d from 3 . 4 

to 3 . 6, when Typ e C trou sers d em onstrated a sur~eriority 

over Typ e D trous e rs. ~any of the trous e rs of th e C type 

for the Blu e Coll ar group which receiv e d the hardest wea r 

were withdrawn . He nce p rogressive l y fewer of thos e gar me nts 

r ema in ed in s e rvic e as th e study neared th e end . Per haps 

this dif fe r ence created a b i as in th e find ings of these 

t rous ers for the Blu e Co ll ar gro up. 

Ra n1-: l.Y_p..Q_ _Q_f I .r o u s e r_~ 

l All-cot ton (c) 

2 All- cotton (A) 

2 All-co tton (D) 

2 65/35 Cc tton -po l yc ster (D) 

2 50 / 50 Cotton-polyester ( E ) 
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Wh i t e C o 1 l a r_ _§_ r o u u_. The soil ratin gs after la u nder -

ing for the trousers of tile Wh i te Collar gr CJup r an<Jed fro m 

4. 1 to 4.6 aft e r th e first 10 p~~iod s of eva lu at i on . 

Tr ouser Types A and B had hi gher mean soi l rati ng s at 

th is time th an did trouser s c:!." Typ e D, wh e r ea s alJ. oth e r 

cat egories were comp arab l e . 

During the ne xt 20 we ar- la underina inL~ rvals th e 

soi l values dropped to r Rtj_ ugs wh i ch ran ge d fTo m 3 . 8 to 4 . 2 . 

The performance of all gr oups with r e~pect to s oiling was 

comparable with th e e xc e~ tiJn c! Category 0 wh ich exhibited 

a g r e a t e r d 2 g r e e o f s 0 i ~- :i. n <; t h ::~ r. d i d a n y o .f t h e o t h e r 

trouser typ es . 

The overal l ran k ing wit h r eferenc e to soi lin g based 

on an analysis of the data for the Whit e Col l ar gro up fo r 

th e entire study app ea r b e l ow : 

Rank IY_Q.Q_ of Trouse rs - ---- --

l All-co t ton (.:i. ) 

1 All-co t ton ( B ) 

l All-co tton (c) 

1 50 /5 0 C otto 1~- pol yester ( E ) 

5 65 /35 Cot ton-po l yester ( 0) 

_Co mJ2arison .!2f .Blu~ and Whit e Coll ar Groups . Id ent i-

c a l pe rfor mance was f ound in th e comparis on s of r at i ngs 

aft e r l a und e ring vvith thos e observe d before l annderiniJ . In 



eve ry in s ta nce th e Wh it e Coll ar g ro up had bet ter ratin gs 

for soi lin g than th ose wh i c h were ass i gn ed to the Bl ue 

Col lar gr o up . 

CO ~lPAR ISON OF SOILI NG_ BEFOGE 

AN D AFTER LAUN DERING 
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In e v e r y co mpa r iso n of the trous e rs, irrespectiv e of 

c ate go r y , wear group, or stag e of th e eva lu a tion, mea n soil 

rat ings , with o u t except i o n , wer e consist ent ly hi gh e r a fte r 

laun d e rin g t h a n th ey were befor e l au nd e ri ng . T h i s f i n d i ;1 g 

indicates s ome measure of effici e ncy fo r th e soil r e l eas in g 

properties of t h e f abrics and for th e l aund e rin g pro cedu r es 

whic h were emp l oye d. 



S U ~1 M A R Y 

Two hund re d pairs of me n's kh aki dur able pr e ss 

t ro users of fiv e fa br ic-fi be r-finish categories we re eva l ­

u a ted wi th refer ence to th e ir app eara nce durin g 30 cyc l es 

of wea r and l aundering . Thr ee of t he s e trous e r types, which 

wer e con s tr~c t ed of a 3/2 t will f a bric of 10 0 pe r ce n t cot­

t o n, differed only in the type of experi menta l dur a b l e pr e ss 

finis h which had b ee n applied t o th em . They ~ e r e d cs i a ~ a t e d 

as Types A, B, and C. Th e oth er tw o categories, d es i g na t e d 

a s 0 and E, wer e 3 / 1 t wi lls of 65 / 35 cotton - p o ly este r 

finished with Con e pre st II I and 50 / 50 cotto n -p o ly e st e r 

finished with Loc k - Pr es t tr eatme nts, r esp e ctiv e l y . 

A set of five pairs o f tr ous e rs r epr e s e nt a tiv e of 

the five ca teg ori e s wa s iss ued to ea c h of th e l ;'i ~ ' or k m e n 

d es ignated as the Blu e Collar group and t o eac h of the 15 

p r o f e s s i on a 1 n1 e n a s s i g n e d t o t h e Wh i t e Co 1 1 a r g r o u p w h o 

wear-tested th e trou sers fo r a pe ri od of 30 eight - ho u r 

w 8 a r -· 1 a u n d e r i il g c y c 1 e s . Fifty pai~s (10 fro m each c atego r y ) 

we r e l aundered wi t ho ut being worn . 

Ass e ssmen t of t he a mount of so il on th e wo r n g8r me n ts 

was made before and after each l a under in g pe riod . Th e 

tro users we r e l au ~dercd at th e r egu l a r cotton cycl e in a 

Whir lpo o l was her, and th e r ea fter tu mb l e dri ed . 

10 6 



107 

The fabric smoothness, sharpness of creases, and 

sm oothness of seams were evaluated after each wear-laundering 

cyc le by a three-member panel according to AATCC St a ndard 

Pr ocedures. During each fifth wear peri d t he pan e l judg e d 

t he se same factors with the trousers on t he me n with t he 

a ssi stance of a set of photogr a phic stand a rds which we r e 

de vised by the investigators for this purpos e . Th e wea r e r 

a l so recorded his opinion of the appe a r a nce of his tr ou sers 

on a score card at this time. The dat a were comput e d by 

mea ns of an analysis of variance ( AOV) a nd signif ica n t dif­

fe rences between trouser types were de te r mine d at th e 95 per 

ce nt confidence level by means of Dunc an ' s Mu l tiple Ra nge 

Test. Ranks were based upon the nu mb e r of t i mes eac h v a ri able 

demonstrated a significant differe nce in the l eve l of pe rform­

ance. 

~VALUATION OF FABRIC S ~l OOTHNES S 

The overall comparisons for f ab ri c s mooth ness as 

evaluat e d by the AATCC Stand ard Proc edures f e r t h e 30 wear ­

laund e ring cycles rev ea l e d the f act that t he type of wea r 

to which th e tro use rs were su bjected h ad no effect on th e 

smoothn e ss r a nkin g of t he five trous e r f abrics , sin ce t he 

same r a n k or d e r evo lv ed f or bo t h th e Whit e a nd Bl ue Co ll ar 

groups. Th e al l-co tt on Koratron-f ini s he d (Typ e C) and t he 

65 / 35 cotton- p oly e ster Concpr e st-finished (Type D) trousers 

we r e co mpa r a bl e with r efere nc e to t heir s moothn e ss pe rform -

anc e and sh ar e d first rank. The trou sers co nstruc te d of 
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50 / 50 cotton-polyester blend (Type E) were in third posi­

tion , and the remaining all-cotton trou sers (Typ es A and 8) 

exhi bited the greatest lack of s moot hn ess and r anke d fo ur th 

and fifth, respectiv e ly. 

The only differen ce observed in the s mooth ness 

r at ings for the Non-worn trous er s was the fact that th e 

trouse r Types D and E shared second position. All ot her 

Non-worn trousers ranked in th e sa me positions as did th e 

wo rn trousers . 

In a comparison of th e pe rfor ma nce of t h e three 

groups of trous e rs irresp ec tiv e of typ e the Non-worn 

trousers de monstrated s moot hn ess r at in gs whi c h were sup e rior 

to the worn trousers, while the White Coll nr trous ers we re 

smoother tha n those worn by th e Blue Collar me n. 

The rank ord e r for the s mo o t hn ess of the BJue Col l a r 

trousers was identical to th at for t h e ~hite Co ll ar group 

when th e pan e l assessed the smoo t hn es s of the tr o u sers on 

the me n during wear. Trousers D and E wer e assign e d first 

r ank while the three all-c0tton Trou sers C, A, and B r anke d 

thi rd, fourth, and fifth, r espective l y . The s mooth ne ss of 

the experimenta l trousers was affected by the h arshness of 

the wear to which they were sub jecte d; f or although both 

g1oup s had the same overa ll ran k ing of th e trouser types 

wi th reference to fabric smoothness, the v c: lHes assign ed t o 



the White Col l ar group we re higher than th ose assign e d to 

the Blue Co l lar group in every instanc e . 
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The men of the Blue Collar group r ated their trousers 

in Categories C and D first with r espect to fa b ri c smoothnes s 

a n d g a v e c o r.1 p a r a b l e a s s e s s me n t s o f s m o o t h n e s s t o T r o u s e r s A , 

B, and E, which placed them in third position . In tl1e opin-

i on o f t h e Wh i t e Co ll a r g r o up , T r o u s e r s C , D , a n d E r a n k e d 

fir st in smoothn e ss, while A and B ranked fourth wit h co m­

parab le smoothness ratings . 

When the opinions of th e Blu e Collar wearers con­

c er ning the per for ma nc e of th eir trous ers wer e co mpa r e d t o 

the opinions of the White Colla r group irrespect ive of 

trouser type no significant differences were ob se rv ed with 

respect to the type of wear to which the trou se rs we r e su b­

jec t ed . 

A c omparison of the overall r esu l t s ob ta in ed fro m 

evaluations made by AATCC St andard Pro ce dur e s with tho se 

mad e by th e pa n e l during wea r and tho se of the part ici pants 

themselves r evea led th e fact th at highe r ra ti ngs we r e 

as signed t o the White Collar group by th e AATCC Standards 

th a n was found by the pane l durin g wear . A simil ar patte rn 

to that me ntioned abo ve e me rged for the Blu e Collar trous e rs 

when the thre e eva lu a tion proc e dures for fabric smoo t hn es s 

were compar e d, except for the f ac t th a t the p a ne l and th e 



men gave ident i cal rating s for the trous ers on the men 

duri ng wea r. 
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T h e c r e a s e s w e r e s h a r p e s t :.i n t h e a 1 1 -- c o t t o n K o r a t r o n -· 

trea t e d Trous er s C wh e n e valu at ion s we re made &ccording to 

AATCC Stand a r d Proc edur e s for th E Blue Coll a r group. 

gor ies A, D, and E r a nk e d ~eco n d in t hi s r espect while 

Trou sers 8 exhib i ted th e p o orest creases . 

Cate-

Th e White Coll ar all-cotton Koratron-finish cd 

trousers also ran ke d firs t for crea se sh ar pness fo l l owed by 

the 50/5 0 cotton-poly e ster bl e nd. Trousers of Categories 

A and D shCir ed thiTd p os ition, whi l e Trousers B again 

demonstrated the l east d esi ~ ab l e creases . 

Th e Non-wo1n trous e rs rev ea l ed a sligh t l y dif fere nt 

pattern wi t h Teferanc e to ch e a ppearance of the cr eases . 

Th e C Cat eg ory s t ill in fir s t r ank was fo l lowed by Trous e rs 

E in second position and Trouser s A in third position. The 

c reases of Types Band 0 both ranked four th. 

In overa ll compar i sons of group s , ' ithout r ega rd to 

t rouser typ es , the Non-worn creases pr oved to be sharper 

than th ose in the wcorn g ro np s, The trou sers which were worn 

hy the White Coll ar me n h ad sharper c reases th an tho se of 

th e Blue Co ll ar gro u p . 
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When evaluated on the men of th e Blu e Collar group 

d ur ing wear th e panel rated the creases of the a ll-cot ton 

Korat ron-treated tr ous ers as th e sharp es t, followe d by the 

50/5 0 cotton-polyester blend (Trou sers E) in se cond posi­

tio n, and the 65 / 35 cotton-polyeste1· (T rous e rs D) as third 

in rank. Fourth position was assigned to th e all-cotton 

trouse rs of Category A, with Trouser s B in last pl ace wi t h 

r es pect to crease sharpness . 

The trousers o f th e White Coll ar group r ec e iv ed t he 

s am e rank positi o n as those of th e Blue Col l a r group with 

on e exception . Trou sers D and E pe rfo r me d in a co mp a rab l e 

manner and , ther e fore, sh a r e d s eco nd posi t ion wh e n vi ewed 

by a pnn e l during wear. The ratings for the Whit e Coll ar 

trousers revealed that the creas e s for this gr oup wer e 

sharper than those of th e Blue Collar group . 

In th e opinio n of th e Blue Col l ar pa rticip a n ts 

Type C trousers exhibited the sharp es t crea s es d ur in g ~e ar . 

These me n rat e d th e pe rfor mance of Tr ou sers D and E a s 

comparable for s econd rank and th e trous e rs of the A an d B 

Categori es comparab l e for four th rank . 

In contrast, th e men of the White Coll a r group 

evaluated the creases of their trousers of Cat ego ries C, D, 

a n d E e q u a l i n p e r f o r m a 11 c e f o r f i r s t r a n k a 11 d t h e t w o 

r ema in i ng all - co t ton tro use r s in fourth position . 
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When statistical c ompari so ns were made of the crease 

ratin gs given the five trous er typ es by the particip ants of 

the Blue Collar group wit h thos e of t h e White Col l ar group 

ther e we re no signific a nt dif fere nces noted betwee n the 

value s assessed the groups at any of th e thr ee per iods of 

data analysis . 

Comparison of the cumul at i ve cr ease data wh ich were 

obta ined by the thr ee met hods of evalu atio n mention ed above 

revea l ed th e fact that ratin gs by AATCC Standards were com­

parab l e to t he r at in gs by the pan e l on th e me n of th e White 

Collar group . The men of th e Blu e Collar group r ate d the 

sh ar pn ess of the creases in their trous e rs high e r than th e 

pan e l r ated th em e ith er by AATCC Sta ndards or on the me n . 

The creases h ad a sligh t l y sh arper ap pe arance on the men of 

the Blue Colla r group duri ng wea r tha n when eva l uated in th e 

l aboratory before wear und e r AATCC Standards . 

APPEA RANCE OF SEA ~IS 

According to AATCC Standards the smoothe st sea ms for 

the Blue Collar group of trous ers were obs erved by th e pa ne l 

i n th e two blends (Trous ers D and E) Khich ra nked first and 

s e cond, r es pect iv e l y . Th e all-c otton Trous e rs C, B, and A 

follo wed in th e ord er given for third, four t h, and fifth 

r ank ings for se am s mo othn es s. 
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The White Collar and th e Non-worn groups receiv e d 

score s which resu lted in 'i:he sa me ov era ll r anking for bot h 

grou ps. In both ins tances th e 6:/35 cott on-polyeste r blen d 

demo nst rat e d superior seam s mr, o t llness. Til e all-co t ton 

Kora tron-finish e d trousers sh arec: s ec.ond position with t he 

50/50 cotton-po l yester trou3 ~~s , whil e Trous e rs B pl~ced 

four th in rank follo we d by th 0 /\ Trous e rs , which ex hi b i te d 

the most pucke red s eams . 

A compar i son of t/1e p e Yfo :c n1ance beLwcen th e groups 

showe d higher ov eral l s e~m s moothn e s s s cores for th e Non­

worn trouser s ; howev e r, t he s e&m s mo0thness of the tro use r s 

of t h e B l u e Co l l a r Q r o t< p o u t- n e r f o r me d t h a 1 o f t h e W h i t e 

Col l ar grottp . 

When eva lu ated on th e men of th e Blue Col l ar g roup 

during wea r , th e p ane 1 f ound i: h a t th e t :co us ers of t !; e D 

Cat egory exce lled all oth e r tr ouse r cl ass ifi cat i o~s with 

refer e nc e to s e am smoothn ess . Th e sea m s moothness perform-

anc e of Trous e rs C and E w&s co~parable and r eceived second 

position i n rank , wh il e A and B r 8 nk ed fo urth . 

In the White Colla r groHp t he two b l ends; Typ e s D 

and E, rank e d first and s e cond . Th e a ll -cotton C, B, an d 

A Trous ers f ol lo wed in the ord er ment io ne d . 

Ove r all the Blu e Coll ar g roup of trousers ha d 

sm oo th er s eams than tho se of th e Whit e Co ll ar g rotp . Pe rh aps 
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th is could be explain ed by the possibility that as the Blu e 

Co llar trousers rec e iv ed more ri gor ou s l aundry treatment to 

r e move h eavy soil, the stabili z in g finish was r emoved and, 

the refore , a greater amount of shrinking oc curred which 

cou ld have r esu lted in l ess puck er in th e scam lin es . 

The men of the Blue Coll<lr group rat e d tltei r trousers 

of Categor ies D and C in first position wjth r e fer e nce to 

s e a m smoothness. A, B, and E Tro users all were given com-

para ble ratin g s which placed them in third ran k . 

Three trous er cl assifications ( C, D, and E) were 

assessed equally in first rank by th e men of th e ~hite 

Collar gro up . Co mparab l e r atings for A and B pl a c e d th em 

both in fou rt h rank. 

In th e over a 1 1 a s s e s s men t , t lt e B l u e Co l l a r g r o l: p 

r ated th e seam smoothn ess of their tro users of B and D 

Categories higher than th e White Col l a r group r a ted their 

t rousers of those respectiv e groups. 

In a compar is on of th e three me thods of evaluation 

for the s mo oth ne ss of seams, th e AATCC ev a l uations for t h e 

trous e r s of the Blu e Coll ar group and the ev a lu ations of 

the participants were not as h igh as the pane l' s rating 

during . wear . For the trousers of the "hite Collar gro up 

th e AATCC evaluations were hi gher than e ith er of the other 
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e va luations. The panel and the participant s made co mpa rabl e 

ev a luations during wear . 

The amount of soil wtich was on th e trou se r s o f th e 

Blue Collar group was not signific a nt l y di ffer e n t a t a ny 

stage of the study or betwee n aDy of th e r e s pecti ve trou s e r 

ty pe s when evaluations of seilin g be for e l a un der in g we r e 

a s s es sed . 

In the White Collar gro up Tr ou se rs 0 ex h i b i t ed mor e 

s oi ling than d i d the remaind e r of t he t yp e s . The scores 

indicated that all trousers acc ep t e d mor e s o il wi t h con ­

tinu e d u s e. In all instances t he t r ous e r s of t he Blu e 

Co llar g r oup sho wed a high e r d 2 g r ee of s o i lin g tha n t he 

Whit e Collar trousers. 

Soil evaluations fo r th e Bl ue Coll ar grou p a f t e r 

laund er ing showe d that all of t h e s oi l f a il e d t o be r emo v e d 

fro m th e t r ous e rs by th e l a u :r. cl e 1· i ng fo r mH la whi ch wa s us e d 

in th e st ud y. Trousers C ra te d h i g he r th a n di d Trous e r s 0 

which wa s th e only inst a nc e wh e n one c a t e g or y s !1owe d s u pe­

ri ority ov e r th e oth e r cat eg ori es wit h r e f e r e nce t o th e i r 

cl ea nlin e ss ratings. 

Tro u s er s 0 also sho we d a hi gh e r d egre e o f s oi l i ng 

i n th e e valu a t io ns aft e r l a un d e rjng f or t r ous ers of th e 



Wh ite Coll ar group. 

Identical pe rfo rmance pa tterns were evide n c e d in 

the comparisons after laun deri ng as were observ e d befo r e 

laun dering. In every in stance th e Wh ite Col l ar group had 

de monst r a t ed less soil th an did th e Bl ue Coll ar group . 

A fin a l su mmary of the fin dings of t his study i s 

give n in co nci s e for m in Su mmary C. Th ese d ata r eprese nt 
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the r ank order of each trous e r cate g ory for eac h r esp e ctive 

type of evaluation which wa s u sed in th e st udy to d e t ermi ne 

th e appe a ra n c e of th e t ro users . Th e ranks ~er e tot a led for 

eac h typ e o f trous ers and di v i ded b y t h e numb er of assess ­

me nts in or de r to fin d th e follo wing mean overall ra nks : 

_Ran~ .IY.2_Q .21. Trous e r s 

1 All- cotton ( c) 

2 65 / 35 Cotton-p o l yester ( 0 ) 

3 50 / 50 Co tton - polyest er ( E ) 

4 All-c otton ( 1\ ) 

5 All - cot ton (B) 
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OVERALL RANKINGS OF MEN~ DURABLE PRESS TROUSERS WITH RESPECT TO AP PEARL\NCE 

Trouser 
Type 

Blue 
Collar 

A 
B 
c 
D 
E 

White 
Collar 

A 
B 
c 
D 
E 

Non­
Worn 

A 
B 
c 
D 
E 

AATCC Standards 

I fa:-;]~r~a-se-sTse:ms 

4 
5 
l 
1 
3 

4 
5 
l 
l 
3 

4 
5 
l 
2 
2 

2 
5 
l 
2 
2 

3 
5 
l 
3 
2 

3 
Lj 

l 
4 
2 

5 
4 
3 
l 
2 

5 
4 
2 
1 
2 

5 
4 
2 
2 
2 

Type of Evaluation II I 
Panel During Wear i Rating by Men 

.. - - . I 
il -- - ---~-- -~ 1over-

Fabric !Creases ISeamsiiFabric !Creases 

4 
5 
3 
l 
l 

4 
5 
3 
l 
l 

4 
5 
l 
3 
2 

4 
5 
l 
2 
2 

4 
4 
2 
l 
2 

5 
4 
3 
l 
2 

3 
3 
l 
l 
3 

4 
4 
l 
l 
l 

4 
4 
l 
2 
2 

4 
4 
l 
l 
l 

Before After 1Rank II 1 all 

Se ams 1Laun- Laun_- II 

' 1 dering derin gl 

3 
3 
l 
l 
3 

4 
4 
l 
l 
l 

11 

l 
1 
l 
l 
l 

l 
l 
l 
5 
l 

2 
2 
l 
2 
2 

l 
l 
l 
5 
l 

I 
I 

11 4 
I 5 
II l 
'I I, 1 

II 3 

4 
5 
l 

I 3 

II 2 
r[ 

4 
5 
l 
2 
2 

...... 

...... 
-.I 
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T A B L E l. 

SMOOT HNE SS OF DURABLE PRE SS TROU SER S WORN BY MEN OF THE BLUE ----·--· - -- - -- - -- ---
COLLAR GROU P AS EVA LUATED BY AATCC STAN DARD S AFTER --- ----- --

DES IGNATED PERIODS OF WEAR AND LAUNDERING - -- -- . 

Wea r - Lau ndering P e rio d s 
T r o u s e r Typ e s J l-5 I 6 - 10 l 

I I 
11 - 1 5 : 16 - 20 I 21 - 25 l 26 - 30 

_J 

I
. I I 

! I 

1

100% Cottor. . 3 . 7 1 3 . 8 1 

! I I 
I I I 

I 
3 . 9 tJ. . 0 ~· 4 . 0 * 3 . sr.· i 

I 

A ( l 00 ) 

1 3 . 6 · 

I 

I B ( 200) I ! 
1 100% Cotto n I 3 . 2 3 . 4 i 3 . 4 3 . 6 ~· 3 . 4* 

r- I 

I c ( : oo) I . l • 
1 

100% Co tto n I 1 . b i 4 . 6 I 
L_ I I 

I D 65/35 ' ' 

I I I 4 .7" I s .o• i 
4 . 7 •> 4 . 7* 

I Cot t on - Polyeste r 

E 50 / 50 
Co tto n -P olyes t e r 

I I I 
! 4 . 8 I 4 . 7* I 4 . 5 4 . 4 4 . 6 4 . 6 

I 

I 1 I I 
I I I 

4 . 3 I 4 . 4 I 4 . 3 I 4 . 5 1 . 7 4 . 6* I 

I ' I __j 
*Refer to Summar y B fo r n umb e r of pai r s of trous e rs which r e maine d in 

servi c e at desig n a t c J pe rio d s of ~ea r . 
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T A B L E I I 

S M9_0THN ESS OF OUR ABLE PRESS TROUSERS ~ORN !3 Y MEN Qf. THE WHITE 

COLLAR GROUP AS EVALUATED BY AATCC STANDARDS AFTER - ------- ·- ----
DESIGNATED PERIODS Q[ WEAr~ ~NO LAUNDERIN~ . 

l I Wear-Laundering P e riods 
. ------.-----1 

Trous er T ypes l l-5 r-6-10 I 11-15 ! 16 - 20 l 21-25 l 26-~0 . 

. : I : I I ! 

I A c;oo) i 3 • 7 ~1 3 . 9 
1
\ t! .o i 4 . ! 4 .2 : '1 . 1 \ 

\ l 0 0 Yo Co t t o n ! \ [___ . _j_ _____ I 
i- - I I ! I ! I 

I B ( 200) 3 . 2 i 3 . 5 I 3 . ~ I ~L 7 I 2 . 7 l 3 . s I 
1
: 100% Cotton i 1 , 1 ! 1 

I I I I 

·1 1 1 ! ! i i I c (300) I !J. .7 t].8 i t1.9 j 4 . 9 I 5 . 0 I 4 . 9 ! 100% Cotto n 
1 

I I 
1 

1 I 

~ II I : i I I 

I D 65 / 35 4 .7 II 4 . 8 ! IJ. Q i 4 . 9 i 4 . 9 
Cot t o n -Polyest e r 1! I ! I 

I I I I I 

I r- I ! I ' 

I E 50 I 50 l 4 • 7 I 4 • 7 tl • 8 4 . 8 I 4 • 9 I 4 • 8 L_ o t t o n -· P o l y e s t e r 
1 

• I 

4.9 

...... 
lv 
0' 



T A B L E I I I 

S MOOTHN ESS OF NON-WORN DURABLE PRESS TROUSERS AS EVALUATED BY 
- -...c...:...:...:...:::..::...:....:..::-'-'-"'-

AATCC STANDARDS AFTER DESIGNATED PER I ODS OF LA UNDERING 

Trous e r Types 

A ( l 00) 
100% Cotton 

B ( 200) 
100% Cotto n 

c ( 300) 
100% Cotto n 

·-- --
AND TUMBLE DRYING* 

Laundering Periods 

l-5 I 6 -1 0 1 11-1 5 1 16- 20 I 21-25 I 26 -30 

I 

1 
4 . 0 ~ 4 . 3 4 . 2 4 . ·1 4 . 4 1 4 . 4 I 

~-----~--- ---T- ----- i ---- -- ~-------- I 

I 3 . 3 I 3 . 6 ! 3 . 7 I 3 . 9 i 3 . 9 3 . 9 I 
i i I I I 

I ! j 

! 4 . 8 4 . 9 5 . 0 l s .o ! 4 . 9 4 . 9 
I I I I 

I I ' 

D 65/35 I I I I ; ! 
Cotton Po lyester i 4 • 1 ~ I 4 · 9 i 5 . 0 i 5 . 0 l 4 . 9 . 

·-------+-

E 50 / 50 
Cotton-Polyester 4 . 7 

I I i I : 

I 4 .7 4 .7 I 4 , 9 I 4 . 9 4 . 9 

* coop e rative data also reported by S ilalahi (4 9 ) . 
...... 
rv 
---1 



T AB L E I V 

SMOOTHNE SS OF DURABLE PRESS TROUSERS AS EVALUATED ON MEN OF 

THE BLU E COLLAR GRO UP AT DE SI GNA TED PER IODS OF WEA R 

I P e ri ods of Wear 
Trou ser Ty pe s 

I 
I 

5 I 10 I 15 I 20 I j I i 
25 30 

I 
; 

! I 
; ' 

I A ClOO) i I 
I I 
I I 

) 10 0% Cott o n 3 . 6 

I 
3 . tj 3 . l ! 3 . l >!< 

I 3 . 0* 2 . 8* 

i 
I 

I 

I 
I 

I 
i I 

i 
I I 

I B ( 200) 
I ' 

I I I I 
I 10 0~6 Co t to n 

I 
3 . 2 I 3 . 0 i 3 . 0 I 2 . 7 "" 2 . 8 * I 2 . 9 >:• 

! ! ! 
I 

I I 

I 

c ( 300) 
100 % Cotton 

I I I 

I 3 . 9 I 
I I 

3 . 2 ' I I I 
: 3 . 3· 1 3 . ~ · t ~ . o· 3_70 I 

_.L I 

I D 65 / 35 
I i 

I I 
I 

I I 
4 .2 3 . 8 

I 

I 3 . 6 I 3 . 5 I 3. 6 3 . 6* 

I 

Cotton - Polyeste r I 
I 

i 

I 
I 

M I I 

I 

I E 50/50 
I I 

Co t ton - Pol yestie r tl • l 3 . 8 3 . 0 I 3 . 6 3 . 8* 

l I I 
*R e f e r to Summary B fo r numb e r of pai r s of t rous e rs which r e ma i ne d in 

s e r vice at de sig n at ed p e riods o f wea r . 

I 

I 

I 
..... 
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T A B L E V 

SMOOTHNESS OF DURABLE PRESS TROUSERS AS EVALUATED ON ME N OF 
- ··- .;..c..;_;_:~~..._;_;_ 

THE WHITE COLLA R GROUP AT DESIGNATED PERIODS OF WEAR - - . 

r-- p e r i 0 d s 0 f wear -~ 

L 5 I l 0 I 15 l 20 I 25 I 30 J 
~ ! ! I I 
I A (lOO) i 3 . 5 \ 3 . 6 3.3 i 3 . 4 l 3 . 1 
II 100% Cotton ! ! 1 I ! . 
I I _;___-t- -- I ' ·---j 
i ; I I I 
i . . . I I I ' 
i B (200) I 3 . 3 ll 3 . 3 : 3 . 4 ! 3 . 1 'd- . 8 : 3.2 ! 

j l OO % Cotton I \ 1 j_ ! I _j 
f----1 I I I I ! i ! 

I I I I 

I c ( 3 00) ! 3 . 9 1 3 . 8 , 3 .7 I 3 .7 
100% Cotton : 1 I 

i ~·----,.: ' 

l D 6 5 I 3 5 i 4 • 2 I '1 • 0 l 4 • l I 4 . 0 I 4 • l 

L Cot t o 11- t) o l ye s t e r ! 1 -+----+------,.---· 
I I , 
I ~ 5 0 I 5 0 I II . 2 I 11 • 2 I ·1 • l 
Lot.ton - P olyest e r I 1 

Trot\s e:r Types 

3 . 4 

3.8 3 . 6 

tl . 0 3 . 9 

1 4 . o 1 
I 

I ! I 3 . 8 J 
1-' 

"-' 
...0 



TABLE L_l 

SMOOTHNESS OF DURABLE PRESS TRO USERS AS EVALUATED BY MEN OF - -
THE BLUE COLL AR GROUP AT DES IGNAT ED PERI ODS OF WEAR 

Trouser Types 

A (l 00) 

100% Cotton 

B ( 200) 
100% Cotton 

c (300) 
100% Cotton 

D 65/35 
Cotton-Polyester 

E 50/50 
Cotton - Poly e ster 

Periods of We ar 

10 15 20 25 30 

I 

I
I 3 . 4* I 3. 4* I 

i I 
4 . 0 3.5 3 . s>:• 

I I 
3.5 3 . 4 "' 

I I I 3 . 5* I 3 . s~~ i 
i I I 
I I I 
! 1 I 

4 . 0 

4 . 0 3 . 8 * 3 , 9 (.c 4 . 0 ~" 4 . 0* 
: I I 

, -- ~-~---.,. ·~ I I I 

I I : ') i 
4 . 1 I 4 . 0 i 3 . 7 I .; , 6 I 4 . 0 

I i ! I 
I I I I 
r-----~-~,, ~-~- I : I ! 

I I t ' 

I I I I 

3 . 9 I 3 . 8 I 3 . 9 I 3 . 6 I 3 . 6 * I 
I I I I I I 

*Refer to Sum ma ry B for number of pai rs of trousers which rema in ed in 
service at desig n ated periods of wea r. 
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T A B L E V I I 

S MO OT HNESS OF DURABLE PRESS TROUSERS AS EVALUATED BY MEN OF - ----- ----
THE WHI TE COLLAR GROUP AT DESIGNATED PERIODS OF WEAR 

Trous er Types 

A (l 00) 
100% Cotton 

B (200) 
100% Cotton 

c ( 300) 
100% Cotton r----

l D 65/35 
Cottor1-Poly e ster 

E 50/50 
Cotton-Polyest e r 

r ---------- ------- -- ---- ------
1 Periods of Wea r 

I l 0 i 15 I 20 I 25 I 30 I 

I 3 6 1 3 . 5 ! 3 . 4 I 3. l I 3. 2 I 
I . 1 I I 

I I 

I I 

3 . 5 3 . 6 I 3 . 4 I 3 . 3 i 3 . 2 

I I I I 
3 . 7 . 3 . 7 I I 3 . 7 1 

4 . 0 ---+1-3 ~ 
I I - 3 . 6 

_ __j_l -- _ _j 
...... 
\,...) ,_. 



T A B L E V I I I 

APPEARANCE OF CR EASES OF DURABLE PRESS TRO USERS WORN BY MEN OF -- --
THE BLUE COLLAR GROUP AS EVALUATED BY ~ATCC STANDARDS 

AFTER DESIGNATED PERIODS 0~ WEAR AND LAUNDERING -- ---- ---

J I Wear~~-.~-~~~ i n g Per i o d s 
Trouser Types 1 1 

I I 1-5 I 6-10 1 11-1 5 1 16-20 I 21-25 I 26-30 I 
~ I I I I 

I A (l 00) i I I' . i •.• I t< I ~. I 
. 100% Cotton 1 3 . 2 1 3.0 2 . 9 1 2 .9· 1 2 . 6· 1 2.3 · I 
I I I I I I I I I I I 

r--- I i I I I 
I B ( 20 0) ! i l I II 

1 100% Cotton 1 3 .1 ! 2 . 7 ! 2 .7 : 2 .5>:• ! 2 . o ~~ I 1.8* 
I I I I ! I I I I . 

. , I l I i I' I I I 

: I I 
I 4 . 4 4 . 3 i 4 . 4 '~ i 4 . 2 "-• i 4 . 2~~ I 4 . 5;~ I 

I I I I 
I : , 

I I I I I ----i 
I I . i I I 

I 
l c ( 300 ) 
1 100% Co tt on L __ 
i 

I D 65 
Cot t on-Poly e ster 

I 
2 . 7 I ~ .7 2 , 6t!C 

I 
I 

I 
I 

--r-
I 

I 

E 50/50 I 
I 

Cot to n-Polye s t er 3 . 0 2 .7 I 2 . 9 

I 
2 . 9 I 2 . 8 2.7"" 

I I I I 
I I 

*Re f e r to Sun1ma ry B for n um ~ e r of pairs of tro use rs wh i ch r em aine d in 
s e rvic e at d e sig nat ed periods of wea r . 

...... 
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TABLE IX 

APPEA RAN CE OF CREASES OF DU~A3LE ?RESS TROUSERS WORN BY MEN OF 

THE WHITE COLLA R GROUP AS EVALUATED .!~.X AATCC STANDARQ...~ 

AFTER DESIGNATED PERIODS OF WEAR AN D LAUNDERING ------

26 - 30 

i I I I I 

I wv~ vuccvu 

1 

I 3 . 1 I 3 . 0 I 3 . 0 I 2 . 7 : 2 . 8 

,- ' . I I I 
I B ( 200) I I I I 
1 100 % Cotton I 3 . 1 I 3 . 0 

1
1 2.8 I 2 .7 1 2 . 5 2 . 2 I 

I l -l ! ! I 
I I I ; I • ~ c ( 300 ) i l I I I 
1 100% Cotto!1 1 4 . 6 ·1 4 . 6 \: '1.6 ! 4 . 6 I 4 . 4 4 , 2 

I I i I I 
I I I ' : 

0 65/35 I I I ! l I I 
Cotton-Polyester 1 3 . 1 1 3 . 1 i 3 . 0 ! 3 . 0 1 2 . 9 I 2 . 8 

I I I ! \ I I .. J 
I I ~----·-· 

E 50 I 50 I I I I 

Cotton-Po lyester 3 . 4 3 . 4 I 3 .1 I 3 .1 I 3 . 2 I 3 . 0 

I ...... 
w 
w 



I 
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T A B L E X 

APPEARANCE OF CREASES OF NON-WORN DURABL E PRESS TROUSERS AS ------ -
EVA LUATED BY AATCC ST ANDARD S AFTER DESIGNATED PER IO DS OF ·---- --

Trou se r Typ es 

10 0% Cot ton 

B ( 200 ) 
10 0% Co t ton 

c ( 300) 
100% Cotto n 

D 65/35 
Cot t o n-Po lyes t e r 

E 50/50 
Cotto n-Po lyeste r 

LAUND ERING AND TUMB LE DRYI NG* -----

Lau nde rin g Pe riods 

I 
l-5 I 6 -10 1 ll-1 5 1 16 - 20 1 21 - 25 1 26- 30 

I 3 . 4 i 3.1 I 3 . 3 ., ' 

I I I I ! 
I I : I I ! I I : I 
I 3 . 4 I 3 . 1 I 3 . 0 I 3 . 2 i 3 . 0 3 . 0 
I . I I 
I I t I 

I 
I t1 • 6 

r -
1 
i 3 . 1 
I 
I 

3 . 7 

' 4 . 6 II 4 .7 4 . 7 4 . 3 ! 4 . 5 ! 
I ' I 
i . i I 

I i 1 ~ I I : I I I 
3 . 2 i 2 . 9 i 2 . 9 ! 2 . 9 : 2 . 9 1 

! ! ! ! i 

3.6 3.4 [ 3~5_ / . ~ - 2- l 3 . l 1 

gCoo pe rati v e rlata also r e po r t e d by S il a l ah i l 49) . 
..... 
w 
.;:,. 



T A B L E X I 

APPEARANCE OF CREASES OF DUR ABLE PRESS TROUSER S AS EVALUATED ON -- -- -- ~~~ 
MEN OF THE BLUE COLLAR GROUP AT DESIGNATED PERIODS OF WE AR -· -- -- --- --- - -- -- --

Tro user Types '---.---,.....-----r---.-------,--~1 
\ . s _____ L __ 1_o __ ! __ 1_s ____ J_ -~o ___ f 25 J 3~ 

Periods of Wea r 

I I I 

I A (100) I I I i 
II 3 . 5 I 3.1 I 2 . 8* i 2 . 7~ ) 2 . 5• I 2 . 2* I ~0% Cotton 

B ( 200) 
100% Cotton 

c ( 300) 
100% Cotton 

I I I , 
' ! ! J 

i 
3. 5 I 2 . 7 

I 

I ! 

, I j 
I I I 

I I 

2 . 5* : 2. 4 0:C ! 2 . 2* 
I 
I 

2 . 2* 

~, I 
I 4 . 4 l <1 .1 3 . 7o:c 3 . 6* 4 . 0 -:c 
I I 

~--------------~~-- I l:J 
0 65/35 
Cotton - Polyester 

E 50/50 
Cotton-Polyeste r 

I 

3 . 7 i 3 . 5 

3 . 9 3 . 4 

3 . 2 

+-
i 
I 

I 3 . 5 

I 

2 . 9 2 . 9 I 3 .o• I 

r-I I 
i I I 

I 
3 . 3 I 3 . 2 

I 
3 . l ~· 

I 
*Refer to Summary B fo r nu mber of pairs of trousers which re mained in 

s ervi c e at designat e d periods o f wear . 
~ 
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T A B L E X I I 

APPEARANCE OF CREASES Q.f.. DURA~~ PRESS TROUSERS AS ,;_vAr:! . .UATED_ ON 

~1 E~ Q£. THE }Y_HITE COLLAR GROUP _AT DE?_.!_GNATED PER I ODS OF WEAR 

[ --· P e r i o d s of We a r --~ 
T r o u s e r '!' yp e s : r-----.1----,-------,- I 

I l_ 5 I l 0 I 1 5 I 20 \ 25 i 30 J 
1
11 A (10 0 ) i I i ' l I -- ! 

10 0% Cotton ! 3 .0 I 3 .3 I ~. 9 i 2.7 I 2.7 2.5 j 
1 t I ' I 
I : I I I i _j' 

I I : 

! B ( 20 0 ) i i I i ! 
j lOO % Cott on ' 2 . 8 l 2 . 9 j 2 .7 j 2 .7 2. 4 2. 4 i 
I I ! I I I 
---·-- I I I I 
I I I - : I I 

c ( 300 ) 
100 % Co t t o n 

0 65/35 
Co tto n -Po ly este r 

i · I 
I I ' i 3 . 9 c1 . o 3 .7 I 3 . 8 3 . 8 i 3.7 
' I I 

II: I i i I 

3 . 8 I 3 . 7 I 3.5 i 3 . 4 ! 3 . 3 I 
I !' I I I ! 

3 . 4 

I 

E 5 0 /50 ~ 
Co tton - P o l y es t er I 3 • 7 

' J___ I 

I ,. I i I 
i 4 . 0 i 3 . 6 3 . 5 3 . 4 I 3 . 3 I 

-- ~-~--_j I I 
.... 
w 
0' 
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T A B L E X I I I 

APPEARANCE OF CREASES OF DO~ABL~ PRESS TROUSERS AS EVALUATED BY MEN 

OF THE BLUE COLLAR GROUP AT DESIGNATED PERIODS OF WEAR 

Trouser Types 

---- --

I Periods of Wear I 
l 10 I 15 l 20 I 25 I 30 I 

r------~--~------ -

3. 7 l 
I 

3 . 6 

1-=---l 
I 

3 . 3 

3.2 

3 . e~:c 

2. 9~· 3 , 1 (c 
I 
I 
! 
I 

3 .1* 
I 
I 3 . o ·~ 

i 

-- -- l 

3 . 2* 

~-------1 

i 

j 3 . o <• I 
I 
I 

I ------ ~ 

3 . 8" \ 4 . 0• I 4 .o• '\. 
, I 
i I 

-~-----------'>------1 

! 
i ' I 3 . 6 I 3 . 3 3 . 3 D 65/35 I I 

Cotton-Polyester . 3 .7 3 . 7 
I i i 

E 50/50 
Cotton - Polyester 3 .6 3 . 5 

L __ -- ____ j 
-~-----~-

1 

I 
3 . 5 

1 

I 
L__ 1 I 

3 . 5 3 . 4 

'Refer to Summary 8 for number of pairs of t ro u sers which re ma ined in 
s ervice at designated periods of we ar. 
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T A B L E X I V 

APPEARANCE 0F S:R EJ\S ES OF DURABLE f..R ESS TR O U S E!l_~ AS EV JI. LUATED BY MEN 

Qf. THE;_ J~}j_l_~ CO LLAR GROU~ _AT _DE~l_GNAT~_Q. ~-ER_!_O DS Q~ ~EAR 

~! roueer Types 

i 
A (100) 
100% Cotton 

i 
I 
I 
I 
I 

i 
' B ( 200) I 

! lOG ~~ Cotton I 

l(J l 
3 . 4 

3 . 3 

--, 
____ I 

_\ 20 l 25 I 3o j 
: ! i I 
i I I I I 3.i_ ! 3 . 2 ! 2,9 I 
I I i ' ------1 

I I 

Perio ds of We ar 

15 

3 . 3 

I 

I 
2 . 9 2 . a 3.3 3.4 

r---:·-- -- : - -· ---~------· 
l 

1

1 

r C ( o OO) 1 

100% Cotton I 
~-------. 

3 . 9 3.9 3.5 3.9 3 . 8 

I i D 6 5/3 5 I 

~Co t ton-Polyes te r I i i 
' ---t--

1 . I J 

1 Co t ton-Polyester I J .8 I 4 .0 1 3.8 I ~L 5 

. l 3 . 3 3 . 5 3 . 13 :L7 

3 . 4 

L___ J I 
....... 
w 
CD 



TABLE XV 

APP EARANCE OF SEAMS OF DURAI3LE PRESS TROUSEHS WORN _?Y !1EN OF THE 

BLUE COLLAR GROUP AS EVALUATED BY AAT CC STANDARDS AFTER - -- ----- ----
DESIGNAT ED PERIODS OF WEAS AND LAUNDERING ---- -- ---- ---

I 
I 
1.-
i 

l-- We3r --Laur.dering P e riods j 
! 1. - 5 I 6 -l O l ll-15 l }6-20 I 21 - 25 1 26 - 30 J 
I I =t ,..----- I . 

Trou ser Types 

! A (1 00) 
100% Cotton 

I ! I I ' l 3 . 11 i 3.7 3 . 6 3 . 11* I 3 . LJ f.• i ~ . 4 -:o 
I : - I I I I 

B ( 200) I i ! I' _,i ____ ~ 
100% Cotton 1 3 .7 3 . 9 I 3 .7 I 3 . 6.:. 3 . 5 » j 3 .5* j 

i---· I I I : I 
! c (300) I , 1 

1 ~ 
1 100% Cotton i 4 .2 L2 j 4. 1* I :l.9* I 3 .7 • j 4 . 0• I 

I I I I 

. I I I I I 

I D 65/ 35 ! I i i i I 
Lton~Po1yester I 4 ,5 i 4 , 5 ! 4 . 4 I 4 , 6 4 . 6 -t=-11 4 .7 11

' I 

I Eco' ~·o i I I j 

l Co~t~~ -Polye s ter 1 4 . 4 l 4.4 I 4 . 2 4 . 2 4 . 3 I 4 . 3* 

* . - I i I I i j 
Refer to Summary B f or numb e r of 
servic e at designated periods o f 

pairs 
wear . 

of tro u sers wh ich rem a in ed in 

,_. 
w 
-.{) 



T A B L £ X V I 

APPEAR ANCE OF SEAMS OF DURABLE PRESS TROU SERS WORN BY MEN OF THE --------- -- -- -------- ---- -- --- --
WHI TE COLLAR GROUP AS EVALUATED BY AAT CC STANDA RD S AFTER - - - ------ . 

DE SI GNATED PER I OD S OF WEAR AND LAUNDER ING ------- - -- ---

Wear -Laun de rin g Perio ds 
Trous e r Ty pes 

l-5 

' I 

f-6 -1 o i ~ 1 - 1 s i 1 6 - 2 o l 2 1 . -2 s i 2 6 - 3 o I 
=============================~~======I==== ~ ; ' I 

A (100) I 3 . 6 
100% Cott on I 

-r- I ~ ' I 

II I I i . 
3 . 6 I 3 • ·1 3 ' 2 I 3 . 3 I 3 • 2 I 

: I i I I 
1---------·---~--- L ~ - ~ 

I I I ! I i 
B ( 200) 
100% Cotto n 

c (300 ) 
100% Cotton 

3 .7 ! 3.6 i 3 . 6 3 . 6 ! 3 . 5 ! 3 . 5 i 
I I I I ! 

I' ,. II I I : i 
I I ! : 

\ 4') 1 4? I A l I t!Q 1 41 1 4 1 j I •. ) ' - • - i ".I • i . . i • I • I 
! I I I I I I 

----+- I I I i 

-+---~~-4-.6 i 4 .7J 4 . 8 I 4 . 8 I 
D 6:S/35 
Cotton-Po l yester -1 . 6 4 .6 

E 50/50 
Cotton - Polyester 4 . 2 4 . l 

I I l ! I 
1
: 4 . 0 I 4 . 1 i 4 .1 I 4 . 1 

I I I 
! _____________ ~---~~ -------~------~~----

..... 

.c. 
0 



T .1\ B L E X V I I 

APPEARANCE OF SEAMS OF ~ON-WORN DURABLE PRESS TROUS ERS AS 

EVALUATED BY AATCC STANDARDS AFTER DESIGNATED -- -

PERIODS OF LAUNDERING AND TUMBLE DR YING* 

. I 
1 Laund e ring P e riods J 

j Trousf: r Tvpe~ i 1 - , 1 · 

I . I l-5 I 6-lO , ll-!5 ' 16-20 I 21-25 ! 26-30 I 
F - - I _.L__ I 
I ' ! l ' =l 
i A (lOO) i i I I I I 
I 100% Cotton \ 3 . 9 \ 11.0 I 3 .7 I 3 . 5 3. 1\ ~1 . 5 i 
' I I . I i . 1 r--- I - --r I ; I 

B ( 200) ! ; I I i i 
100% Cotton J 3 . 6 : 4 . 2 1 3 . 0 3 .7 i 3 . 6 j 3 . 5 t 

! j I ~ i 

c ( 300) I i ! j I I I 
100% Cottor. i 4 . 3 j 145 4 . 3 1 1\ , 2 I 4 .1 I 1 .2 \ 

----------~'---------~' - I I I I 
I i I 1- I I 

D 65/35 
Cotton - Polyestcl 

! I I I ! I I 

! 4 . 2 I 4 . 8 : tl.7 I 4 .7 I 4 . 7 I! 4 .6 
1

J
1 

L___ I I I I 

I I +- I' I ! 

E 50/50 I ,. ! I I 
Cotton-Polyester ~.3 ~ 4 . 2 

1 
1 . ! i 4 .2 I 4 . 1 4 . 2 

*coop e rative data a lso r eported by Silalnhi (4 9) . 
...... 
.!::. 
...... 



T A B L E X V I I I ---

APPEARANCE OF SEAMS OF DURABLE PRESS TRO USERS AS EVALUAT ED ON MEN -- --- -- ----- - ·-
OF. THE BLU~ COLLAR GROUP A't DESIGNATED PERIODS OF _WEAR 

I Tro:.:s er Types 
i 

l 
! A (100) 
I 100% Cot to n 
' I 
I 

I 
i B ( 20 0) 
i 100% Cotton 
[ 

rc ( 3-00) 

I 100% Cotton 
I 
~----------------------
i 
i D 65/35 
j Cotton - Polyester 
I 

r;-5-0~50 
I Cotton-Polyester 
i __ _ 

Fs--~ ·- tQPer::ds lof ::•r I 25 I 3~ 
I i I I -- ~ 

! 3.8 I 3 . 8 j 3 . a • 1 3 .7• I 4 . o• I 
I I I ! I 
I - --,..... ' + - ·--i 

I ! I I I 
3 7 I ') r. : 'J 9"' I ') 7... I ') ·r"' I . I ,) . 7 ! J • . ! d • . I ..J • • II 

...!..- I ___ i_ ---+'---__, 
I ! : ! I I 1 I 

. 4 .2(' i LJ.O "" I 4 . 0* :1! 4 . 7* i 

! i I 

3.8 

3.e 

Lj • 3 tl • 3 

,- ' i I l I 

4 . 5 I 4 .5 
1
, ,1.6 i 4 . 9 , 4 . 6"' 1 

I I I I 

-~ , i -r ---- ; 
I 4 . 0 I 4 . 2 I 4 .1 I 4 . 5 I 4 . 6* I 
I I I I l J 

4 . 6 

Lj • l 

*R e fer to Summary D for number of pa i rs of trousers whi ch r ema in ed in 
service at desig n ated per iods of we a r. 

..... 
.!::>. 
!\.) 



T}\BLE X I X 

APPEARANC~ OF SEAM~ OF _O!JRJ\BLE PHESS_ JROUSERS AS EVALUATED ON MEN 

OF THE WHITE COLLAR §_f{OUP AT Df<:S IGNATED PERIODS Q!:_ !'{EAR 

r--
Pe:::'iods of Wear _j 

! Trouser TypAs 
I 

15 l 20 ! 25 I 30 I 5 10 
·--;-- ,__ -

A (100) 
100% Cotton 

1 

3.2 i 3 . 3 ! 3 . 4 

----~------+~ -----

3 .~ 3.2 
I 
l :3 • 1 I 
I 
I 

B (200) 
100% Cotton 3.5 1 i 3 . 8 I 3 . 4 3 . 4 

I c (300) ' lj II 

1 100% Cotton I 3 .9 I 3.9 i 3 . 9 3 8 
I I I . • 
t-- I 1 ! 
I . I I 
~ D 65/35 ! j 

i Cotton-Polyester i 4 .3 ! 4 . 2 I 
I I --! 

I ! 1 

I 3. 8 i 3 . 8 I 
I . I 

4 • 1 4 . 3 

E 50/50 
4 .0 3 . 9 Cotton-Polyester 

I 
.L 

I \ 

3.5 
I 

: I 
I .-, 3 • 
i •J . i 

3 . 7 3 . 8 
! 

! 
I 

4 . 5 4 . 3 i 

---l----J 
I 

4 . 1 I 4 . 2 ! 

__,__ J 
..... 
.,'::.. 
·~ 



T A 8 L E X X 

~pp ~ArL~NC~ OF SE AM S OF DURABLE PRE SS TR OQ_S ER S ~~ EV AL UAT EQ_ BY MEN 

OF I_tl_~ JlhUE ~OLLAR G R OQ_~ AT DESIGN ATED PERIODS OF ~~AR 

I I Pe r i ods of We ar ~ 
J Trouser Types I 15 ! 20 J 25 ~0 ! 
I i 10 I i ' 
I ' I I l I I : I ' 
I I I I I ' 

i[ A ( lOO) I 4 3 I 3 5 i 3 , 4 i.' i 3 . 4 .:' I 
I • I • I I I ! 1 o o% co tton 1 1 i 1 , 

I I , , 

r--- ---r- I I ! I 
! B (200) II 4 0 i 3 .7 ! 3 . 8~- l 3 . 5 ~' i 

• ' ' 1 I , 100% Cotton 1 ' : 
I 

I 
I 
i 
I c C3oo ) 
/ J. OO% Co tt on 

4 . 2 

ii---------;---
1 D 65/35 

Co tton - Polyes t e r LJ • 3 

T 
i 

I 
E 50/50 ! :i 8 
Co tt on - Poly e s ter I ~ · 

I! • 0 >:: 

I 
_j_ __ 

A ' ) 
' ! • -

f.---

3 . 8 

4 . 0* 4 . 0 * 

3 . 7 4 . 2 

I 3 . 9 I 3 ;"' I 

I • I 

I I 
I 

3. 4 ~· 

3 . 6 * 

4 . 0"" 

4 . l * 

3 . 6 f.< 

*Re f er to Su mmary B for n um be r 
s er vic e at de si g n a t e d periods 

o f pa i rs of t rous e rs wh i c h re ma i ne d 
o f we ar . 

in ...... 

"""" ,.!::. 



T A B L E X X I 

APPEARANCE .QX .. SEA\tS 0~ DURABL~ PRESS T~OUSERS_ ~ EVALg_ATEQ. BY MEN 

OF T HE WHITE COLLAR GROU P AT DE SIGNATED PE RIODS OF WEAR ·--- --- - - - ---- ---- - ----- __ , ----- ---

P e rio d s of We ar I 

! 10 I 1 5 I 20 ! 25 l 3 0 1 

·---; 

Trous e r Typ e s 

i A ( 100) : I 
\ 100% Cotton 3 . 9 3 . 5 1 3 . 4 3 . 5 3 . 1 ! 
I ! I 

I I 

~~2oo ) " i , I 
1 100 % Co tton o . 8 3 .7 j 3 .7 3 . 3 3 . 0 I 
I : I 
. I I ____J 
I l 1 
I C ( 30 ·:) ) ' · 
I 4 2 I ') ' I I I l OO% Cotton , · ' .._, , b ! 4 . 0 3 . 9 3 . 8 1 

I I . I 

I ' I ' 

r-- ! ; ! 
I 

I I D 6 5/35 
I C o t t o :1 - P o l y e s t e r : 
I t I I i 

3 . 9 4 . 0 3 . 9 3 .7 3 . 7 

I E 5 0 I 50 I ! i l -
1 ~ o ~t on-Po1 y este r I 3 . 8 I 4 . 0 1 4 . 1 I 3 . 9 3 . 8 
L I I I 

I ' 

,_. 
;!:o. 

Ul 



r 
I 
I 

TABLE X X I I 

APPARENT SOIL ON DURABLE PRESS J..ROUSER S WOf{N BY ME ri 

OF THE -~LUJI COLLAR _G!\QlJ.f. AS EVALUATED 

BEFORE LAUNDERING 

Periods o f Wear J 
I I ' -l Tr ouser Types 

l - 5 6-10 

r-
-· I I I l l - l 5 J l 6 -- 2 0 I 2 l - 2 5 I 2 6- 3 0 I 

I I i I I =-=j 
1 A (100) 

lOO% Cotton 

I ' I I . 

1
: :i.O ' 2.5 i 2,1 i 2 . 0 : I 2 3 II 2 ~ I I I I . . ,, 

-t-----rl - I i I ~ I I ------.- ' 
! B (200) I I ! I II l 
I, 100% Cotton 3 . 0 1 2 . 3 l 2 . 0 : ~ . 0 2 L1 ! 2 [· 1

1 
I I I I . ' I • ' 

~·-----------------~------J______ I i I ! I 

I c (300) i i ! I i i I 
I 100% Cotton 1 :3 . 0 i 3 . 0 J 2 , 1 1' 2 . :3 ! 2 4 I 2 ~ II 
I I I ' I . - I • ' 
I I I I ! i I I I ' ' I ! 

I D 65/35 . I I i ! : l 
~Cotton-Polyes ter \ 2 . 9 i 2 . 5 I 2.0 i 2 .2 li 2 . 3 ~ 2 . 4 ~~ 

' , I I 

E 5 0/50 I i i I I i 
I Cotton - Polyester 

1
. 3 • 0 j 2 . 3 \ 2 . 0 j 2.1 l 2 . 9 \ 2 . 4 i 

l_ . I i I I_ ! 
..... 
,£>. 

0' 



T A B L E X X T I I 

APP_ARENT SOIL ON DURABLE PRESS TROUSERS WORN BY MEN 

OF THE WHITE COL LAR GROUP Ali EVALUATED 

BEFORE LAUNDERING 

J Periods of Wear 
Trouser Ty pes r1 ------~~--------~1--------.-------,~--------~, ------~ 

I 1- 5 6 -10 i 11-15 I 16- 20 21 - 25 26 - 30 

A (100) 
100% Cotton ~ 3 . 9 3 . 7 3 . 6 1 3 . 7 

I i i 

3. 5 
l 
I 

I 
I I i i I I I , 1 1 

B (200) 3 . 9 3 . 8 1 3 . 7 ! 3 . 8 ! 3 . 6 ,1· 3. 6 I 

I 100% c 0 t t 0 !1 I I ! : I l I 

~ I l i I I i 
I c (300) I t1.0 I 3 . 8 'I 3 . 7 I 3 . 8 i 3 .7 i 3 . 3 I 

. 100% Cott on I _j_ . I ! ! _ 
I ' -7-- I I 
I I I ! l I I i 
I 0 65/35 J 3 . 8 i 3 . 6 II 3 . 6 'I 3 . 5 I 3 . 3 I 3 .2 !I 
I Cot ton - Polyester ~ I j I . 

l I i ., I I ! 
E 50 /50 , 4 . 0 3 . 7 I ~.6 3 . 7 I 3. 6 I 3 . 6 I 
Cotton - Pol y este r 1 : 

1 
J 

I I ________________ J_ ____ ~-------~----~ 

.... 
~ 

- J 



'l' A B ~ E X X_l_l( 

APPARENT SOIL ON DURABLE _PRESS TROUSERS WORN BY MEN 

OF _IHE BLUE COLLAR GHOUP AS EVALUATED 

AFTER LAUNDERING 

r·---
1 I Periods of Wear 
I Trouser Type<; ~ 
~ i l - 5 I 6 - lO I ll - 15 i J6 -20 I 21 - 25 

I I 

I 2 6 - 30 
d I 

I I A ( l 00) i I I 

i 100% Cotten _I 3 · 9 I ~--~ -3. 2 , 

I p, (200) I . I ' -~.---..;...., 
j lOO ~\~ Cotton i Ll .O 1 3 . 3 3 . 2 0 . 2 ! 
l I - I I 

3 . 3 3 .2 

3 . l 

1- ~ ---- ' 
1 c ( 300) r . I 1 ~ 
~ Cotton --!! 3 . 8 I ~).7 i 3 . S j 

i ! ~ 
-- : I I 

3 . 6 3 • L1 

3 . 1 3 .2 

I 3 .2 I 

I 
I 

I 
---, 

I 
I 3 c:: • v 

! 
-~ 
I 
I 

3 . 8 

3 .0 
i 
I --+-----) 
I 

~- --~T------ r 

IE 50/50 I 3 . 9 I 3 . S 
I Cot t ~n-Poly est er I l__ 

3 . t! " 3 I 3 2 I 3 ') 1 
,) • ' • I • ~ I 

t-

,c,. 
CD 



T A B L E X X V 

APPAHEN'[ SOIL ON DURABLE PRESS TROUSEI1S WORN BY ME~ 

OF THE WHIT~ COLLAR GROUP ~ EVALUATED 

AFTER LAUNDERING 

Periods of Wear I 
I 
1 Trouser Types 1 

i I l-5 I 6 -1 0 i ll-15 1 16 - 20 I ?l - 25 I 26 - 30 I 
I I I I 

I A (100) I I I I I I ~ 
l 00 % Co tt on I 4 · 7 I 4 • 5 I 4 • 3 I 4 . l I 4 . 0 I 3 . 9 I 
~ I I I L I ! 

I ~-~?0~) I I . · 100% Cotto n 4 · 6 4 . 4 4 . 3 4 . 3 I 4 .1 I 4 . 0 

I I I I 

c (300) 
100% Cotton 

D 65 / 35 
Cot t on-Polye ste r 

I I ' I 
I 

, I 
I I I 
I 4 .5 I 4 . 3 • 4 . 2 4 . 2 I 4 . 2 I 3 . 8 

I . i I 

! 4.3 [ I 4 . 1 I 4 . o-T -4-. 1 I 4 . 3 j 3. 6 

I I i I I 
L I I 

! I I ~ ~ I !! I I 
I I 4 . 5 I 4 . 3 I ~ . .J ! 4 .1 I 4 . 1 I 4 .0 

c 50 / 50 
Cotton - Polyester 

>-' 

.!::>. 
--o 


