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ABSTRACT

Two g roups of p e rm a n e n t p r e s s  s h ir ts  w e re  c o m p a re d  

and ev a lu a ted  in  th is  in v e s tig a tio n . One group w as 100 p e r  cen t 

co tton  and th e  o th e r  a  b len d  of 65 p e r  cen t K odel p o ly e s te r  and 35 

p e r  cen t co tto n . E v a lu a tio n s  and c o m p a riso n s  w e re  m ade by 14 

m en , each  of w hom  w o re  one s h ir t  f ro m  each  group o v e r  a p e r io d  

of th re e  m onths and by th re e  p ro fe s s io n a l hom e e c o n o m is ts  who c o m ­

p a re d  and ev a lu a ted  s ix  s h ir t s  w hich w e re  la u n d e red  in  th e  la b o r a ­

to ry .

T e s ts  fo r  d im en sio n a l s ta b ili ty , c o lo r fa s tn e s s , co m fo rt, 

and a p p ea ra n c e  due to  m ethod  of la u n d e r in g  show ed no a p p re c ia b le  

d iffe re n c e s  in  the s h ir ts  and be tw een  th e  s h i r t s .  H ow ever, the 

c o lla r  of the  a ll co tton  s h i r t s  did sh rin k  an av e ra g e  of 1 .6  p e r  cent, 

w hich m igh t be e x c e ss iv e  if  th is  type of s h i r t  w e re  to  be w o rn  w ith 

the c o l la r  bu ttoned . V ery  l i t t le  d iffe ren ce  w as found o v e r  the p e rio d  

of lau n d e rin g s  and be tw een  the s h ir ts  in  the  a re a s  of o v e ra l l  a p p e a r ­

ance, se a m  a p p e a ra n c e , . f ro n t opening a p p ea ra n c e , and c o lla r  

a p p e a ra n c e . T h e se  a p p e a ra n c e s  w e re  a l l  g en e ra lly  r a te d  lo w er 

than  w as the  fa b r ic  appe a ra n c e . F a b r ic  ap p e a ran c e  se e m e d  to be 

ev a lu a ted  as  the  b e s t  c h a r a c te r is t ic .

The o u tstan d in g  co n c lu sio n  re a c h e d  w as th a t the fa b ric  . 

of the  s h i r t s  is  v e ry  c lo se  to  b e in g  p e rm a n e n tly  p r e s s e d  in  the  

opinion of the  o b s e rv e r s  and the m en  in  the  su rv e y . T he



c o n s tru c tio n  of the  g a rm e n ts  is  p o o r, though, c au s in g  the  a p p e a r ­

ance of the g a rm e n ts  to  be  u n accep tab le  a s  a d v e r tis e d  by  the 

m a n u fa c tu re r  to re q u ire  "no iro n in g " .



C H A PTE R  I

INTRODUCTION

M uch r e s e a r c h  h as  b een  conducted  in the l a s t  few y e a rs  

on p e rm a n e n t p r e s s  f in ish e s  now b e in g  u se d  in re a d y -m a d e  g a rm en ts  

and y a rd  goods. T h is  r e s e a r c h  h a s  m a in ly  been  done u n d e r  co n ­

tro l le d  cond itions in  a  la b o ra to ry  s itu a tio n . F o r te s s  (10) and S tultz 

(10, 34, 35, 36) have done w ork  w ith  p o ly e s te r  and co tto n  b len d s u sed  

fo r  p e rm a n e n t p r e s s  g a rm e n ts ; G o ld ste in  and M ay (11, 12) w orked  

w ith c h e m ic a ls  to be u se d  on c e llu lo s ic s  in  the  p e rm a n e n t p r e s s  

p ro c e s s ;  L ee (19, 20) h a s  w o rk ed  w ith  the  sy n th e tic  f ib e r s  in  d u rab le  

p r e s s ;  and the N a tio n a l C otton C ouncil (24, 25) is  w o rk in g  on im ­

p ro v e m e n ts  of the a l l  co tton  p e rm a n e n t p r e s s .  T he in v e s tig a to r  

ch o se  to conduct a c o n su m e r su rv e y  u s in g  m e n 's  s h ir t s  and to 

c o m p a re  r e s u l t s  ob ta ined  in  the  su rv e y  w ith r e s u l ts  of la b o ra to ry  

te s tin g .

. W ith the e a r l i e r  w ash  -an d  -w e a r  types of f in ish e s , the 

f ib e r  u sed  w as cotton; how ever, L ee  (19, 20) of D uPont C h em ica l 

C o rp o ra tio n  and S tu ltz  (34, 35, 36) of C e lan ese  C h em ica l Com pany 

s ta te d  th a t 100 p e r  cen t co tton  p ro v e d  u n s a tis fa c to ry . B ecau se  of 

t h i s ,  b len d s  of v a r io u s  f ib e rs  w e re  u se d  such  as  co tto n  and nylon 

420, p o ly e s te r  and h ig h -w e t m odulus ray o n , a c ry lic  and h ig h -w et 

m odulus rayon , and p o ly e s te r  and co tto n . A cco rd in g  to L ee  (20) 

the  sy n th e tic  f ib e rs  a r e  v e ry  im p o rta n t in  the  a r e a  of w e a r  life



and w rin k le  r e s is ta n c e .  They n eed  no c h em ic a l tre a tm e n t, a r e  h e a t 

s e tta b le , can  be shaped  and c r e a s e d  in p re s s in g , and keep  th e ir  shape 

d u rin g  su b seq u en t w e a rin g  and w ash ing . W hen b len d ed  w ith c e llu -  

lo s ic s ,  they  he lp  to r e ta in  the fa b r ic  s tre n g th  and a b ra s io n  r e s is ta n c e  

w hich is  lo s t  w ith the c e llu lo s ic s  w hen s ix  to e igh t p e r  cen t r e s in  is  

app lied  to the  fa b ric .

S tu ltz  (35) s ta te d  th a t in 1965 the  m a jo r i ty  of fa b r ic s  

in  the  v a r io u s  p e rm a n e n t p r e s s  p ro g ra m s  w as p o ly e s te r  and cotton  

b len d s. W ith the p o ly e s te r  p r e s e n t  i t  is  p o ss ib le  to c h e m ic a lly  t r e a t  

the  co tton  w ith the re q u is i te  am ount of r e a c ta n t  so th a t it  can  be 

ac tu a lly  s ta b iliz e d  and c ro s s - l in k e d  in  a g a rm en t co n fig u ra tio n . The 

in c re a s e d  u se  of p o ly e s te r  is  show n by s ta t i s t ic s  in  the T e x tile  

O rganon  (8). The u se  of co tton  in  m e n 's  b u s in e s s  and d r e s s  s h ir ts  

in c re a s e d  f ro m  72 m illio n  pounds in  1956 to 108. 6 m illio n  pounds 

in 1964, an in c re a s e  of 50. 8 p e r  c en t. . S tap le  m an -m a d e  f ib e rs  o th e r  

than  ray o n  o r  a c e ta te , how ever, in c re a s e d  f ro m  1. 8 m illio n  pounds 

in  1956 to 6. 9 m illio n  pounds in  1964, an  in c re a s e  of 283 p e r  cen t.

It is  the  p u rp o se  of th is  p a p e r  to accep t o r  r e je c t  the 

n u ll h y p o th esis  th a t th e re  is  not a s ig n if ic a n t d iffe ren ce  in  the  

p e rfo rm a n c e  of the. 100 p e r  cen t co tton  and the  65 p e r  cent-K odel 

p o ly e s te r  and 35 p e r  cen t co tton  b lend  p e rm a n e n t p r e s s  s h ir t s  a f te r  

la b o ra to ry  lau n d e rin g s  b a se d  on lig h t re f le c ta n c e . . C o n su m er 

accep tan ce  of the s h ir ts  w as ev a lu a ted  in  the  la b o ra to ry  and by a 

su rv ey . The la b o ra to ry  ev a lu a tio n s  w e re  m ade fo r fa b r ic  d e fec ts , 

d im en sio n a l s ta b ility , c o lo r fa s tn e s s , and a c c e p ta b ility  of o v e ra ll
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g a rm en t a p p ea ra n c e , fa b r ic  ap p e a ra n c e , se am  ap p e a ra n c e , fro n t 

opening ap p e a ran ce , and c o lla r  a p p e a ra n c e . T he c o n su m e r su rv e y  

w as b a se d  on o v e ra ll  ap p e a ran ce , fa b r ic  ap p e a ran ce , s e a m  a p p e a r ­

ance, fro n t opening ap p e a ra n c e , c o l la r  ap p e a ran ce , co m fo rt, and 

c o lo r fa s tn e s s  d u rin g  the  th re e  m onth  p e r io d  of w e a r  and la u n d e r in g s . 

C o m p ariso n s  w e re  m ade be tw een  th e  la b o ra to ry  and su rv e y  find ings.

T h e re  a re  lim ita tio n s  of th is  s tudy . The su rv e y  w as 

conducted  fo r  a  p e r io d  of th re e  m o n th s . W hile the  s h i r t s  w e re  

g e n e ra lly  w o rn  often d u rin g  th is  tim e , th ey  w e re  ju s t  beg inn ing  to  

show s ig n s  of w e a r , and th e re  m ig h t have b een  o th e r  s ig n if ic an t 

find ings o v e r a lo n g e r  p e r io d  of tim e . The sam p le  of m en  fo r the 

su rv e y  w as fo u rte e n . A la r g e r  sa m p le  m igh t have p ro d u ced  

d iffe ren t r e s u l t s .  A lso , the  fa c t th a t m o s t of the m en  w e re  a t a 

h igh ed u ca tio n a l le v e l m igh t have had  so m e b e a r in g  on the  r e s u l t s .  

Only one b ra n d  of s h i r t  w as te s te d  and only one type of g a rm en t 

u sed .



C H A PTER  II

REVIEW  O F LITER A TU R E

W a sh -an d -W ea r

B efo re  p e rm a n e n t p r e s s  f in ish e s  w ere  ap p lied  to c lo th ing  

o r  y a rd  goods, w a s h -a n d -w e a r  w as a w an ted  fe a tu re . A c co rd in g  to 

K rum ho lz  (18) a w a sh -a n d -w e a r  g a rm e n t is  one w hich w ill s a t i s ­

fa c to r i ly  r e ta in  i ts  o r ig in a l n e a t a p p e a ran ce  a f te r  re p e a te d  w e a r  

and la u n d e rin g  w ith  l i t t le ,  if  any, to u ch -u p  iro n in g s . . In add ition , 

the  g a rm en t m u s t m e e t the  c o n su m e r dem ands fo r d u ra b ility , c o lo r  

s ta b ili ty  and sh rin k a g e . W ham  (41) s ta te d  th a t in  1957 two b illio n  

y a rd s  of w a sh -a n d  w e a r  t r e a te d  co tto n  c lo th  w e re  p ro d u ced  and 

th a t $350 m illio n  d o lla rs  w e re  sp en t fo r  w a sh -a n d -w e a r  m e n 's  w e a r  

in  the  sa m e  y e a r .

W a sh -a n d -w e a r  p ro v e d  u n s a tis fa c to ry , how ever, and 

F ynn  (9) gave re a s o n s .  E x c e ss iv e  sh rin k ag e , a t t ra c t io n  of so il, 

d isc o lo ra tio n , fa i lu re  of a ll  p a r ts  of the  sam e  g a rm e n t to keep  the 

sam e  d e g re e  of w h ite n e ss , o d o rs  f ro m  fin ish in g  ag en ts  on the 

fa b ric , lo s s  of te n s ile  s tren g th , lo s s  of a b ra s io n  r e s is ta n c e ,  and 

lo s s  of t e a r  s tre n g th  w e re  a ll f a i lu re s  of the e a r l i e r  w a sh -a n d -  

w e a r  fa b r ic s .

Some im p ro v em e n ts  and c la im s  w ere  m ade in  the  

w a sh -a n d -w e a r , bu t c o n su m e rs  w e re  d isap p o in ted  and sk e p tic a l 

b e c a u se  the c la im s  did no t a lw ays p ro v e  tru e .  G o ldste in  (12)



re m a rk e d  th a t w a sh -a n d -w e a r  co tto n s  had  b ecom e som ew hat of a 

f a rc e  in the  m in d s of the  c o n su m e rs . F a b r ic s  would no t hold  

c r e a s e s  o r  p le a ts ,  se a m  p u c k e rin g  w as a p ro b le m , p r e s s in g  w as 

n e c e s s a ry , and even the g a rm e n ts  m ade of sy n th e tic s  b lended  

w ith  c e llu lo se  behaved  v e ry  p o o rly .

P e rm a n e n t P r e s s  P r o c e s s e s

B efo re  p e rm a n e n t p r e s s ,  a l l  w a sh -a n d -w e a r  fa b r ic s  

w e re  c u re d  in the  p iece  a t the m il l  le v e l. . In 1956 K o re t of 

C a lifo rn ia  developed  the  K o ra tro n  p ro c e s s ,  a  d e fe r re d  c u re  o r  

p o s t c u re  p ro c e s s  (27, 28), bu t i t  w as no t u n til 1963 th a t K o re t 

w as re a d y  to  m a rk e t i ts  p ro c e s s .  A t th a t tim e  they  fo rm e d  the  

K o ra tro n  C om pany and f iled  a p a te n t fo r  the  p r o c e s s .  L ic e n se d  

u s e r s  w e re  to a d h e re  to  s t r i c t  q u a lity  c o n tro l s ta n d a rd s . T he 

ch e m ic a l com pound th a t b e s t  m e t th o se  s ta n d a rd s  w as P e r m a -  

f re s h  183, developed  by G o ld ste in  and M ay (11).

. The K o ra tro n  p ro c e s s  r e q u ire d  expensive  new eq u ip ­

m en t and m any  innovations in  m eth o d s of cu tting , c o n s tru c tio n , 

and p re s s in g . . In M arch  of 1964 (26) L ev i S tra u s s  and C om pany 

p u rc h a se d  a l ic e n se  to u se  the p ro c e s s ;  th ey  u se d  i t  on m e n 's  

t r o u s e r s .  By N o v em b er of 1964 K o ra tro n  had  s igned  up 60 g a rm en t 

m a n u fa c tu re rs  and 15 m ills ,  inc lud ing  the 10 la r g e s t  te x tile  

co m p an ies  in th e  co u n try .

T h e re  a r e  th re e  b a s ic  a p p ro a c h e s  to p e rm a n e n t p r e s s ;

1) the  d e fe r re d  c u re  o r  p o s t c u re  ap p ro ach , 2) the p r e - c u r e d  

ap p ro ach , and 3) te x ti le s  e n g in e e re d  w ith th e rm o s e tt in g  f ib e rs .



T he d e fe r re d  c u re  p ro c e s s  p a ten ted  by K o ra tro n  is  begun by im p re g ­

n a tin g  the fa b r ic  w ith  the a p p ro p ria te  r e a c ta n t,  c a ta ly s t, and o th e r  

fin ish in g  ag en ts  and th en  d ry in g  i t  u n d e r cond itions w hich m in im iz e  

c u r in g  of the  re s in .  T h is  d r ie d  bu t u n c u re d  fa b ric  is  " s e n s it iz e d "  

c lo th . G arm en ts  a re  cu t f ro m  the s e n s it iz e d  clo th , sew n, and a re  

th en  p r e s s e d  to sh ap e . The g a rm e n ts  m ay  be c u re d  in  a p r e s s  o r  

in an  oven (12, 34).

A n o th er p o s t c u re  p ro c e s s  s im i la r  to the K o ra tro n  

p ro c e s s  is  S u p e r -C re a s e  by J .  P . S tevens and Com pany (28). T h is  

p ro c e s s  is  b a se d  on th e  u se  of su lfone c h e m ic a ls  r a th e r  th an  r e s in s .  

T h is  p ro c e s s  e lim in a te s  c h lo rin e  re te n tio n , u n p le a sa n t o d o rs , and 

avo ids sp o n taneous c u r in g  of the fa b r ic  d u rin g  s to ra g e . The fa b ric  

is  padded  o r  im p reg n a te d  w ith su lfone c h e m ic a ls  w hich r e a c t  o r  

c ro s s l in k  w ith  the c e llu lo se  in the  p re s e n c e  of w a te r  u n d e r a lk a lin e  

co n d itio n s. The fa b r ic  can  a lso  be S an fo rized . A fte r  the  g a rm e n t 

is  cut, sew n, and p r e s s e d ,  i t  is  c u re d  in  ovens e i th e r  by  the  b a tch  

o r  con tinuous m ethod . S tu ltz  (34) s ta te d  th a t, un like th e  K o ra tro n  

tre a te d  clo th , the  su lfone t r e a te d  fa b r ic  does exh ib it a re a so n a b le  

le v e l of d im en sio n a l s ta b ility , w a s h -a n d -w e a r  p e rfo rm a n c e , and 

c r e a s e  angle re c o v e ry . T h is  su lfone clo th , a s  c la im e d  by  J . . P . 

S tevens, can  be cu t on r e g u la r  p a t te rn s  w h e re a s  K o ra tro n  clo th  

m u s t be o v e r - s iz e d  a t the  w a is t and in se a m s .

D a n -P re s s  by Dan R iv e r  M ills  (28, 34) is  a  d e fe r re d  

c u re  ap p ro ach  bu t can  be u se d  only on co tton  and p o ly e s te r  b len d s .

It can  b e  s to re d  in d e fin ite ly  w ithout d e te r io ra tio n  of th e  c r e a s e -  

ho ld ing  p r o p e r t ie s .  A su b s ta n tia l  am ount of c ro s s - l in k in g  r e s in



is  u sed  in  the f in ish in g  o p e ra tio n , bu t i t  is  no t eq u iv a len t to the 

am ount em ployed  in  the  K o ra tro n  p r o c e s s . A v e ry  s lig h t o v e r ­

s iz in g  of p a t te rn s  is  su g g es ted  on the in s  earns and w a is t.

C o n e p re s t by Cone M ills  is  r e s in - f in is h e d  and co m p le te ly  

c u re d  in  the  p iec e  a t the m ill .  If a c r e a s e  is  n eed ed  a f te r  the g a r ­

m en t is  fin ish ed , th e  a r e a  of the  c r e a s e  is  sp ra y e d  w ith  a C o n ep re s t 

so lu tio n  developed  by Cone r e s e a r c h .  T h is  re a c t iv a te s  the cu re d  

s ta te  and r e s u l ts  in a p e rm a n e n t c r e a s e  and e ffec tiv e  shap e  r e te n ­

tion  fo r  the  g a rm en t.

A p r e - c u r e d  p ro c e s s  announced by E v e rp re s t ,  In c o r ­

p o ra te d  w as S h arp /S h ap e , w hich is  e ffec tiv e  w ith s tr e tc h  fa b r ic s .

. I t w as adop ted  by. E rw in  M ills  fo r  i ts  E x p a n d ra  s t r e tc h  denim , a 

S an fo rized  b lend  of 75 p e r  cen t co tto n  and 25 p e r  cen t s t r e tc h  nylon. 

The E v e rp r e s t  p ro c e s s  (34) does no t re q u ire  an oven c u r in g  s tep , 

bu t i t  does re q u ire  a two s tep  p r e s s in g  o p e ra tio n  - th e  r e g u la r  t 

leg g in g  and topp ing  p r e s s  p lu s  th e  reco m m en d ed  ho t h ead  p r e s s  

p ro c e d u re .

N e v e r - P r e s s  fa b r ic s  m ade by W am su tta ,M en ’s W ear 

D iv ision  re q u ire  no d e fe r re d  c u r in g  and the  g a rm e n ts  a r e  g u a ra n ­

teed  fo r  n o rm a l w e a r  fo r  one y e a r .  A com bination  of f ib e r  

en g in e e rin g  and a s p e c ia l r e s in  f in ish  is  u se d  and is  d es ig n ed  w ith 

a p a r t ic u la r  b a lan ce  of w arp  and f illin g  in  a  b lend  p r e s c r ip t io n  

w hich p e rm its  th e  s e ttin g  of d u rab le  c r e a s e s  on the p re s s in g  

m ac h in e s .



T he in h e re n tly  th e rm o s e tt in g  p ro p e r t ie s  in  fa b ric  b lends 

of p o ly e s te r  and a c ry lic  f ib e rs  a r e  th e  b a s is  fo r  B u rm i-C re a s e  by 

B u rlin g to n  M en 's  W ear (28). .N o r e s in s  o r  o th e r  c h e m ic a ls  a re  u sed . 

The d u rab le  c r e a s e  is  ach iev ed  on conven tional p r e s s  m ach in es .

P ro b le m s  W ith P e rm a n e n t P r e s s

P ro b le m s  a p p e a re d  w ith  p e rm a n e n t p r e s s  a s  they  did 

w ith w a sh -a n d -w e a r . B eaum ont (2) s ta te d  th a t th is  w as e sp e c ia lly  

tru e  of the a ll co tto n s . W ith each  of the  new in g re d ie n ts  and 

p ro c e s s e s  u sed , new p ro b le m s  a ro s e .  The r e s in  i t s e l f  c a u se s  a 

d e s tru c tiv e  lo s s  in  the  p h y s ic a l p ro p e r t ie s  of the fa b r ic . The lo s s  

of te n s ile  and te a r  s tre n g th  is  a cc e p te d  as  b e in g  in ev itab le .

F o r te s s  (6, 10) re m a rk e d  th a t the f i r s t  d u ra b le  p r e s s  

g a rm en ts  m ad e  of r a th e r  heavy  100 p e r  cen t co tton  fa b r ic s  (about 

11 ounces p e r  s q u a re  y a rd )  im m e d ia te ly  show ed th a t w ith the d u rab le  

p r e s s  g a rm e n ts  the  e ig h t y e a r  old c la im s  of w a sh -a n d -w e a r  h ad  

f in a lly  b een  ach iev ed . L ig h te r  co tto n s, h ow ever, su ffe re d  on the 

edges of cuffs, in  fa b r ic  s tre n g th , in  a b ra s io n  r e s is ta n c e ,  and in  

flex  a b ra s io n  r e s is ta n c e .  . L ee  (19) s ta te d  th a t to o b ta in  a h igh le v e l 

of c r e a s e  re te n tio n , and a t ru e  w a sh -a n d -w e a r  p e rfo rm a n c e  in a 

g a rm e n t, a te n s ile  s tre n g th  lo s s  of 35 p e r  cen t to 50 p e r  cen t m u st 

be acce p ted  on a ll co tton  fa b r ic s .  The ch em ica l t r e a tm e n ts  o r  

c ro s s - l in k in g  ag en ts  b ad ly  d eg rad e  the  ce llu lo se , h a lv in g  the e lo n g a­

tio n  and te a r  s tre n g th  as  w ell a s  a p p re c ia b ly  red u c in g  a b ra s io n  

r e s is ta n c e .  The tough a ll  co tton  c o n s tru c tio n  of a p p ro x im a te ly  11 

ounces in w eigh t u su a lly  o ffse ts  th e  in ev itab le  lo s s  of s tre n g th , o r



■ the  u se  of a co tton  b lended  w ith nylon o r  p o ly e s te r  g ives in c re a s e d  

s tre n g th  and r e s is ta n c e  to a b ra s io n .

F o r te s s  (10) ex p la in ed  the fa c t th a t the m a n -m a d e  f ib e rs  

a r e  r e s i s ta n t  to the c ro s s - l in k in g  c h e m ic a ls  needed  fo r  the  cotton . 

The m an -m a d e  f ib e rs  in h e re n tly  p o s s e s s  the w a s h -a n d -w e a r  q u a li­

t ie s ,  and e sp e c ia lly  p o ly e s te r  can  be u se d  a t an eco n o m ica lly  

a t t ra c t iv e  b lend  le v e l. W ith the u se  of co tton  and m an -m a d e  f ib e r  

b le n d s , . l ig h te r  w eigh t fa b r ic s  can  be u sed  w ith  a p e rm a n e n t p r e s s  

f in ish .

To o v e rco m e  the sh rin k ag e  p ro b le m , g a rm e n ts  w ere  

o v e rs iz e d  about one -h a lf  s iz e  in  c u r in g  (29, 4, 12, 22). P r e - c u r e d  

f a b r ic s  can  be S an fo rized . S h rinkage of th re a d , z ip p e rs , t a p e s ,  

binding, p o ck e ts , w a is tb a n d s, and lin in g  h a s  cau sed  m o re  p ro b le m s . 

T hose  ite m s  m u st be cho sen  w ith c h a r a c te r is t ic s  w hich a r e  c o m ­

p a tib le  w ith  th o se  of the  fa b r ic s  u se d  to m ake the g a rm e n t. D oniger 

(5) a lso  su g g ested  th a t in it ia l  sh rin k ag e  can  be e lim in a te d  b y -p re -  

w ash in g  c e r ta in  t r im  p a r ts  in  o rd e r  to ach iev e  sh rin k ag e  of a ll 

com ponent p a r ts  of the g a rm en t.

On the  c u ttin g  tab le . Gone (4) s ta te d  p r e - c u r e d  clo th  

l i e s  f la t  and is  e a sy  to cu t, w hile d e la y e d .c u re  c lo th  w rin k le s  e a s ily  

and m ig h t be d is to r te d  b e c au se  i t  is  no t y e t d im en sio n a lly  s ta b le .

In the sew ing ro o m , u n cu red  c lo th  sew s ea s ily , a lthough e a se  of 

d is to r tio n  re q u ire s , so m e c a re  to avo id  p u c k e re d  se a m s  b e ca u se  of 

unequal ten s io n  in  ad jo in ing  p a n e ls . D on iger (5) s ta te d  th a t to 

e lim in a te  p u c k e rin g  i t  is  b e t te r  to cu t se a m s  on a s lig h t b ia s .
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Seam  p u c k e rin g  p re s e n te d  a la rg e  p ro b le m , bu t i t  w as 

found th a t se a m s  could  be sew n v e ry  s a t is fa c to r i ly  w ith a sm a ll 

d ia m e te r  th re a d  u s in g  v e ry  fine ro u n d -p o in t n e ed le s , a long  w ith 

lu b r ic a tio n  of the n e e d le s  and th re a d s  (4, 14, 5). D on iger (5) su g ­

g es te d  c a r e  in  the  s e le c tio n  of fa b r ic s -  W eave, y a rn  count, and 

co m p o sitio n  of the  fin a l f in ish  a r e  im p o rta n t. . In g en e ra l, w ith 

d e n se r  fa b r ic s , t ig h te r  w eav es  and h ig h e r  y a rn  coun ts, th e re  is  

g r e a te r  r e s is ta n c e  to n eed le  p e n e tra tio n , p a s sa g e  of the  sew ing 

th re a d , and g r e a te r  lik e lih o o d  of p u c k e rin g . W ith the  v e ry  fine 

n eed le s  and m o d ern  th re a d s , a long  w ith lu b r ic a tio n  of th e  n ee d le s  

and th re a d s , g a rm en t m a n u fa c tu re rs  a re  ab le  to p e n e tra te  fa b r ic s  

w ith  the l e a s t  am ount of d is to r tio n , th e re b y  avoid ing  a s  m uch 

p u c k e rin g  as  p o ss ib le .

. R u sso  (30) s ta te d  th a t i t  ta k e s  lo n g e r  to sew  g a rm en ts  

th a t a re  to be la b e le d  'p e rm an en t p r e s s ' .  The ten s io n  m u s t be 

W atched b e c a u se  any p u ck e r th a t a p p e a rs  is  a p u ck e r th a t w ill re m a in  

p e rm a n e n tly . Sew ing m ach in es  m u s t a lso  be slow ed down in  d u rab le  

p r e s s  g a rm e n ts . The r a te  of p ro d u c tio n  is  a p p ro x im a te ly  75 p e r  cen t 

of n o rm a l sew ing. R uss T o g s ' l i s t  of in s tru c tio n s  (14, 30) given to 

th e ir  fo re m e n  sp ec if ie d  the type of th re a d  to be u sed , the s ti tc h e s  

p e r  inch, and the  s iz e  of n eed le s  and feed  p la te s .  The l i s t  a lso  

gave in s tru c tio n s  on how to co n tro l the te n s io n  in  o rd e r  to a s s u re  

u n ifo rm ity  of s titc h , how to sew  in  the  z ip p e r , how to b lin d  s titc h  

o r  h em  the g a rm en t, and how to p r e s s  the  g a rm en t. L ee  (20) 

thought th a t it  w as n e c e s s a ry  to change se a m  ty p es and s titc h  ty p es



11

in  som e c a s e s  and th is  would b re a k  tra d it io n . H ow ever, s h i r t  m a n u ­

f a c tu re r s  found th a t the  c o n su m e rs  d id  not o b jec t to c o n s tru c tio n  

changes as  m uch as  w as expected .

W ith p r e - c u r e d  fa b r ic s , D on iger (5) s ta te d  th a t the 

cho ice  of th re a d  is  no t c r i t ic a l ;  how ev er, m a n u fa c tu re rs  m u s t g u ard  

a g a in s t d iffe re n t r a t io s  o f sh rin k a g e  and su b seq u en t w ash ing , as  

opposed  to  the sh rin k a g e  of the  fa b r ic . A h igh quality , h igh ly  m e r ­

c e r iz e d  co tton  th re a d  h a s  been  found accep tab le , and in  c e r ta in  

c a s e s , a co tton  w rap  p o ly e s te r  c o re  th re a d  is  d e s ira b le .  T h is  

th re a d  m ay  develop in to  a p ro b le m  if  the  co tton  w rap p in g  is  not 

u n ifo rm  in  the w inding, f re e  of s lu g s  and m e rc e r iz e d  to a s a t is f a c ­

to ry  d e g re e .

- Sew ing tech n iq u es  a r e  a lso  im p o rta n t in th e  c o n s tru c tio n  

of g a rm e n ts . C oncealed  se a m s  as  a se a m  type S S a -l so m e tim e s  

tend  to show le s s  p u c k e rin g  than  a s e a m  type L S c-2 , e sp e c ia lly  if  

they  a re  sew n w ith  a lo o se  te n s io n . Top s titc h in g  shou ld  em ploy 

the  m in im u m  s ti tc h e s  p e r  inch , and s ti tc h  ty p es  should  be chosen  

w hich r e s u l t  in  a m in im u m  of te n s io n . T he type of sew ing  m ach ine  

u sed  a lso  shou ld  be given c o n s id e ra b le  thought. . In m o s t c a s e s  the 

m ach in es  w hich m ove w ith  the  fa b r ic  a r e  d e s ira b le . ■ Z ig  zag  s t i tc h ­

ing  and b lind  s titc h in g  a r e  m o re  d e s ir a b le  than  s ti tc h  type 301. 

B obbins shou ld  be wound as  lo o se ly  a s  p o s s ib le  on the  bobbin  w inder, 

and f r ic t io n  f ro m  the  bo ttom  su rfa c e  of th e  sew ing foot shou ld  be 

m in im iz ed .
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P r e s s in g  is  a n o th e r  a r e a  w hich re q u ire d  m uch c a r e .

Cone (4) s ta te d  th a t the am ount needed  v a r ie s  w ith  the ch o ice  of the 

p e rm a n e n t p r e s s  p ro c e s s  u sed . The de layed  c u re  and v iny l su lfones 

p ro c e s s e s  app lied  to  c e llu lo s ic  f ib e rs  p ro b ab ly  r e q u ire  s h o r te r  p r e s s  

p e r io d s  b e c a u se  th is  is  su ff ic ie n t to im p a r t  a c r e a s e  and som e 

sm o o th n ess  to  d r ie d  f a b r ic s .  The c h e m ic a l re a c tio n s  ta k e  p lace  

la te r  in the  oven. The p r e - c u r e d  p ro c e s s e s  w hen ap p lied  to  r e - c u r e d  

ce llu lo s ic  o r  a com b in a tio n  of a th e rm o p la s tic  and a c e llu lo s ic  need  a 

lo n g e r  am ount of tim e , bu t they  have the advantage of no t re q u ir in g  

fu r th e r  oven c u rin g . F in is h e r s  of p iec e  goods and g a rm e n ts  m u st 

be a le r t  to avoid  o v e n -cu rin g . A fin a l oven t re a tm e n t  fo r  g a rm en ts  

m ade of p r e - c u r e d  fa b ric  can  be  ex p ec ted  to  re d u c e  the  fa b r ic  s tre n g th  

and a b ra s io n  p e rfo rm a n c e . C are  m u s t a lso  be ta k e n  in  th e  fin a l 

p r e s s in g  of de layed  c u re d  f a b r ic s .  A f te r  they  a re  c u re d  in  the  oven, 

th e ir  c r e a s e s  and any o th e r  w rin k le s  o r  u nsm oo th  p a r t s  a r e  p e rm a n e n t. 

S pecia l re d e s ig n e d  p r e s s in g  equ ipm ent h a s  h e lp ed  in th is  ta sk .

S tu ltz  (35) s ta te d  th a t the b ig g e s t p ro b le m  w ith  th e  p e r m a ­

n en t p r e s s  g a rm e n ts  is  in  th e  g a rm e n t a l te ra t io n s .  M ack (21) e x ­

p la in ed  th a t w r in k le - r e s is ta n t  f in ish e s  on co tto n  c e llu lo se  a r e  g en e ra lly  

b a se d  on the fo rm a tio n  of co v a len t c r o s s - l in k s .  The c r o s s - l in k s  

im p a r t  a r ig id  s t r u c tu r e  to the co tton  f ib e r , consequen tly , c r e a s e  

re c o v e ry , d im en sio n a l s tab ility , w rin k le  r e s is ta n c e ,  and p e rm a n e n t 

c re a s in g  a re  a s so c ia te d  w ith th is  phenom enon. T h ese  p ro p e r t ie s  

a re  h igh ly  d e s ira b le , bu t c re a te  p r a c t ic a l  d iff icu ltie s  in  the m an u fac ­

tu r in g  and a l te ra t io n  of g a rm e n ts . The tre a tm e n t  is  d es ig n ed  to
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p re v e n t d e fo rm a tio n s  so  the c r o s s - l in k s  m ake i t  im p o ss ib le  to p lace  

c r e a s e s  a t  d e s ira b le  lo c a tio n s  in  a f in ish e d  fa b r ic . T h is  m ak es  

a d ju s tm e n ts  and a l te ra t io n s  a lm o s t im p o ss ib le  to m ake in  fin ish ed  

g a rm e n ts .

J a y  (16) s ta te d  th a t a l te ra t io n  of g a rm e n ts  is  a co n su m e r 

need  and c o n s u m e rs ' n eed s  w ill be m e t. R ecen tly  c o n su m e rs  have 

accep ted  two m eth o d s of a l te r in g  .m en 's p an ts  leng th  w hich w e re  not 

accep tab le  b e fo re . To sh o rte n  th e  p an ts , the cuff is  e i th e r  cu t off 

and sew n on again  h ig h e r  up the leg , o r  a  p le a t  is  sew n in  u n d er th e  

cuff m ak ing  the  p a n ts  leng th  s h o r te r .  C o n su m e rs ' a cc e p tan ce  of the  

raw  edges o r  the  p le a t  m ay  in d ica te  th a t w ith new p ro d u c ts  and hew 

id eas , new s ta n d a rd s  of a cc e p ta b ility  in both  c o n s tru c tio n  and 

a l te ra t io n s  m ay  be accep ted . The c o n su m e r m ig h t look fo rw a rd  to 

m o re  v a r ie d  ty p es  of a l te ra t io n s  in  the  p e rm a n e n t and d u rab le  p r e s s  

f ie ld s . Some p ro c e d u re s  th a t a r e  b e in g  t r ie d  a lre a d y  a r e  ch em ica l 

s p ra y s  to b re a k  down the  f in ish , to allow  r e  sew ing and s t i l l  an o th e r 

c h e m ic a l s p ra y  fof* re fin ish in g , and a  s m a ll  tab le  top  oven fo r  

r e  -c u rin g . T h is  m igh t be u sed  in a l te ra t io n  d e p a r tm e n ts  of s to r e s .

A n o th er fa c to r , c o lo r fa s tn e s s  in  p e rm a n e n t p r e s s  fabri cs  

s e e m s  to be g re a tly  h in d e re d  in th e  c u r in g . Cone (4) s ta te d  th a t dyes 

a r e  to r tu r e d  b e ca u se  they  a re  su b jec te d  to h e a t t r e a tm e n ts  a t high 

te m p e ra tu re s  and fo r long  p e r io d s  of t im e  to  c u re . T h is  often  c a u se s  

shad e  ch anges in d iffe re n t a r e a s  of th e  g a rm en t, and s in ce  the r e s in  

fin ish  e m b r it t le s  the  co tto n  f ib e r  ends, "d u stin g "  and "c ro c k in g "  m ay  

becom e p ro b le m s . U nder ho t h ead  p r e s s  t re a tm e n t the  ch anges a re  

no t a s  d ra s t ic .  Dye s tu ff  p ro d u c e rs  com m only  a g re e  th a t the h o t h ead
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p r e s s  m ethod  o ffe rs  le s s  d iff ic u ltie s  in  dye s e le c tio n  th an  does any 

o th e r  p ro c e s s  now o ffe re d  to g a rm e n t m a n u fa c tu re r s . If g a rm en t 

m a n u fa c tu re rs  m ake known to the  fa b r ic  so u rc e  the  te m p e ra tu re  o r  

c u r in g  tim e s  to be u sed , dyestu ff p ro b le m s  can  be m an ag ed  and 

con ta ined .

Since m any  of the  m a jo r  p ro b le m s  had  to do w ith  the 

a l l  co tton  g a rm e n ts , • m uch  r e s e a r c h  w as conducted  on the co tton  

to  im p ro v e  i ts  p e r fo rm a n c e . The N atio n a l C otton C ouncil (24, 25) 

l is te d  the  s ig n if ic a n t d ev e lo p m en ts  u n d e rly in g  "the  r e s u rg e n c e  of 

a ll  co tton  d u rab le  p re s s " ..  T h e re  is  now b e t te r  in fo rm a tio n  on 

p ro p e r  c u r in g  t im e s  and te m p e ra tu re s ;  p o ly m e ric  s u rfa c e  t r e a t ­

m en ts  and ad d itiv es  im p ro v e  a b ra s io n  r e s is ta n c e ;  d iffe re n tia l 

c ro s s - l in k in g , in w hich the two s id e s  of a co tton  fa b r ic  a r e  t r e a te d  

se p a ra te ly , and so m e tim e s  w ith d iffe re n t f in ish e s , is  u se d  to u p ­

g rad e  a b ra s io n  re s is ta n c e ;  and b e t te r  a b ra s io n  r e s is ta n c e  is  

ob ta ined  th ro u g h  m e rc e r iz in g  and the s tre tc h in g  and m o d ifica tio n  

of the fa b r ic  c o n s tru c tio n .

. T h e re  a r e  a lso  s y s te m s  involv ing  r e s in  d ep o sitio n  and 

co m p le te  c u r in g  u n d er w et co n d itio n s, w hich  re p o r te d ly  y ie ld  a f o u r ­

fo ld  o r  b e t te r  in c re a s e  in a b ra s io n  r e s is ta n c e ;  and g ra ftin g  of 

v a r io u s  m o n o m ers  onto co tto n  is  u se d  to b u ild  p o ly m e r s t r u c tu r e s  

w ithout c ro s s - l in k in g  in  the  f ib e r , w hich a lle v ia te  the  a b ra s io n  

p ro b le m . The double - c u re  p ro c e ss in g , w hich em ploys in e r t  o c c lu ­

sio n  com pounds and p e rm its  co m p le te  c u r in g  of the fa b r ic  in two 

s ta g e s , p e rm its  the  u se  of a lm o s t any sy s te m  of w a s h -a n d -w e a r



15

c h e m ic a ls  o r  r e s in s .  T h is  is  u n lik e  th e  co nven tional d e la y e d -c u re  

m ethod  w hich depends on r e s in  s ta b il i ty  in  the u n cu red  s ta te .  T h e re  

have been  new c ro s s - l in k in g  c h e m ic a ls  and r e s in s  developed  w hich 

p ro v id e  a b e t te r  b a lan ce  of c r e a s e -a n g le  and w a s h -a n d -w e a r  ra tin g  

R elative to s tre n g th  and a b ra s io n  r e s is ta n c e .

A lthough m any  o f th e se  d ev e lo p m en ts  have b een  v e ry  

helpfu l, th e re  a r e  p ro b le m s  th a t r e m a in  to be so lved . The d ev e lo p ­

m en t of a ch em ic a l w hich w ill no t a ffec t the  s tre n g th  o r  d u ra b ility  

of co tton  w ould be of g re a t  he lp  (28). - O th e r p ro b le m s  w hich  r e ­

s e a rc h e r s  a r e  w o rk in g  on a re  the d evelopm en t of p ro c e d u re s  to 

c o n tro l sh rin k a g e  of g a rm e n ts  d u rin g  th e  d e fe r re d  c u re  p ro c e ss in g , 

the developm en t of c h e m ic a ls  and p ro c e d u re s  to  e lim in a te  the 

p r e s e n t  d isc o lo ra tio n  o r  yellow ing  of w hite  fa b r ic s  t r e a te d  fo r  

d e fe r re d  c u re , the  developm en t of c h e m ic a ls  and p ro c e d u re s  w hich 

w ill m ake i t  p o s s ib le  to  a l te r  g a rm e n ts  t r e a te d  fo r  d e fe r re d  cu re , 

and the e lim in a tio n  of f ib r i l la t io n  in p e rm a n e n t p r e s s  f a b r ic s .  T h e re  

is  a lso  a need  fo r  ac ce p tab le  and r ig id ly  en fo rced  in d u s try -w id e  

s ta n d a rd s  w hich w ould in su re  a q u a lity  p e rm a n e n t p r e s s  p ro d u c t.

The s ta n d a rd s  w ould include u se  of t r e a te d  f a b r ic s  fo r  pocketing , 

lin in g s , w a is tb a n d s , z ip p e r  ta p e s , and o th e r  com ponen ts  to avoid 

shoddy in s id e  a p p e a ran c e  w hich h as  c h a ra c te r iz e d  so m e g a rm e n ts  

a f te r  w ash ing .

L a u n d e rin g  of C otton T e x tile s

R e su lts  of la u n d e rin g  Of g a rm e n ts  have  an in fluence on 

c o n su m e r s a tis fa c tio n . G rim e s  and W erm an  (13) found th a t



c o m m e rc ia l la u n d e rin g  cau sed  g re a te r  sh rin k ag e  of co tton  b ro a d ­

clo th  s h ir t s  than  la u n d e r in g  by h o useho ld  m ethods and th a t hand 

iro n in g  re s u l te d  in g r e a te r  sh rin k a g e  th an  iro n in g  w ith  a  r o ta ry  

iro n e r .  By none of the m eth o d s of la u n d e rin g  w as sh rin k a g e  m o re  

th an  a p p ro x im a te ly  th re e - fo u r th s  co m p le te  a f te r  five la u n d e r in g s . 

Shrinkage of fa b r ic  sw a tch es  and of s h i r t s  w e re  s im ila r ,  and the 

b ro a d c lo th s  v a r ie d  c o n s id e ra b ly  in sh rin k ag e  although a ll  w e re  

S an fo rized . A ll sh ra n k  m uch m o re  th an  one p e r  cen t.

A study  by S h illing  and P a d g e t (31) a lso  re v e a le d  th a t

the m ethod  of la u n d e rin g  does a ffec t w rin k lin g  of w a sh -a n d -w e a r

s h ir ts  and  th a t the b e s t  r e s u l ts  w e re  ob ta ined  w hen the  s h ir ts  w ere

h an d -w ash ed  a t a te m p e ra tu re  of 105° F . and d r ip -d r ie d .  F if te e n

inch w a s h -a n d -w e a r  fa b r ic ;s q u a re s  and the  w a s h -a n d -w e a r  s h ir t s

show ed a s im i la r  p a t te rn  of w rin k lin g  in  lau n d e rin g . A w a te r
ote m p e ra tu re  of 140 F . in  la u n d e r in g  ca u sed  m o re  w rin k lin g  in the 

co tton  w a s h -a n d -w e a r  s h i r t s  and fa b r ic  s q u a re s  than  w a te r  a t 105° F  

and d rip  -d ry in g . T h e re  w as a lso  a p a t te rn  of w rin k lin g  in  the  w ash -  

a n d -w e a r  s h i r t s  and fa b r ic  s q u a re s  d e te rm in e d  a f te r  the  f i r s t  few 

lau n d e r in g s  and in  m o s t cases, the w rin k lin g  in c re a s e d  a f te r  15 

la u n d e r in g s .

R eid  (29) found th a t w a s h -a n d -w e a r  co tto n s  a r e  m uch 

le s s  su sc e p tib le  to a b ra s io n  w hen w et th an  w hen d ry . T h e re fo re , 

h e  s ta te d  th a t, in  the w ash  cy c le , w a sh -a n d -w e a r  co tto n s  can  be 

su b jec te d  to p ra c t ic a l ly  the  sam e  w ash in g  cond itions a s  o rd in a ry  

c o tto n s . F o r  b e s t  r e s u l t s  the w a s h -a n d -w e a r  co tto n s  shou ld  be
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tum ble  d r ie d  s e p a ra te ly  f ro m  o th e r  co tto n s . They d ry  a t a lm o s t the  

sam e  ra te  a s  the u n tre a te d  co tto n s, bu t they  r e ta in  le s s  w a te r  a f te r  

the  sp in  cy c le  and, co n sequen tly , d ry  so o n e r. T h is  ra p id  d ry in g  is  

a h igh ly  d e s ira b le  c h a r a c te r is t ic ,  how ev er, the  h o m e m a k e r  m u st 

p ro m p tly  rem o v e  w a s h -a n d -w e a r  fa b r ic s  f ro m  the  d ry e r  to avoid 

e x c e ss iv e  a b ra s io n .

C o n su m er S a tis fa c tio n

In 1960 Sm ith  (33) found th a t w om en w e re  riot im p re s s e d  

by p ro m is e s ,  bu t th a t th ey  w ould  r e tu rn  to  buy w a s h -a n d -w e a r  w hen 

the p e rfo rm a n c e  had  b een  s a tis fa c to ry . She su g g es ted  con tinued  

im p ro v em en t in  f in ish in g  and m o re  r e s t r a in t  by the in d u s try  in  

p ro m o tin g  w a sh -a n d -w e a r . Now in  1966 Sm ith  (32) fin d s th a t, a s  a  

ru le , the c o n su m e r is  s a tis f ie d  w ith  the p e rfo rm a n c e  of te x tile  

p ro d u c ts , how ever, in  the a r e a s  of c o lo r fa s tn e s s  and sh rin k ag e , 

p o o r p e rfo rm a n c e  is  a p p a re n t and r e s u l t s  in  co risu m er r e tu rn s  a t 

the r e ta i l  le v e l.

New f in ish e s  shou ld  n o t add to the  c o n s u m e rs ' p ro b le m s . 

If the new fin ish  exchanges one job- fo r  an o th e r, th e re  is  no advan tage 

to it. F in is h e r s  shou ld  a lso  s tr iv e  fo r  m ax im um  u n ifo rm ity  of 

p ro d u c t. C hanges in  fo rm u la tio n  of the dyeing o r  c h e m ic a l t r e a t ­

m en ts  f ro m  lo t to lo t is  m o s t d is tu rb in g  to  the re ta ile r ; and h is  

c u s to m e r .

T he co n su m e r, a c c o rd in g  to T e s i  (37), is  b eco m in g  

b e t te r  ed u ca ted  and is  dem anding  m o re  te x tile  p ro d u c ts  w hich have 

fash io n  and a e s th e tic  ap p ea l. A t the sa m e  tim e , he  w an ts  b e t te r
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q u ality . The co n su m e r is  e a rn in g  m o re  m oney and thus h a s  m o re  to 

spend  fo r  te x tile  p ro d u c ts  if  the in d u s try  can  p ro d u ce  ite m s  he w a n ts .

. J e f f e r s  (17) a g re e d  th a t the  c u s to m e rs  a r e  ge ttin g  m o re  v 

know ledgeable, m o re  so p h is tic a te d , and m o re  d isc r im in a tin g  ev e ry  

y e a r .  B efore , they  w e re  w illin g  to a c c e p t s h ir ts  th a t w e re  o v e r ­

s iz e d  to allow  fo r  sh rin k ag e , and they  w ould hope fo r  a good f it a f te r  

w ash ing . T hen  p re sh ru n k  fa b r ic s  w e re  p ro v en  and e s ta b lish e d , and 

th e  c u s to m e rs  no lo n g e r  acc e p te d  e x c e s s iv e  sh rin k ag e . Now p e rm a ­

n en t p r e s s  is  on the  m a rk e t.  C u s to m e rs  m ay  be d isap p o in ted  a t 

f i r s t ,  p o ss ib ly  even  d is illu s io n ed , bu t f in a lly  they  w ill be b e t te r  

ed u ca ted  in  shopping  and w ill le a r n  w hat to look fo r  and to  ex pect. 

C u s to m e rs  w ant r e s u l t s .  M erch an d ise  should  lo o k  b e t te r ,  w e a r  

lo n g e r , and re q u ire  le s s  c a re .

H ull (15) found th a t c o n su m e rs  w ant and dem and e a sy  

c a re  c h a r a c te r is t ic s  of l i t t le  o r  no iro n in g , no s ta rc h in g , no b le a c h ­

ing, and r e s is ta n c e  to w rin k lin g  in  a grow ing l i s t  o f .a p p a re l and 

househo ld  p ro d u c ts . T h is  is  ev id en ced  by the  ra p id  ex p an sio n  in the 

p ro d u c tio n  of e a sy  c a re ,  w oven fa b r ic s  s in c e  1955, It is  e s tim a te d  

th a t 600, 000 l in e a r  y a rd s  of co tton  f a b r ic s  and 700, 000 of o th e r  e a sy  

c a re ,  w oven fa b r ic s , inc lud ing  co tton  b len d s, w e re  p ro d u ced  in th a t 

y e a r .  The e s tim a te d  p ro d u c tio n  of the  sam e  f ib e r  -co n te n t fa b r ic s  in 

1962 w as 1, 900, 000 l in e a r  y a rd s  of co tto n  and 1, 400, 000 of o th e r . 

T he e s tim a te d  to ta l l in e a r  y a rd  in c re a s e  w as 2, 000, 000 l in e a r  y a rd s  

f ro m  1, 300, 000 in  1955 to 3, 300, 000 in  1962.
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The q u a lity  c h a r a c te r is t ic s  lik ed  b e s t  by h o u sew iv es  who 

h ad  e x p e rie n c e  w ith  co tton  ea sy  c a re  c lo th in g  w e re  e a se  o f  w ashing , 

no iro n in g , no s ta rc h in g , d u rab ility , r e s is ta n c e  to w rin k lin g , c o o l­

n e s s ,  so ftn e s s , sm o o th n ess , f re s h n e s s ,  and ap p ea ra n c e  a f te r  

lau n d e rin g . The c h a r a c te r is t ic s  they  le a s t- l ik e d  w e re  the n e c e s s ity  

fo r  even m in im u m  iro n in g , w rin k lin g  in  u se , se a m  p u ck erin g , and 

a t tra c t io n  of T in t.

In an o th e r  su rv e y  done on c o n su m e r s a tis fa c tio n  w ith  

m e n 's  s h i r t s  (3), i t  w as found th a t the c o l la r  w as the m o s t im p o rta n t 

fe a tu re  fo r  s a tis fa c tio n  with" s h ir ts ,  and th e  s h i r t  c o l la r  u su a lly  

d e te rm in e d  the w e a r  l ife  of the s h i r t s .  O th e r im p o rta n t f a c to rs  w e re  

a p p ea ra n c e , co m fo rt, d u rab ility , e a se  of c a re ,  p e rfo rm a n c e  w hile 

w ea rin g , and p e r fo rm a n c e  o v e r  tim e . F i t  and f ib e r  of fa b r ic  w e re  

c lo se ly  re la te d  to  co m fo rt, desig n  fe a tu re s  of the s h i r t  c o l la r s  to 

a p p ea ra n c e , and f ib e r  and fa b r ic  to  d u ra b ility  and e a se  of c a r e .

. T he m en  in  the  su rv e y  seem ed  to d e s ir e  a h ig h e r  le v e l of com fort, 

f it, and a p p e a ran ce  in  a s h ir t  than  of e a se  of c a re , and p e rh a p s  

d u ra b ility .



CHAPTER. I ll

M ETHOD AND PRO CED U RE

S h ir ts

T h e re  w e re  two g roups of s h ir ts  u se d  in  th is  in v e s tig a ­

tion . One group of s h ir t s  w as 100 p e r  c e n t co tton , the o th e r  group 

a b lend  of 65 p e r  cen t K odel p o ly e s te r  and 35 p e r  cen t co tton . A ll 

of the  s h ir t s  had  a p e rm a n e n t p r e s s  f in ish . The K odel p o ly e s te r  and 

co tton  b lend  s h ir ts  w e re  w hite  b a t is te  w ith  bu tton  down o r  so ft 

c o l la r s  and a y a rn  count of w arp  101, f illin g  81. The 100 p e r  cen t 

co tton  s h i r t s  inc luded  b ro a d c lo th  and ox fo rd  c lo th . The b ro a d c lo th  

s h ir ts  w e re  w hite, had  so ft c o l la r s  and a y a rn  count of w arp  143, 

f illin g  62. The ox fo rd  c lo th  o nes h ad  bu tton  down c o l la r s ,  w e re  

w hite  o r  p a s te l  c o lo rs  and had  a y a rn  count of w arp  93, f illin g  49.

A ll s h i r t s  w e re  s h o r t  s le e v e d  w ith  ta p e re d  s id e s , and th ey  a ll  had  

two p o ck e ts  in  f ro n t. Seam  ty p es  and s ti tc h  ty p es  (39) a r e  l is te d  

in  T ab le  1. . T h re a d  u se d  fo r  the m a in  s e a m s  in the a l l  co tton  s h ir ts  

w as a ll co tton  and fo r  the p o ly e s te r  and co tton  b lend  s h i r t s ,  a b lend 

of p o ly e s te r  and co tton .

S urvey

T he in v e s tig a to r  d is tr ib u te d  a  su rv e y  q u e s tio n n a ire  

(see  A ppendix A), and sev en teen  m en  a g re e d  to p a rtic ip a te ;; how ever,

only fo u rtee n  m en  co m p le ted  the  su rv e y  (see  T ab le  2% fo r
■ 1

20
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TA B LE 1

Seam  and S titch  T ypes U sed  in th e  Two T ypes of S h irts

L o ca tio n  of 
S eam s

100% Cotton S h ir ts 65% P o ly e s te r  and 
35% C otton S h ir ts

Seam  Type S titeh  Type Seam  Type S titch  Type

C o lla r  
T op S titch SSe-2 301 SSe-2 301

C o lla r  to 
Band SSq-2 301 , SSq-2 301'

C o lla r  Band 
to N eck L S eg-2 301 L S eg -2 301

Yoke F ro n t L S eg -2 301 SSa-1 301

Yoke Back SSa-1 301 SSa-1 301

Sleeve L S c -2 401 SSa-2 515

S leeve h em E F b -1 * 301 E F b -1 301

Side Seam L S c -2 401 SSa-2 515

H em E F b -1 301 E F b -1 301

* One ox fo rd  s h i r t  d iffe re d  in  the s le e v e  h em  (E Fk-T )

d e sc r ip tio n  of p a r t ic ip a n ts ) .  A s h i r t  p re fe re n c e  and s iz e  q u e s tio n ­

n a ire  (see  A ppendix B) w as given to them , and th ey  in d ica ted  th e ir  

s iz e s  and p re fe re n c e s  of the type of s h i r t  to be u se d  (see  T ab le  3). 

A t th is  tim e  a le a d in g  s h i r t  com pany w as co n tac ted  and did a g re e  to 

supply  the s h i r t s  fo r  the su rv e y  a t w h o lesa le  c o s t.

• A q u e s tio n n a ire  w as p e r io d ic a lly  co m p le ted  by each  of 

the  m en  in the  su rv e y  a f te r  w ea rin g  h is  two s h ir t s  (one 100 p e r  cen t 

co tto n  and one 65 p e r  cen t K odel p o ly e s te r  and 35 p e r  cen t co tton
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blend) fo r  th re e  w eeks, s ix  weeks,, n ine w eeks, and tw elve  w eeks 

(see  A ppend ices C and D).

TA B LE 2

D e sc rip tio n  of the M en in  the C o n su m er S u rvey

M en Age M a rita l  S tatus O ccupation D om icile

1 . 23 M a rr ie d  - S tudent (jr..) A p a rtm en t

2„. 28 M a rr ie d B u s in e ssm an Own Hom e

3. 22 M a rr ie d S tudent ( j r . ) A p artm en t

4. 55 : M a rr ie d R an c h e r Own Hom e

5. 24 M a rr ie d S tudent (law) Own Hom e

6 . 46 M a rr ie d T e a c h e r Own Hom e

7. 30 M a rr ie d S tudent (law) Own H om e

8 . 22 M a rr ie d S tudent ( s r . ) A p artm en t

9. 24 M a rr ie d Student (law) A p artm en t

10 . 29 M a rr ie d Student ( g r a d .) A p artm en t

U . 26 Single Student (law) Own Hom e

12,. 23 Single S tudent (law) Own Hom e

13. 22 M a rr ie d S tudent ( s r . ) R en t H om e

14. 27 . S ingle S tudent (law) R ent Hom e

Age 
Range 

TO TALS 22-55 
M edian 
Age 25

11 M a rr ie d  

3 Single

11 S tudents 

3 O th e rs

7 Own H om es 
2 R en t H om es 
5 R en t

A p artm en ts

R ec o rd  sh e e ts  (see  A ppendix E) w e re  f ille d  out te ll in g  how 

often  the s h ir t s  w e re  w o rn  and la u n d e re d . The p e r io d  of w e a r  and
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la u n d e rin g  w as f ro m  A p ril 25, 1966 to Ju ly  16, 1966.

L a b o ra to ry  E v a lu a tio n

Six s h ir ts  w e re  te s te d  in  the  la b o ra to ry . . In itia lly , the  s h ir ts  

w e re  ch ecked  fo r  fa b r ic  and  c o n s tru c tio n  d e fec ts  a c c o rd in g  to  m i l i ­

ta r y  sp e c ific a tio n s  (38). D uring  a to ta l of tw enty  la u n d e rin g s , a f te r  

each  five  la u n d e rin g s , the  s h ir t s  w e re  su b je c tiv e ly  ev a lu a ted  by a 

p an e l a t the sam e  la u n d e r in g  in te rv a ls  fo r  1) o v e ra ll  g a rm e n t 

a p p e a ra n c e , 2) fa b r ic  ap p e a ran ce , 3) se am  ap p ea ran ce , 4) 

a p p ea ra n c e  of f ro n t openings and 5) c o l la r  a p p ea ra n c e . (See 

A ppendix F  fo r  O b s e rv e r  S co re  Sheet. )

TA B LE 3 ’

D e sc rip tio n  of the  S h irts  E v a lu a ted  in the L a b o ra to ry
and in the  S u rvey

100% C otton S h ir ts
65% F o ly e s te r ,  35% Cotton 

S h ir ts
•S hirts B ro ad c lo th  . 

Soft C o lla r  
W hite

O xford  C loth 
B utton Down 

C o lla r

Button Down 
C o lla r  
W hite

Soft C o lla r  

W hite
C o lo red White

Six S h ir ts  
E v a lu a te d  
in  the
L a b o ra to ry  -

1 1 1 2 1

T w en ty -e ig h t 
S h irts  
E v a lu a ted  
in  the 
S urvey

2 8 4 8 6



24

L a u n d e rin g  -

The s h ir ts  w e re  la u n d e re d  u s in g  a N orge W ash er (M odel 

AGW 1540-B) and tum ble  d ry e r  (M odel DEG 1530). W ater te m p e ra ­

tu re s  in  the w a sh e r  w e re  se le c te d  u s in g  the s h ir t  m a n u fa c tu re r 's  

reco m m en d ed  te m p e ra tu re s .  A low su d s c o m m e rc ia l d e te rg e n t w as 

u sed  in  the w ash , and the w a te r  w as n ine g ra in s  h a rd n e s s .  C lean  

h em m ed  co tton  m u s lin  p ie c e s  (36" by 36") w e re  added w ith  the s h ir t s  

to m a in ta in  a  c o n s ta n t w ash  lo ad  of ap p ro x im a te ly  fo u r pounds. The 

w a te r  le v e l c o n tro l w as s e t  a t Lo, and the  w ash ing  cy c le  se le c te d  

w as W ash - and - We a r  (D urab le), w hich  w as the r e g u la r  cy c le  w ith a 

w ash  tim e  of sev en  m in u te s . The r in s e  w a te r  w as cold , the  w ash 

sp eed  n o rm a l and sp in  sp eed  slow . T he s h ir ts  w e re  rem o v ed  fro m  

the w a sh e r  d ire c tly  a f te r  the fin a l sp in  cy c le  and pu t into the d ry e r  

w hich w as s e t  a t the  A u to m atic  W ash -N -W ear C y c le . T h is  cycle  

w as designed  to a u to m a tica lly  d ry  a ll  sy n th e tic  and W a sh -an d -W ear 

fa b r ic s  to the  p ro p e r  d e g re e  of d ry n e ss . D u rin g  the  l a s t  five m in u te s , 

the s h ir t s  w e re  tu m b led  w ithout h e a t to  cool th em  and to red u ce  

w rin k lin g . The d ry e r  s topped  a u to m a tic a lly  w hen the s h ir ts  w ere  

d ry . The s h ir ts  w e re  im m e d ia te ly  re m o v ed  fro m  th e  d ry e r  and 

w e re  hung on h a n g e rs .

• D im en sio n a l S tab ility

To te s t  d im en sio n a l s ta b il i ty  the s h i r t  sp e c im e n s  w ere  

m e a s u re d  in itia lly  and a f te r  each  five lau n d e r in g s . M e a su re m e n ts  

w e re  taken, of the c o lla r  f ro m  end to  end along the neck  se a m  a f te r  

the  c o lla r  w as sm o o th ed  out and f la t, the c e n te r  back  leng th  fro m
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the neck  se a m  a t the  m idd le  of the b ack  to the bo ttom  of the s h ir t  

hem , the back  w idth of the  sh o u ld e r  f ro m  th e  s lee v e  se a m  to the 

s le e v e  s e a m  two in ch es  below  the  yoke, and the  w a is t f ro m  the 

s id e  se a m  to the s id e  s e a m  a c ro s s  the b ack . The w a is t w as located , 

one h a lf  w ay be tw een  the  l a s t  two bu tto n s on the s h ir t  (see  A ppendix 

G and H fo r  d raw in g s).

C o lo rfa s tn e ss

To te s t  c o lo r fa s tn e s s  to la u n d e rin g  the e n tire  s h ir ts  w ere
■ ■ i  ■ ■

u se d  and w e re  la u n d e re d  as  exp la ined  p re v io u s ly . The c o lo re d  s h ir t  

w as la u n d e re d  s e p a ra te ly  f ro m  the  five w hite  s h i r t s .  A m u lti- f ib e r  

sam p le  w as b a s te d  to the c o lo re d  s h i r t  and a f te r  each  five la u n d e r ­

ings w as ev a lu a ted  w ith  the AATCC co lo r  t r a n s fe re n c e  c h a r t .  The 

w hite s h ir t s  w e re  ev a lu a ted  w ith th e  u se  of the AATCC g ra y  s c a le s .

To te s t  c o lo r  re te n tio n  by m ean s  of lig h t re f le c ta n c e , a  

P h o to m e te r  M odel 501 - A w ith  a R eflec tio n  D ensity  U nit (M odel 53) 

w as u sed . The s h ir t  sp e c im e n s  w e re  te s te d  in itia lly  and a f te r  each  

five la u n d e rin g s .

W ash-and-W ear A p p earan ce

In the  su b jec tiv e  te s ts  two m ethods of lig h tin g  w ere  used , 

the  low angle lig h tin g  and the o v e rh e ad  lig h tin g . The low  angle 

lig h t w as p la c e d  15 in ch es  to the  s id e  of the s h ir t  and 10 in ch es  in  

f ro n t of i t  w hen the  sp ec im e n  w as hung and d isp lay ed  a s  shown in  

the d raw ing  in the A ppendix J . The o v e rh ead  lig h tin g  c o n s is te d  of an
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o v e rh ead  c e ilin g  lig h t of 108 foot can d le s  sh in ing  down on the s p e c i­

m en, w hich w as hung on a  fo rm  a s  fo r  the  low ang le .

In te s t in g  fo r  o v e ra ll  g a rm e n t ap p ea ra n c e  AATCC te s t  

m ethod  88A -1964t w as u se d  w ith the fo llow ing m o d ifica tio n s . The 

g a rm e n t w as hung on a fo rm  th re e  fe e t f ro m  the o b s e rv e r .  O v e r­

h ead  lig h tin g  w as u sed , and the o b s e rv e r s  w e re  a sk ed  to r a te  the 

o v e ra ll  g a rm e n t ap p e a ran ce  by the fo llow ing sca le :

■ a. G arm en t is  o u tstan d in g  in  a p p ea ra n ce .
b. G a rm e n t is  good in  ap p e a ra n c e .
c. G arm en t is  a c c ep tab le  in  ap p ea ra n c e .
d. G a rm en t does no t m e e t s ta n d a rd s  of the  o b s e rv e r .
e . G a rm en t is  not a c c e p tab le .

The th re e  tra in e d  o b s e rv e r s  u se d  w e re  th re e  p ro fe s s io n a l hom e 

e co n o m ists : one a p ro fe s s o r  of c lo th in g  and te x ti le s  a t the U n iv e r­

s ity  of A rizo n a , one a c lo th in g  and te x ti le s  s p e c ia l is t  fo r  the  U n i­

v e r s i ty  of A rizo n a  E x ten s io n  S e rv ic e , and one a hom e econom ics 

te a c h e r  a t a ju n io r  h igh  schoo l in  T ucson , A rizo n a .

. In te s tin g  fa b ric  a p p ea ra n c e , the AATCC te s t  m ethod 

88A -1964t w as u se d  w ith  the fo llow ing m o d ifica tio n s . The low angle 

lig h tin g  d e sc r ib e d  p re v io u s ly  w a s  used , bu t in s te a d  of a 15" by 15" 

sq u a re  of fa b r ic  u se d  a s  a sam p le , the  e n tire  s h ir t  w as  u sed . A 

sec tio n  of the back  of the s h ir t  w as show n th rough  a 10." by 10" hole 

cu t in  a two by  th re e  foot p iece  of m a n ila  ta g b o a rd  w hich  w as hung 

o v e r the s h i r t  d rap ed  on a fo rm  (see  i l lu s tra t io n . A ppendix  J ) . 

O b s e rv e rs  w ere  a sk ed  to r a te  the fa b r ic  ap p ea ran ce  a c c o rd in g  to 

p h o to g rap h s  of s ta n d a rd s  one th rough  five w ith  one b e in g  no t a c c e p t­

ab le  and five be ing  o u tstan d in g  in a p p e a ra n c e .
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To te s t  s e a m  a p p ea ra n c e  the  AATCC te s t  m ethod  88B - 

1964t w as u sed  w ith the fo llow ing m o d ifica tio n s . M odifica tions w ere  

the  sam e  as fo r  the  o v e ra ll  g a rm e n t ap p ea ra n c e  ex cep t a s leev e  w as 

p inned  up to the sh o u ld e r, and the  s id e  se a m  w as exposed  betw een  the 

p ie ce  of ta g b o a rd  d ra p e d  o v e r  the fo rm .(s e e  A ppendix K). O b s e rv e rs  

w e re  a sk ed  to r a te  the se a m  a p p ea ra n c e  acco rd in g  to p h o to g rap h s of 

s ta n d a rd s  one th rough  five w ith  one b e in g  not a c cep tab le  and five 

be ing  o u tstan d in g  in  ap p e a ran ce  i

The f ro n t open ings of the  s h i r t s  w e re  te s te d  by u s in g  

AATCC te s t  m ethod  88A.-1964t w ith th e  follow ing m o d ifica tio n s .

The s h ir t  w as hung on a fo rm  a s  i t  w as w hen ev a lu a tin g  the  fa b ric  

ap p e a ran ce , bu t w ith the fro n t of th e  s h i r t  fo rw a rd  and  the  fro n t 

opening show ing th ro u g h  a hole cu t in  the  ta g b o a rd  fo u r in ch es  w ide 

and fif teen  in ch es  long  (see  A ppendix L).

T he th re e  o b s e rv e r s  w e re  a sk ed  to r a te  the f ro n t o pen ­

ings by the fo llow ing sc a le :

a. F ro n t opening  is  o u tstan d in g  in a p p e a ran ce .
b. F ro n t opening  is  good in a p p e a ra n c e .
c. F ro n t opening  is  acc ep ta b le  in  a p p e a ra n c e .
d. F ro n t opening  does no t m e e t s ta n d a rd s  of the

o b s e rv e r .
e. F ro n t  opening  is  n o t a cc e p tab le .

The c o lla r  ap p e a ran ce  w as te s te d  in  the  sam e  way as  w as 

the f ro n t opening  w ith the ex cep tio n  th a t the opening in  the tag b o ard  

w as in  a h a lf-m o o n  shape  a t the top of the  ta g b o a rd  ex posing  only the 

c o l la r  (see  i l lu s tra t io n . A ppendix M). T he o b s e rv e rs  w e re  a sk ed  to
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ra te  the c o l la r  a p p e a ran c e  by the  follow ing s c a le :

a. C o lla r  is  o u tstan d in g  in  ap p e a ran ce
b. C o lla r  is  good in  ap p e a ra n c e .
c. C o lla r  is  accep tab le  in  ap p ea ran ce .
d. C o lla r  does not m e e t s ta n d a rd s  of the  o b s e rv e r ,
c. C o lla r  is  not a cc ep ta b le .

• A n a ly s is  of D ata

An a n a ly s is  of v a r ia n c e  w as co m p le ted  fo r  the am ount of

lig h t r e f le c te d  by the five w hite s h ir t s  u se d  in  the  la b o ra to ry  as

m e a s u re d  by the. re f le c tio n  d e n s ito m e te r . A ll o th e r  ev a lu a tio n s  w e re

su b jec tiv e ly  s c o re d . T h ese  s c o re s  w e re  to ta led , av e ra g e d , and

c o m p a re d  w ith each  o th e r . A ll of the d a ta  w ere  tab u la te d  and

i l lu s tr a te d  by the u se  of ta b le s  and a f ig u re .



C H A PTER  IV

RESULTS AND DISCUSSION

F a b r ic  and C o n s tru c tio n  D efec ts

M ilita ry  sp e c if ic a tio n s  fo r  a m a n 's  s h o r t  s le e v e  s h ir t  

(38) w e re  u se d  a s  a b a s is  fo r the ev a lu a tio n  of the fa b ric  and c o n ­

s tru c tio n  d e fe c ts . T ab le  4 show s th o se  d e fec ts  w hich w e re  found. 

M ajo r d e fec ts  s e r io u s ly  a ffec tin g  the a p p e a ra n c e  and s e rv ic e a b il i ty  

of the s h ir t s  w e re  1) p a r t s  of a ll  s ix  s h ir t s  w e re  cu t off g ra in  

(e sp e c ia lly  n o ticed  in the c o l la r  and yoke) and 2 ) a s c i s s o r  ho le  

w as cu t in one of th e  p o ly e s te r  and co tto n  blend' s h i r t s . . T he oxford  

c lo th  s h ir t s  show ed se a m  s lip p ag e  a t the  c o rn e rs  of the  yokes in  

the b ack . T h is  p ro b ab ly  w as ca u sed  by the  fa c t th a t the yokes w ere  

cu t off g ra in . O th e r d e fec ts  a ffec tin g  a p p e a ran ce  o r  s e rv ic e a b il i ty , 

bu t not s e r io u s ly , w e re  such  th in g s a s  lo o se  th re a d s , s e a m  p u c k e r ­

ing, rag g e d  edges on b u tto n h o les , b u tto n h o les  not a lw ays the sam e 

d is tan ce  f ro m  the edge of the s h ir t ,  p u c k e rs  a ro u n d  the  neck lin e , 

and p o ck e ts  a tta ch e d  c ro o k ed ly . One s h i r t  in  p a r t ic u la r  (an a ll 

co tton  w hite oxford  clo th) had  a v e ry  p o o rly  hem m ed  s le e v e . As 

shown in T ab le  1,. th e  se a m  type w as d iffe re n t f ro m  the  o th e r  

ox fo rd  c lo th  s h ir t  and in  th is  c a s e  one s le e v e  h em  w as tw is te d  and 

p u c k e re d  v e ry  bad ly . T h ese  d e fec ts  a ll  a p p ea re d  to be b e c a u se  of 

the  c o n s tru c tio n  of the g a rm e n ts  and no t the fa b r ic .

29
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TA BLE 4

C o n s tru c tio n  D efec ts  F ound in the Six L a b o ra to ry  S h ir ts

One B ro a d -
C o n s tru c tio n  D efec ts  c lo th  S h irt

f Cotton)

Two O xford  
. C loth 

(Cotton)

T h re e  B a tis te  
(P o ly e s te r  
and Cotton)

1. W orkm ansh ip  dam ag es M

2 . L o o se  th re a d s A AA AAA

3. P ie c e s  cu t off g ra in M MM MMM

4. E nds of a ll  se a m s  w hen 
not caugh t in o th e r  se a m s  
o r  s titc h in g  b ack tack ed  
le s s  than  1/ 4 in c h A ' A A

5. T h re a d  b re a k s  s e c u re d  
by s ti tc h in g  back  of 
b re a k  le s s  than  1/ 2 inch A AA

6 . S eam s p u ck e red AA

7. B ro k en  s ti tc h  in  one 
bu ttonhole A

8 . R agged edges on b u tto n ­
h o le s A AA AAA

9. C o lla r  tig h t a t jo in in g  to 
f ro n t and yoke, cau s in g  
p u c k e rs  o r  p le a ts  a round  
n eck lin e . A AA AAA

10. F ro n t  edge no t fo lded  
s tr a ig h t  w ith w arp  lin e , 
fo rm in g  c u rv e A AA AAA

11. • U neven len g th  of f ro n t 
w hen bu ttoned  (a t bo ttom ) AA

12. P o c k e ts  a tta ch e d  cro o k ed ly AA AAA

M - M ajo r D efec ts  -  When s e r io u s ly  a ffec tin g  a p p e a ra n c e  o r
s e rv ic e a b il i ty .

A - M inor D efec ts  - W hen a ffec tin g  appearance" o r  s e rv ic e a b il i ty ,
bu t not s e r io u s ly .
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D im en sio n a l S tab ility

The la b o ra to ry  m e a s u re m e n ts  of d im en sio n a l s ta b ili ty  

show ed th a t sh rin k ag e  did o c c u r  in  both the  a ll co tton  and the  p o ly ­

e s te r  and co tton  b lend  s h i r t s  although the l a r g e s t  p e rc e n ta g e  (1 . 6 

p e r  cen t) w as in the c o l la r  of th e  a ll co tton  s h i r t  (see  T ab le  5). A ll 

o th e r  p a r ts  of the  a ll co tton  and the p o ly e s te r  and co tton  b len d  s h ir ts  

sh ra n k  l e s s  th an  one p e r  cen t, although the  co tton  s h i r t s  did sh rin k  

m o re  a s  a w hole.

TA BLE 5

A v erag e  S hrinkage in  Two T ypes of S h irts

L o ca tio n  of A v erag e  P e r  C ent of S hrinkage

M e a su re m e n t 100% C otton S h ir ts D070 P o ly e s te r ,  35% 
Cotton S h ir ts

COLLAR 1 . 60 0. 53

BACK
SHOULDER 0. 67 0 . 0 0

WAIST • 0 .43 0 .1 7

C EN TER  BACK 
LENGTH 0.4 7 0. 13

In the su rv e y  a ll of the m en  w ea rin g  the s h i r t s  re p o r te d  

th a t the c o l la r s  f i t  w ell ex cep t in  one c a s e  in  w hich th e  c o l la r  w as too  

b ig  in  the  b lend  s h ir t .  S ince the c lo th in g  w orn  in the so u th w este rn  

U nited  S ta tes  is  u su a lly  c a su a l and the  w e a th e r  is  qu ite  w a rm , m o st 

of the  m en  in the  su rv e y  p ro b a b ly  w o re  th e i r  s h ir t s  w ithout t ie s  and 

unbuttoned  a t the  top bu tton  m o s t of the tim e . If th is  w e re  tru e , the
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f it  of the c o l la r  p e rh a p s  w ould n o t be a s  n o ticeab le  a s  in  o th e r  a r e a s  

of the  co u n try  w h ere  c o l la r s  w ould be bu ttoned  and t ie s  w orn .

C o lo rfa s tn e s s

In co m p a rin g  the m u ltif ib e r  fa b r ic  sam p le  w ith  the AAt CC 

c o lo r  t r a n s fe re n c e  c h a r t  th e re  se e m ed  to  be  no change in  the  co lo r 

of the s h i r t s .  -S ta tis t ic a l  t r e a tm e n t  of the r e s u l ts  of te s t s  tak en  on 

the five w hite  s h ir ts  in  th e  la b o ra to ry  w ith  the re f le c tio n  d e n s i­

to m e te r  show ed no change in  the  w h iten e ss  w ith each  five lau n d e rin g s  

a t the  5% le v e l of s ig n ifican ce  (see  T ab le  6). The ta b u la r  F  fo r  4 

and 16 d e g re e s  of f re e d o m  is  3. 01 a t th e  . 05 p ro b a b ility  le v e l.

S ince the c a lc u la te d  F  fo r  the  t r e a tm e n ts  does not ex ceed  the  5 p e r  

cen t ta b u la r  F , no s ig n if ic an t d iffe ren ce  e x is te d  be tw een  the  t r e a t ­

m en t m e a n s . The s h i r t s  did show a ten d en cy  to d e c re a s e  in  the 

am ount of lig h t re f le c ta n c e  a f te r  each  five lau n d e rin g s ; how ever, 

the  d iffe ren ce  w as no t v is ib le  to th e  in v e s tig a to r  n o r  to  the m en  in  

the su rv ey , and s ta t is t ic a l ly  i t  w as no t s ig n if ic a n t a t the  5 p e r  cen t 

le v e l. T h e re  w as a  s ig n ifican t d iffe re n c e  be tw een  th e  s h i r t  m ean s . 

T h is  w as p ro b ab ly  due to the  fa c t th a t the  s h ir t s  w e re  m ade of th re e  

d iffe re n t fa b r ic s :  b ro ad c lo th , ox fo rd  clo th , and b a t is te .
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TA B LE 6

A n a ly s is  of V a ria n c e  fo r  L ig h t R eflec tan ce  in F iv e  W hite 
P e rm a n e n t P r e s s  S h ir ts

S ource  of ' 
V a r ia tio n

df Sum of 
S q u a res

M ean S q u ares F  V alue

T re a tm e n t (num ber of 
lau n d e rin g s) 4 .002400 .000600 2. 93

E n v iro n m en t (S h irts) 4 .009967 .002492 12 .14*

E x p e rim e n ta l E r r o r 16 . .003286 .000205

D e te rm in a tio n  E r r o r 50 .004337 .000087

TOTALS 74 .019990

* S ign ifican t d iffe ren ce  a t the  5 p e r  cen t le v e l.

O v e ra ll A p p earan ce

O v e ra ll  a p p ea ra n c e  se e m e d  la rg e ly  a m a tte r  of p e rso n a l 

opinion and v a r ie d  m uch  am ong th e  o b s e rv e r s  and the m en  in  the su rv e y  

(see  T a b le s  7 - 9). T he o b s e rv e r s  on the  w hole ev a lu a ted  the  a p p e a r ­

ance as w o rse  than  did the  m en , not only in  the  o v e ra ll  ap p ea ran ce , 

bu t in  th e  seam , c o lla r ,  and f ro n t opening  a p p e a ra n c e  (see  F ig u re  

1). G en era lly , th e  o v e ra ll  a p p ea ra n ce  w as m a rk e d  v e ry  p o o r and 

even  m o re  so in the  c a s e s  of the a ll  co tto n  s h ir ts .

F a b r ic  A p p earan ce

F a b r ic  a p p e a ran ce  se e m e d  to  b e  the  m o s t o u tstan d in g  

c h a r a c te r is t ic  te s te d  in  th is  e x p e r im e n t (see  F ig u re  1). It w as the 

h ig h e s t r a te d  c h a r a c te r is t ic  te s te d  and the  one th a t w as the m o s t 

c o n s is te n t, b e in g  ev a lu a ted  a t the v e ry  good a p p ea ra n ce  le v e l by the
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o b s e rv e r s  and the m en  in the su rv e y . T ab le  8 show s th a t the ran g e  

of s c o re s  fo r  fa b r ic  ap p e a ran ce  u su a lly  v a r ie d  no m o re  than  one o r  

two p o in ts . T h is  ev a lu a tio n  c o r re s p o n d s  w ith  the r e s u l t s  of the 

fa b ric  and co n stru c tio n , d e fec ts  ev a lu a tio n  in th a t the m a jo r  p ro b le m  

w ith  th e se  s h ir ts  a p p e a re d  to be in  the  c o n s tru c tio n  of th em . The 

c o n s tru c tio n  of the g a rm e n ts  ten d ed  to lo w e r the o v e ra ll  ap p ea ran ce  

of the s h ir ts  to an  u n accep tab le  le v e l.

Seam  A p p earan ce

Seam  ap p e a ra n c e  w as r a te d  v e ry  low (2. 2) fo r  the 

P o ly e s te r  and C otton B lend S h irts  and 2. 6 fo r  the co tton  s h ir t s  in 

the ev a lu a tio n s  of the  o b s e rv e r s  (see  F ig u re  1), how ev er, the  m en  

in the  su rv e y  ra te d  i t  r e la t iv e ly  h igh  (4 .1  fo r  th e  p o ly e s te r  and co tton  

b lend  s h ir ts  and 3 . 4 fo r  the co tton  s h i r t s  - se e  F ig u re  1). The 

in c o n s is te n c y  m ay  be  a ttr ib u te d  la rg e ly  to  p e rso n a l opinion and 

p o ss ib ly  to  th e  fa c t th a t d iffe ren t s e a m  ty p es  w e re  u se d  on the 

two ty p es of s h i r t s .

. F ro n t O pening A p p earan ce

F ro n t opening a p p e a ran ce  w as ra te d  v e ry  s im ila r ly  

to  the  s e a m  a p p e a ra n c e  although i t  Was r a te d  a  b it h ig h e r  in m o s t  

c a s e s  (see  F ig u re  1). The o b s e rv e rs  s c o re d  th e  f ro n t opening 

a p p e a ran ce  as  g e n e ra lly  not m ee tin g  th e i r  s ta n d a rd s  and  the  

p r im a ry  re a s o n  w as th a t the bu ttons w e re  sew n on the  s h i r t s  

v e ry  tig h tly  c au s in g  v e ry  n o ticeab le  p u c k e rs  .



35

T A B L E , 7

A v erag e  and M edian  S co re s  on the 100 P e r  Cent Cotton 
and  the  65 P e r  C ent P o ly e s te r  and 35 P e r  C ent C otton B lend 

Shirts, in  F iv e  A re a s  of E v a lu a tio n

MEN
100% C otton S h ir ts 65% P o ly e s te r  

35% C otton S h ir ts
A B C D E F G A B C D E F G

1. 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.3 4.0 4.0 4.1 4.0

2. 3.5 4.0 3.3 4.3 4.5 3.9 4.0 3.8 4.3 3,3 3.8 2.5 3.5 3.8

3. 2.0 4.0 2.8 3.0 5.0 3.4 3.0 2.8 5.0 4,0'' 4.0 5.0 4.2 4.0

4. 3.0 4.0 3.0 3.0 4.3 3.5 3.0 . 4.0 5.0 4.0 4.0 4.8 4.4 4.0

5. 2.5 4.3 3.0 3.8 4.8 3.7 3.8 3.0 5.0 4.0 4.0 5.0 4.2 4.0

6. 2.0 2.3 2.0 3.5 3.8 2.7 2.3 4.0 4.8 3.8 4.8 4.8 4.4 4.8

7. 1.0 4.3 3.3 1.8 4.3 . 2.9 3.3 1.8 4.8 5.0 3.0 4.8 3.9 4.8

8. 2.0 3.8 3.0 4.3 4.3 3.5 3.8 2.0 3.8 3.0 4.3 4.3 3.5 3.8

9. 3.3 3.8 4.0 4.5 4.8 4.1 4.0 3.5 4.5 4.3 4.5 4.5 4.3 4.5

10. 1.3 4.5 3.3 4.0 4.0 3.4 4.0 1.8 4.5 4.0 4.8 4.0 3.8 4.0

11. 4.3 4.0 4.3 4.5 5.0 4 .4 4.3 4.0 : 3.8 4.0 4.5 4.0 4.1 4.0

12. 4.0 4.0 4.8 3.5 4.3 4.1 4.0 4.8 5.0 5.0 4.0- 4.5 4.7 4.8

13. 1.3 4.3 3.8 4.3 4.3 3.6 4.3 2.0 3.8 4.5 3.3 3.0 3.3 3.3

14. . 3.0 4.0 3.0 4.0 3.8 3.6 3.8 3.8 3.5 4.0 4.0 3.8 3.8 3.8

OBSERVERS

A - O v e ra ll A p p ea ran ce  D - F ro n t  O pening A p p ea ran ce
B - F a b r ic  A p p earan ce  f  :
C - Seam  A p p earan ce  G - M edian
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TA B LE 8

R anges of S co res  on the 100 P e r  C ent C otton and the  65 P e r  Cent 
P o ly e s te r  and 35 P e r  C ent C otton M an 's  S h irt 

in  F iv e  A re a s  of E v a lu a tio n

100% C otton S h irts
- j 65% P o ly e s te r , 

35% C otton S h irts

MEN A B C D . E A B C D E

1 . 4 4 4 4 4 4 4 4-5 4 4

2. 2-4 4 3 -4 '4 -5 4-5 2-5 4-5 3-5 3-4 2-4

3. 2 4 2-3 3 5 2-3 5 4 4 5

4. 3 4 3 3 . 4 -5 4 5 4 4 4 -5 '

5. 2-3 4-5 3 3-4 4 -5 2-4 5 4 • 4 5

6„ 1-3 1-4 2 2-4 2-5 4 4-5 3-4 4-5 4-5

7. . 1 4-5 3 -4  ! i  -4 4 -5 1-2 4-5 5 1-4 4-5

8. 2 3-4 2-3 4-5 3-5 2 3-4 2-4 4-5 3-5

9, r 2-4 2-5 4 4-5 4-5 2-4 4-5 4-5 3-5 4-5

10. ■ 1-2 4-5 3-4 4 4 1-2 4-5 4 4-5 . 4

11. 4 -5 4 4-5 4-5 5 4 3-4 4 4-5 4

12. : 4 4 4-5 3-4 ' 4 -5 4-5 • 5 5 3-5 4-5

13. ; 1-2 4-5 3-4 4-5 4 -5 2 3-4 4-5 3-4 3

14. 2-4 4 3 . 4 3-4 3-4 3-4 4 4 3-4

OBSERVERS

1. 2-3 3-5 2-4 2-4 . 2 - k 2-4 3-4 2 -4 3 3-5

2. 1-2 3-5 . 1-4 1-2 1-3 2-3 4 -5 1-5 2-3 2-4

. 3. 1-3 . 4 2 - 3 1 -4 . 1-4 1-4 4-5 1-3 1-4 1-4

A - O v e ra ll A p p earan ce  D - F ro n t O pening A p p earan ce
B - F a b r ic  A p p earan ce  . . E - C o lla r  A p p earan ce
C - Seam  A p p earan ce
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TA BLE 9

O v e ra ll A v e ra g e s , M edians, and R anges of th e  S co re s  

of the  O b s e rv e rs  and the  M en in the  S u rvey

100% C otton S h ir ts 65% P o ly e s te r ,  
35% C otton S h irts

A B C D E A B C D E

A v erag es:

O b s e rv e rs 1 .9  . 4 .0 2. 6 2. 5 2 .5 2. 6 4 .2 2. 2 2. 6 3. 0

. M en 2 .7 4 .0 3 .4

CO00 4 .4 3. 2 .4.4 4 .1 4 .1 4 .2

M edians:

O b s e rv e rs 2 .2 4. 0 2 .4 2 .8 2. 6 2. 6 4, 1 2. 0 2. 7 2 .5

M en 2 .8 4 .0 3 .3

o 
■ 4 .3

!>*00 4 . 5 4 .0 4 .0 4 .4

R anges:

O b s e rv e rs 1-3 3-5 1-4 1-4 1-4 1-4 3 -5 1-5 .1 -4 1-5

M en 1-5 1-5 2-5 1-5 2-5 1-5 3 -5 2-5 1-5 2-5

A - O v e ra ll A p p earan ce  
B - F a b r ic  A p p earan ce  
C - Seam  A p p earan ce  
D - F ro n t  • O pening A p p earan ce  
E - C o lla r  A p p earan ce
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C o lla r  A p p earan ce

The c o lla r  a p p ea ra n c e  ev a lu a tio n  d iffe re d  m o s t n o ticeab ly  

b e tw een  th e  o b s e rv e rs  in  th e  la b o ra to ry  and the  m en  in  th e  su rv ey  

in the  a l l  co tton  s h i r t  (see  F ig u re  1). The o b s e rv e rs  s c o re d  the 

c o lla r  a p p ea ra n ce  low and not m uch  d iffe re n t f ro m  the  se a m  and 

f ro n t opening a p p ea ra n c e  w hile  the m en  in  the su rv e y  s c o re d  i t  as 

equal to and h ig h e r  th an  the fa b r ic  a p p e a ra n c e . D iffe re n ce s  betw een  

the c o l la r  in  the a l l  co tton  and the p o ly e s te r  and co tton  b len d  s h ir ts  

w e re  v e ry  s lig h t in  the  su rv e y  ev a lu a ted  s h ir ts ,  bu t d iffe re d  m o re  

n o ticeab ly  in  th e  la b o ra to ry  ev a lu a tio n . The p o ly e s te r  and cotton  

b lend  s h i r t  c o l la r  w as ra te d  h ig h e r  th an  w as the c o l la r  in the a ll 

co tton  s h i r t s .  R anges did v a ry  qu ite  n o ticeab ly  in  bo th  the  la b o ra ­

to ry  and the su rv e y  ev a lu a tio n s  (see  T a b le s  8 and 9).

A gain  p e rs o n a l  opinion is  p ro b ab ly  the  ca u se  of the 

g re a t d iffe ren ce  in  ev a lu a tio n . The o b s e rv e r s  in  the  la b o ra to ry  

w e re  a l l  p ro fe s s io n a l hom e eco n o m is ts  and a p p ea re d  to  have been  

m o re  c r i t ic a l  than  w e re  the  m en  in  the  su rv e y . E s p e c ia lly  in  the 

ev a lu a tio n  of the c o lla r ,  p u c k e rin g  c a u se d  by the top s ti tc h in g  

and by the  fa c t th a t the c o l la r  w as tig h t a t the jo in ing  to  the f ro n t 

and yoke lo w ered  the s c o re  in the opin ion  of the o b s e rv e r s  in 

the la b o ra to ry , w hile the  m en  in the  su rv e y  fa ile d  to  m en tio n  

th is  o r  c o n s id e r  it  in  the  ev alu a tio n  of the  c o l la r s .  T h is  d if fe r ­

ence in  ev a lu a tio n  m ay  have  b een  due to. the fa c t th a t the  m en  in 

the su rv e y  p ro b ab ly  w e re  w ea r in g  th e i r  s h ir t s  unbuttoned  a t  the 

top m o s t of the tim e .
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Scores

5. 0

4. 0

3. 0

2 . 0

1 . 0

4.0 4.0

O verall F ab ric Seam  Front C ollar
Appearance Appearance Appearance Opening A ppearance

Appearance

F igure 1. S cores of the Shirts in F ive  A reas by the O b servers  
and the Men in the C onsum er Survey.

100% Cotton, Evaluated by O b servers' Laboratory

100% Cotton, Evaluated by Men in Survey

|| 111| 65% P o ly e ste r  and 35% Cotton Blend, Evaluated by O b servers
in Laboratory

f  1 65% P o ly e s te r  and 35% Cotton Blend, Evaluated by Men in
Survey
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A n o th er fa c to r  w hich lo w ered  the  s c o re  in  the opinion 

of the o b s e rv e r s  w as the  a p p a re n t sh rin k a g e  of the  c o l la r  w hich 

w as unequal to the sh rin k ag e  of the in te rfa c in g  c a u s in g  fo lds in 

the in te rfa c in g  and a ffec tin g  the  c o l la r  a p p e a ra n c e .

C om fort

O v er the  tw e lv e -w eek  p e r io d  of the  su rv e y  the  a l l  

co tton  s h ir ts  w e re  w o rn  an  av e ra g e  of 126 h o u rs  p e r  p e rs o n  

and th e  p o ly e s te r  and co tton  b lend  s h i r t s  an  av e ra g e  of 117 h o u rs  

p e r  p e rs o n  (see  T ab le  10). .The co tto n  s h ir ts  w e re  la u n d e re d  an  

a v e ra g e  of 11 t im e s  d u rin g  th a t p e r io d  and the s h ir ts  got a p p ro x i­

m a te ly  1 1 .8  h o u rs  of w e a r  be tw een  la u n d e r in g s . T he p o ly e s te r  

and co tton  b lend  s h ir t s  w e re  la u n d e re d  an av e ra g e  of 10 . 2 t im e s  

d u rin g  the  p e r io d  and th ey  got ap p ro x im a te ly  11. 4 h o u rs  of w ea r 

be tw een  la u n d e r in g s .

A lthough the  co m fo rt of the two ty p es of s h i r t s  w as 

ev a lu a ted  a lm o s t id e n tic a lly  by the  m en  in  the su rv e y  (nine m en  

ev a lu a ted  bo th  s h ir ts  a s  v e ry  co m fo rtab le , and five ev a lu a ted  

th em  a s  co m fo rtab le ) , m o s t of th em  did w e a r  the a ll  co tto n  

s h ir ts  fo r  a lo n g e r  p e r io d  of tim e  and in  som e c a s e s  m uch  m o re  

often . The to ta l n u m b e r of h o u rs  the  s h ir t s  w e re  w o rn  du rin g  

each  la u n d e rin g  p e r io d  (see  Table 11) show ed a ten d en cy  to  

d e c re a s e  w ith  each  p e r io d . The p o ly e s te r  and co tton  b len d  

s h ir ts  d e c re a se d  in  h o u rs  of w e a r  a t  a m uch f a s te r  r a te  than
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TA B LE 10

T o ta l N um ber of H o u rs  the Two T ypes of S h irts  w e re  W orn and 
L a u n d e red  by E ach  of the M en in  the S u rvey

MEN A

100% C otton S h irts  

B C D

65% P o ly e s te r ,  
35% C otton S h ir ts
A B C D

1 . 1 1 1 . 5 20 8 13. 9 119. 5 21 10 12 . 0

2 . 42 5 5 8 .4 62 9 7 8 .9

3. 127. 5 17 12 10. 5 59 12 8 7 .4

4. ' 90 15 12 7. 5 62 12 8 7. 8

5. 166 19 10 16. 6 134 20 10 1 3 .4

6 . 201 20 18 1 1 .2 211. 75 26 18 1 1 .8

7. 164 15 14 11. 7 153 12 13 1 1 .8

8 . 111 15 9 12. 3 84 11 9 9 .3

9, 139. 5 20 10 14. 0 170. 5 25 10 17.1

10 . 99 16 9 11 . 0 83 15 9 9 .2

11 . 144. 5 15 15 9. 7 81. 5 10 10 8 . 2

1 2 . 136 10 10 13. 6 190 16 12 15. 8

13. ' 114 14 13 8 . 8 103 15 12 8 . 6

14. 121 10 9 1 3 .4 124 9 7 18. 1

T o ta ls
1767

A v erag e
211 154 162. 6 1637.25 213 143 159. 4:.

M edian

Range

126. 2

132

42
to

201

15

15

5
to
20

11

10

5
to
18

11 . 6

1 1 .4

7. 5 
to  

16. 6

116.9

111.3

59
to

211.75

15

13.

9
to
26

10 . 2

5 10

7
to
18

11 .4

10. 5

7. 4 
to 

18. 1
A - H o u rs S h ir ts  w e re  W orn 
B - T im e s  S h irts  w e re  W orn 
C - T im es  S h ir ts  w e re  L a u n d e re d  
D - H o u rs  S h ir ts  w e re  W orn B etw een L a u n d e rin g
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did the a ll  co tton  s h ir ts  „ T h e se  r e s u l ts  m ay  in d ica te  a p re fe re n c e  

on the p a r t  of the  m en  fo r  the  a ll co tton  s h i r t s „ .In  a few c a s e s  

th e re  w e re  co m p la in ts  th a t the a l l  co tton  c o lla r  w as a  b it  s c ra tc h y  

w hen w o rn  w ith  a tie  and b e fo re  i t  w as lau n d e red , bu t one m an  

re m a rk e d  th a t the a ll co tto n  s h i r t  had  a  m o re  a iry  fe e lin g  and 

th a t i t  w as a .b e t te r  s h i r t  in  h is  e s tim a tio n  fo r  the  T u cso n  c l im a te „ 

A gain p e r s o n a l  opinion v a r ie d .

TA BLE 11

N u m b er of H o u rs  the  Two T ypes of S h irts  W ere W orn  D uring  

E ach  T h re e  W eek P e r io d  of th e  C o n su m er S u rvey

SHIRTS T h re e
W eeks

Six
W eeks

N ine
W eeks

Tw elve
W eeks

100% Cotton 472. 0 •4 4 4 .5 4 4 7 .0 403 .3

65% P o ly e s te r  
and 35% Cotton 527. 0 404. 5 382. 0 323 .75
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It m igh t be no ted  th a t the te m p e ra tu re  in T u cso n  (40) 

d u rin g  the  p e r io d  of th is  su rv e y  in c re a s e d  co n tin u a lly  f ro m  a to ta l 

a v e ra g e  of 67. 6 d e g re e s  in A p ril to 87. 6 d e g re e s  in  Ju ly  (See 

T ab le  12 ). T he av e ra g e  m ax im um  te m p e ra tu re  in c re a s e d  fro m  

8 5 .4  d e g re e s  in  A p ril to 103. 3 d e g re e s  in  Ju ly , and the a v e ra g e  

re la t iv e  h u m id ity  a t 11 A .M . f ro m  20 p e r  cen t in  A p r il  to 36 p e r  

cen t in  Ju ly . . T h is  w as a lso  acco m p an ied  by an in c re a s e  of 

p re c ip ita tio n . T h is  in c re a s e  in  te m p e ra tu re ,  h u m id ity  and 

p re c ip ita tio n  o v e r the  p e r io d  of the su rv e y  m ay  help  to exp la in  

why the  n u m b e r of h o u rs  the  p o ly e s te r  and co tton  s h ir ts  w e re  w orn  

d e c re a se d . The s h ir ts  p ro b ab ly  b ecam e  m o re  u n co m fo rtab le  as  

th e .te m p e ra tu re  and m o is tu re  in c re a s e d .

.T A B L E  12

T e m p e ra tu re , R e la tiv e  H um idity , and P re c ip i ta t io n  R ead ings 
in  T ucson , A rizo n a , D uring  the  M onths of A p ril, M ay

June  and Ju ly , 1966

A p ril M ay Ju n e Ju ly
T e m p e ra tu re s

T o ta l A v e ra g e s  (°F . ) 67. 6 76. 6 83. 7 87. 6
A v erag e  M axim um s (0F . ) 8 5 .4 94 .6 102 . 2 103. 3
A v erag e  M in im um s ( ° F . ) 4 9 .8 58 .2 65 .1 71. 9

R e la tiv e  H um idity
A v e ra g e s  (p e r  cent)

. 5 A. M. 45 42 37 62
11 A .M . 20 20 20 36

5 "P.M . . 15 14 14 31
11 P .M . 33 29 25 52

P re c ip ita t io n  (Inches) 0 .8 6 0. 13 0. 09 -3 00
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L au n d e rin g

Of the  fo u rtee n  m en  co m p le tin g  the su rv ey , two la u n ­

d e re d  th e i r  s h ir t s  a t a c o m m e rc ia l e s ta b lish m e n t, s ix  a t a la u n d ro ­

m at, and s ix  a t hom e (see  T ab le  13). Of th o se  doing the  s h ir t s  a t 

a lau n d ro m a t o r  a t  hom e eig h t of the  m en  tu m b le -d r ie d  th e ir  

s h ir t s ,  th re e  l in e -d r ie d  th em  and one d r ip -d r ie d  h is .  T h e re  seem ed  

to be no n o ticeab le  d iffe ren c e  in  the  ev a lu a tio n s  of the  m en  cau sed  

by the m ethod  of la u n d e rin g  o r  d ry ing . Seven of the m en  did lig h t 

p r e s s in g  of the s h ir ts  b e fo re  th ey  could  be w orn , and fo u r dam pened 

and iro n e d  th em  (see  T ab le  13). One m an  fe lt  th a t the s h ir t s  w ere  

s a tis fa c to ry  w ithout to uch -up  iro n in g , although a f te r  n ine w eeks of 

w e a r  he did r e m a rk  th a t the s h ir t s  w e re  lo s in g  the  a b ility  to look 

f re s h  a f te r  a w ash in g  and th a t he m ig h t s t a r t  hav ing  th em  iro n e d .

T h is  m an  did la u n d e r  h is  s h ir ts  a t hom e and did l in e -d r y  them .

S e v e ra l of the  m en  in  th e  su rv e y  re m a rk e d  th a t, in  

th e ir  op in ions, th e  s h ir ts  w e re  not p e rm a n e n t p r e s s .  One m an 

fe lt  so s tro n g ly  th is  way th a t he s topped  w e a rin g  h is  s h i r t s  a f te r  

s ix  w eek s. P r e s s in g  w as d e fin ite ly  heeded , e sp e c ia lly  on the se a m s  

and p o ck e ts . S e v e ra l of the  o b s e rv e r s  and m en  in  the  su rv e y  

re m a rk e d  th a t the  fa b r ic  seem ed  a lm o s t s a tis fa c to ry , bu t the 

c o n s tru c tio n  of the g a rm e n ts  w as so p o o r  th a t p r e s s in g  w as r e ­

q u ire d .



TA BLE 13

M ethod of L a u n d e rin g  and Iro n in g  of S h irts  by M en in  the C o n su m er Survey

L au n d erin g  M ethod
C o m m e rc ia l

E s ta b lish m e n t L au n d ro m at Hom e L au n d ered

L ight D am pened No L ight D am pened
Iro n in g  M ethod Did not know P re s s in g and Iro n ed . Iro n P r e s s ­ and Ironed

ing

M a rita l S tatus
M a rr ie d  Men 3 1 --- 3 3
Single M en 1 1

D om icile
Own H om e 1 --- 1 2 2
R ent H ouse o r  A p a rtm en t 1 2 1 2 1

O ccupation
Student 1 3 1 1 3 2
O th er --- -- --- 1 1

Age
-

22 - 30 2 3 1 1 3 2
46 and 55 1 1
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CHAPTER. V

CONCLUSION

F a b r ic  ap p e a ran ce  se em e d  to  be  the m o s t o u tstan d in g  

c h a r a c te r is t ic  e v a lu a ted  in th is  s tudy , . It w as c o n s is te n tly  ra te d  

the  h ig h e s t in  the  la b o ra to ry  and  th e  c o n su m e r su rv e y . In itia l 

o b se rv a tio n s  fo r  d e fec ts  show ed th a t d e fec ts  in  the s h ir t s  w e re  due 

to the c o n s tru c tio n  of the g a rm e n ts  and no t the  f a b r ic .  O v e ra ll 

ap p e a ran ce , s e a m  a p p ea ra n c e , fro n t opening  ap p e a ra n c e , and 

c o lla r  a p p e a ra n c e  a l l  se e m ed  to be la rg e ly  a m a t te r  of p e rso n a l 

opinion although th ey  w e re  g e n e ra lly  r a te d  m uch lo w e r th an  the 

fa b r ic  due to c o n s tru c tio n  d e fe c ts .

In the  la b o ra to ry  ev a lu a tio n s , sh rin k ag e  did o c cu r  in 

the  s h ir ts  a t le s s  than  1 p e r  cen t ex cep t in  the c o l la r  of the  100 

p e r  cen t co tton  s h ir ts ,  in  w hich the a v e ra g e  am ount of sh rin k ag e  

w as 1. 6 p e r  cen t. T h e re fo re , sh rin k a g e  m ay  be n o tic ea b le  in 

the c o l la r  of the 100 p e r  cen t co tton  s h i r t  if  w orn  bu tto n ed , . The 

c o lo r  of the: s h ir t s  did n o t change v is ib ly  and r e s u l ts  of the 

re f le c tio n  d e n s ito m e te r  te s ts  of the s h ir t s  show ed no s ig n if ic a n t 

change in  c o lo r  b a se d  on the  a n a ly s is  of v a r ia n c e .

. The co n su m e r su rv e y  show ed th a t c o m fo rt of the  

s h ir t s  ap p e a re d  to be la rg e ly  a m a t te r  of p e rso n a l op in ion . No 

m a t te r  how the s h ir ts  w e re  la u n d e re d  o r  d ried , th e re  se em e d  

to  be no n o ticeab le  d iffe re n c e s  in the e v a lu a tio n s . The sh rin k ag e
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of the c o l la r s  w as not n o ticeab le , bu t th is  m igh t be due to the m o re  

c a su a l w e a r  of c lo th in g  in  the  so u th w est w h ere  c o l la r s  a r e  u su a lly  

unbuttoned .

F ro m  r e s u l t s  ob ta ined  th ro u g h  the c o n su m e r su rv e y  

and la b o ra to ry  te s t in g  conducted  on th e se  p e rm a n e n t p r e s s  s h ir ts ,  

one o u tstan d in g  co n c lu s io n  re a c h e d  is  th a t the  fa b r ic  is  v e ry  c lo se  

to b e in g  p e rm a n e n tly  p r e s s e d  in the  opinion of the o b s e rv e r s  and 

the m en  in  the su rv e y . The c o n s tru c tio n  of the g a rm e n ts , how ever, 

is  so  p o o r th a t the  s h ir t s  p u c k e r  and w rin k le  along a ll  s titc h in g  

lin e s  m ak in g  th e i r  ap p e a ra n c e  U naccep tab le  w ithout a t l e a s t  touch - 

up p re s s in g .



A PPEN D IX  A

C o n su m er S urvey  o f  S a tis fac tio n  W ith and C o m p ariso n  

of Two P e rm a n e n t P r e s s  S h irts

L . P a r t ic ip a n ts  in  the  s u rv e y

a . W ould be a sk ed  to w e a r  two sp e c ific  s h ir ts  as  often  as  
p o ss ib le  d u rin g  a p e r io d  of th re e  m o n th s .

b . W ould be a sk ed  to keep  a r e c o rd  of how often the  s h ir t s  
w e re  w orn  and how th ey  w e re  la u n d e re d  fo r  the  p e r io d  of 
tim e  of the su rv e y .

c . W ould be a sk ed  to  co m m en t on c o m fo rt, fit, a p p e a ra n c e , 
w e a r ,  e t c . , of the  s h i r t s .

II. W ould you be w illin g  to p a r t ic ip a te  in  th is  su rv e y  if  you w e re  
a sk ed  to buy two sp e c ific  s h ir t s  a t r e ta i l  p r ic e s  ?

YES J_J NO D

W ould you be w illin g  to p a r t ic ip a te  if you w e re  a sk ed  to  buy 
the  s h ir ts  a t w h o le sa le  o r  d iscoun t p r ic e s ?

YES Q  NO

W ould you be w illin g  to p a r t ic ip a te  if  the s h ir ts  w e re  p ro v id ed

YES □  NO Q

N a m e  . . . . . . . .

A d d r e s s ____________________________

Phone  _______________________

W ill you be in  T ucson  th ro u g h  A p ril,

YES r
Thank you fo r  y o u r h e lp .

1966?

NO



A PPEN D IX  B

In fo rm atio n  fo r  P e rm a n e n t P r e s s  S h irt S u rvey

N a m e __________
I. S h irt S ize: N eck Size S leeve S ize

II. ■ P le a s e  in d ica te  y o u r p e rso n a l cho ice  of two s h ir ts  by check ing  
off the a p p ro p ria te  box:
A. LONG SLEEV ES Both S h ir ts  o r  One S h irt

1. W hite

b.

B ro ad c lo th
(1) T a ilo re d
(2 ) R e g u la r  Body
O xford

2 .

B.

Type of C o lla r*

A

(1) T a ilo re d
(2) R eg u la r Body

P la in  C o lo r
a. B ro ad c lo th

(1) T a ilo re d
(2) R eg u la r Body

b. O xford
(1) T a ilo re d
(2) R eg u la r Body

SHORT SLEEV ES 
1. W hite

a; B ro ad c lo th

tz
E

(1) T a ilo re d
(2) R e g u la r  Body

b. O xford
(1) T a ilo re d
(2) R e g u la r  Body

■ P la in  C o lo r
a. B ro ad c lo th

(1) T a ilo re d
(2) R eg u la r Body

b. O xford
(1) T a ilo re d
(2) R eg u la r Body

El
El

El
El

El

* S tate p re fe re n c e s  of e i th e r  a bu tton  down c o lla r  o r  a so ft c o l la r :
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A PPEN D IX  C

NAME

P A R T  II:

DATE

2 .

3.

4.

L au n d e rin g  of the  s h ir t s  
(F o r  each  q u es tio n  p le a se  
check  '(*) cho ice  fo r  S h irt A 
and fo r  S h ir t B „)

How did you la u n d e r  th e  S h ir ts ?
a. C o m m e rc ia l E s ta b lish m e n t
b. L a u n d ro m a t
c„ H om e L au n d e rin g
d„ Done by an o th e r  p e rs o n  in th e ir  hom e 
e. O th e r  ___________________

W as b leach  u se d  on the s h i r t s ?
a . Y es
b. No
c . Don' t  know

W hat equ ipm en t w as u se d  (if you know) 
W ashing '
a . A u tom atic  W ash er (top loading)
b . A utom atic  W ash er (fro n t loading)
c . . C onventional W ash er (w rin g e r  type)
d. By H and
e. O t h e r _______ ' _____________ __

D ry ing
a. T um ble  D ried
b. L ine  D ried
c. D rip  D ried
D id you touch  up the s h ir t s  w ith  an  
iro n  o r  have i t  done ?
a. No
b.
c.
d.

Yes,, p r e s s e d  lig h tly  
Y es, dam pened  and iro n e d  
O th er

6 . W ere any r e p a i r s  n e c e s s a ry  in the l a s t  
th re e  w eek s?  If so , w hat w ere  th ey ?
a. Y e s  _____ :________ ;________ ____
b. No

S h irt A 
100% 
C otton

a.
b .
c.
d.
e.

a.
b.
c.

a.
b.
c.
d.
e.

a.
b.
c.

a;
b.
c.
d.

a.
b.

3.

S h irt B 
Cotton 
and Kodel

2. 3.

O th e r co m m en ts  on la u n d e rin g  and c a r e  of the s h ir ts :

* 1. A lw ays 2 . F re q u e n tly  3. O ccas io n a lly
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A PPEN D IX  D

NAME     DATE

PA R T  III: S a tis fac tio n  w ith  S h ir ts S h irt A S h irt B
100% Cotton

COM FORT Cotton and K odel
1„ A re  the s h ir t s  c o m fo rtab le  to w e a r

(fit, e tc .) .?
a. V e ry  co m fo rtab le a.
b . C o m fo rtab le b.
c. U n co m fo rtab le c.

2 . D oes the c o l la r  f it  w e ll?
• a. Y es

b. No, too b ig
c. No, too sm a ll
d. F i ts  w ell, bu t u n co m fo rtab le
e. O th e r  _____ ;______ •

C om m ents on C om fort:

A PPEA RA N C E
3 . .I f  you w e re  to r a te  y o u r s h ir t s  on

the o v e ra ll  g a rm e n t a p p e a ra n c e  
a f te r  they  have b een  f re s h ly  w ash ed  
and d rie d , w hich c a te g o ry  w ould 
you pu t th em  in ?  (not p r e s s e d  o r ; 
iro n ed )
a„ G a rm e n t is  o u tstan d in g  in

a p p ea ra n c e  a.
b . G arm en t is  good in ap p ea ra n c e  b.
c. G arm en t is  accep tab le  in 

ap p ea ra n c e  c.
d. G arm en t does not m e e t s ta n d a rd s

of the w e a re r  d.
e. G a rm en t is  not accep tab le  e.

4. . If you w e re  to r a te  y o u r s h ir ts  on the
fa b r ic  a p p e a ra n c e , w hich c a te g o ry  
w ould you p u t th em  in ?
a. F a b r ic  is  o u tstan d in g  in  

A p p earan ce  , a.
b. F a b r ic  is  good in  ap p ea ra n c e  b.
c. F a b r ic  is  accep tab le  in 

ap p e a ra n ce  ■ c.
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A PPEN D IX  D (Continued)

d. F a b r ic  does not m e e t s ta n d a rd s
of the  w e a re r  d.

e. F a b r ic  is  not accep tab le  e.

5. If you w e re  to r a te  the f ro n t openings 
of y o u r s h ir t s  (buttoned up), w hich  
c a te g o ry  w ould you c h o o se ?
a. F ro n t opening  is  o u tstan d in g  in

ap p e a ra n c e  a.
b. F ro n t opening  is  good in  a p p e a r ­

ance . b.
c . F ro n t opening  is  a c ce p tab le  in

■ ap p ea ra n c e  c.
di F ro n t opening  does not m e e t

s ta n d a rd s  of the w e a re r  d.
e. F ro n t opening  is  not a cc e p tab le  e.

S h irt A. S h irt B

6 . If you w e re  to  r a te  y o u r s h ir t s  on the 
c o l la r  a p p e a ra n c e , w hich c a te g o ry  
would you ch o o se?  .
a . . C o lla r  is  o u ts t ariding in a p p e a r ­

ance
b. . C o lla r  is  good in  a p p e a ra n c e
e. C o lla r  is  a c cep tab le  in a p p e a r ­

ance
d„ . C o lla r  does no t m e e t s ta n d a rd s  

of the w e a r e r  .
e . C o lla r  is  n o t accep tab le

If you w e re  to r a te  y o u r s h ir t s  on 
the a p p ea ran ce  of the se a m s , w hich 
c a te g o ry  w ould you ch o o se?  
a. V ery  sm ooth  a p p e a ra n c e  a.
b„ V ery  lig h t p u ck e rin g  b.
c . D efin ite  p u c k e rin g  c.
d; V ery  n o tic ea b le  p u c k e rs  d.
e> E x c e ss iv e  p u c k e rin g  e.

. R ate  the c o lo r fa s tn e s s  o r  g ray in g  in  
the  c a se  of w hite  s h i r t s .
a. C o lo rs  and w hite  s ta y e d  b r ig h t a.
b . C o lo rs  and w hite changed a

l i t t le  (m ay have) b.
c. Q u estio n ab le  c o lo r  change c.
d. V ery  n o tic e ab le  c o lo r  change d.
e. E x c e ss iv e  change in  c o lo r  . e.

O th er co m m en ts  on ap p e a ran c e -o f  s h ir ts :



A PPE N D IX  E

N A M E ________________  ~ - \  1

PA R T  I: R e c o rd  of W ear and L a u n d e rin g  of S h irts

DATE
100% C otton 

S h irt A
Check if  
L a u n d e red

Cotton and K odel 
S h irt B

Check if  
L au n d e red  
A fte r  U seW ear in H ours A fte r  U se W ear in H o u rs

\
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A PPEN D IX  F

O b s e rv e r   ________________
O b s e rv e r  S co re  Sheet

S h irt No. _________________

P le a s e  check  one fo r  each  te s t .

1. . O v e ra ll g a rm e n t a p p ea ra n ce
   a . G a rm en t is  o u tstan d in g  in  a p p e a ra n c e
’____  b . G arm en t is  good in  a p p e a ra n c e
   c . G a rm en t is  a c cep tab le  in  a p p e a ran ce
  d. G a rm e n t does no t m e e t s ta n d a rd s  of the o b s e rv e r
____  e . G a rm e n t is  n o t a c cep tab le  in  ap p ea ra n ce

2 . F a b r ic  ap p e a ran ce
  a . N eg lig ib le  o r  no change a s  show n in  S tan d ard  5
_____ b . A c h a n g e  in  a p p ea ra n c e  eq u iv a len t to S tan d ard  4
  c . A change in  a p p ea ra n c e  eq u iv a len t to S tan d ard  3
  d. ■ A change in  a p p e a ra n c e  eq u iv a len t to S tan d ard  2
  e. A change in ap p e a ra n c e  eq u iv a len t to s ta n d a rd  1

3. S eam  a p p e a ra n c e
  a . Seam  a p p ea ra n c e  eq u iv a len t to S tan d ard  5
  b. . Seam  a p p ea ra n c e  eq u iv a len t to S tan d ard  4
   c . Seam  a p p ea ra n c e  eq u iv a len t to S tan d ard  3
  d. Seam  a p p ea ra n c e  eq u iv a len t to S tan d ard  2

- ■ e. S eam  a p p e a ra n c e  eq u iv a len t to S tan d ard  1

4. A p p earan ce  of fro n t opening
_____ a. F ro n t  opening  is  o u tstan d in g  in  ap p e a ran c e
_____ b . F ro n t  open ing  is  good in  a p p e a ra n c e
_____ c . dB^ront opening  is  ac ce p tab le  in  a p p ea ra n ce

. • d. F ro n t  opening  does no t m e e t s ta n d a rd s  of the  o b s e rv e r
 ___  e. F ro n t  opening  is  not acc e p tab le  j

5. C o lla r  a p p e a ra n c e
  a . C o lla r  is  o u tstan d in g  in  a p p e a ra n c e
  b . . C o lla r  is  good in  ap p e a ra n c e
 _ c. C o lla r  is  a cc ep ta b le  in  a p p e a ra n c e
  d. . C o lla r  does not m e e t s ta n d a rd s  of the o b s e rv e r

. e . . C o lla r  is  no t a c cep tab le  in a p p e a ra n c e
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A PPEN D IX  G

D iag ram  of S h irt F ro n t Showing M ea su re m e n t fo r  Shrinkage

C o lla r  M easu rem e n t 
(c e n te r  fro n t to 
c e n te r  f ro n t w h ere  
c o l la r  is  jo in ed  ■ 
to band)
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A PPEN D IX  H

D iag ram  of S h irt Back Showing M ea su re m e n t fo r  S hrinkage

B ack S houlder M e a su re m en t 
(2 in ch es  below the yoke)

C en te r Back 
Length

W aist M ea su re m e n
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A PPEN D IX  J

E v a lu a tio n  of F a b r ic  A p p earan ce

3 F t.

2 F t..

SHIRT BACK
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A PPEN D IX  K

E v a lu a tio n  of Seam  A p p earan ce

SIDE VIEW
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A PPEN D IX  L

E v a lu a tio n  of F ro n t O pening

3 F t.

|--------------------------------  2 F t . — |
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A PPEN D IX  M

E valu a tio n  of C o lla r  A p p earan ce
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