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This invention relates to wearing apparel of 

the type adapted to be laundered,and more par 
ticularly to Wearing apparel such as shirts,col 
lars,Cufs,plaits and the like,as forming part 
of Such Wearing apparel. 
There are several types of fabric garments 

manufactured acCording to the present State of 
the art aS,for example,those which are manu? 
factured and Worn in the untreated state,that 
is,the collars and cufs have no stifening agent; 
those having collars and cufs and similar ex 
poSed portions stifened with atemporarystifen 
ing agent such as starch; those having collar 
and cuf units stifened by partial parchmentiza 
tion, by means of Suitable reagents,and those 
in whichstarchedinterliningsareusedasstifen 
ers,Further,cellulose derivative coated fabrics 
have been proposed as stifening interlinings in 
.collars and Cufs;garments in which the com 
pOnent fabrics of the collars and cufs are 1ami 
nated by means of cellulose derivative composi 
tions have als0 been made, - 
Of these Warious types mentioned,none are 

entirely Satisfactory;those garments which are 
made of untreatedfabricssoilquicklyandwrinkle 
eaSily. The starched type,While presenting a 
very Satisfactory initial appearance,is Sensitive 
to Spotting by Water and Soon becomes wilted and 
Wrinkled especially in warm weather. 
lars and cufs of two-ply and multi-ply construC 
tion,the fabrics of which are laminated and, 
stifened by partially parchmentizing the fabrics 
with acid,have the disadvantage of 1owered ten 
Sile Strength and unsatisfactory Wearing quali? 
ties,In the case of the wearing apparel having 
the interlinings pre-stifened with starch,for eX? 
ample,the treatment is efective ondy until the 
firstlaunderingwhichremovesthestarch. While 
the collars or cufs can,of course,be restifened 
by treatment with starch,they do not retain 
their appearance for any 1ength of time,par 
ticulariy in summer weather. Where certain 
cellulose derivative coated fabric interlinings are 
used the resultis not satisfactory because of the 
tendency for the coating to disintegrate and dis? 
appear and often to discolor when the garment is 
subjectedto laundering processes,The Same Con? 
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Wearing apparel. 

taining their shape after laundering without be 
ing subjected to a subsequent stifening opera 
tion? - 

A further object is the provision of a multi 
ply collar or cuf and the like which upon re 
peated launderings and pressings,will not show 
the characteristic"stitch pucker" of present day 
A still further object is the production of col 

1ars Which will resist distorting influences and 
will tend to resume their original appearance 
when the distorting force is removed," - 
These objects are accomplished in the presen 

invention by uniting Specialy treated fabrics in 
1aminated relation aad moreparticularly byfirst 
Coating One or more fabrics with an adhesive 
Comp0Sition,preferably dryingto expe1the vola 
tile materials present in the adhesive in cases 
where the adhesive contains volatile material, 
plaCing the fabrics in contact with each other 
t0 Subject the contiguous Surfacesthereof to the 
action of the adhesive,and joining by means of 
heat and pressure. 
The general construction of the wearing ap 

parel described in the present invention wiII be 
readily apparent by reference to the drawing, 
In the drawing Figure 1 is?a diagrammatic 

Sketch of a three-ply collar laid flat. Figure 2 
The col 

30 
represents a cross section through the colar 
along the line 2?2 in Figure 1,on an enlarged 
scale Figure3 indicates,on an enlarged scale, 
the assembly of the parts before forming the 
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collar. Figure 4 is a sketch of a shirt showing 
a collar,plaits and cufs embodying the present 
invention,Figure 5 represents a dress shirt in 
which\the bosom has been made Semi-stif by 
the invention disclosed herein. In al1the figures 
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is given, 
45 

dition prevails with respect to collars and.cufs, 
in which the component fabrics are laminated 
directiy by means of the common celulose.de 
rivative compositions, - 
Thisinvention has as an object the provision 

of wearing apparel having collars,cufs.and the 
1ike which are non-wrinkling,readiy.gleanable 
bywashing or dry cleaning and capable of re 55 

the outer or facing fabrics are indicated as 1. 
The adhesive is shown at 2 while 3 is the in 
terliner and 4 is stitching. - 
In order that the construction of the wearing 

apparel of the invention may be more fully un 
derstood,the following definition of terms used 

? 

Bya three-ply collaris understooda construc? 
tionin which anextra layer of fabric,usualy of 
a cheaper and coarser grade,is interposed be? 
tween the fabrics in a "fold over" colar,the 
function of this intermediate layer being to add 
stiffness,thickness,and general body to the 
article,Thisply is indicated as interlining3 of 
the drawing?\ - 
By the term "semi-stif" or "stifened" as 

applied to anarticle of apparel is understood One 
having a pliability or "hand" intermediate an 



2 
unstarghed,untreated article on the one hand, 
and a fully starched article on the other hand. 
The practice of the present invention may be 

ilustrated in the preparation of a three-ply 
Colar,in which an interlining,which is usualy 
a CottOn fabric of cheap construction,is coated 
with athermoplastic adhesive composition. This 
Composition may be one of those referredto here 
inafter,The interlining,for example,may be a 
sheeting weighing4.7 oz. per yard and having a 
thread Count of 49 warp threads and 54 filing 
threads,This is coated on both faces with ad 
hesive in any convenient way,as,for example, 
by means of a doctor knife,squeezerollers,spray 
ing equipment,or by any of the methods known 
to thoSe Skilled in the art of coating fabrics. 
The adhesive is then preferably alowed to dry, 
Which may be accomplished either in the air at 
room temperature or by heatingin an oven,The 
Colar may then be assembled by placing the two 
outer fabrics,which may be broadcloth,madras 
or the like,on top of the coated interining and 
aSSembling the parts by stitching. The collaris 
then turned inside out in such a way that the 
interlining will fall between the two 1ayers or 
plies of broadcloth,madras or the like. The 
joining of the parts isthen carried out by apply 
ing heat and pressure simultaneously; as,for 
example,by ironing at normal ironing tempera 
tures and pressures,or by applying highertem-: 
peratures and/or pressures in any suitable way, 
it being Suficient simply that the temperatures 
and preSSures employed be adequate to render 
the interlining coating sufficiently plastic and 
adhesive to cause the fabric plies to be united. 
The collar may be decorated by ornamental 
stitching along the edges,if desired,whichstitch 
ing may be done either before or after the plies 
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are Cemented. The edge of the collar which is, 
to be attached to the neck-band may be either 
stitched ornamentaly or such stitching may be 
omitted therefrom. The collar is affixed to the 
neck-band in the usual manner. The neck-band 
may be either of conventional construction or 
may be formed by uniting fabric plies in lami 
nated relation through a thermoplastic adhesive 
in the Same manner as above described with re 
Spect to the collar proper. 
Wearing apparel having·more or less than 

three plies may be preparedin a similar manner, 
aS Will be evident to those skilied in the art. It 
is apparent,forexample,that where two plies are 
to be united,one or both may be coated with 
adhesive,the latter then preferably dried,and 
the plies then placed appropriately in contact, 
with the adhesive therebetween,afterwhich they 
may be firmly united bythe simultaneous appli 
Cation of heat and pressure. In an alternative 
m0de Of aSSembly of two component pieces of 
adhesive coated fabric to form a collar,for ex 
ample,the adhesive coated pieces or plies may 
be placed with their uncoated surfaces in con 
tact,thenstitched together,and thenturnedin 
Side out So as to bring the two adhesive coated 
Surfaces together,inside the collar,after which 
the joining of the parts may be accomplished by 
applying heat and pressure simultaneously. It 
Will be obvious that my invention is not limited 
to the joining in laminated relation of any par 
ticular number of plies. 
The adhesive composition employed may be of 

any of the knowntypes which are thermoplastic, 
and especialy those which are resistant to nor? 
mal laundering operations, By "resistant to 
normal laundering operations,"I mean substan 
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tialy unsusceptible to undesirable changes or 
objectionable deterioration under the infuence 
of the reagents(such as the detergents and 
bleaching agents) and other conditions present 
in laundering processes as commonly practiced. 
Asemployed inthisspecification and the ensuing 
claims,the term "thermoplastic adhesive" and 
1ike expressions refer to a substance which,asits 
temperature iselevated,hasits adhesivenessin 
Creased Suficiently to enable it to firmly bond or 
unitefabricsundertheinfuence ofheatandpres 
Sure,and which retainsits bonding capacity after 
its temperature is 1owered,said substance fur 
thermore remaining thermoplastic at normal 
ironing temperatures so as to be repeatedly re 
Softenable at those temperatures to effect re 
bondingin the event of separation of thefabrics. 
The adhesive which I prefer employing,fur 

thermore,while having its plasticity or flow 
Capacity increased under rise in temperature,is 
nevertheless Suficiently flow-resistant at the 
boiling temperature of water that migration of 
the adhesive through the interstices of the fabric 
is prevented. It is,however,thermoplastic at 
normal ironing temperatures,such,for example, 
as of the order of 250°-350° F. With such an 
adhesive,if for any reason the bond between the 
fabric plies of a collar or other article is loosened 
during laundering,as by rubbing or agitation, 
Such bond is re-established during ironing of the 
article. The pressures applied to insure joining 
of the fabric plies by the thermoplastic adhesive 
may Wary from hand preSSures applied to the 
Ordinary flat iron to preSSures obtained in ma 
chine presses,preSSures within the range from a 
few pounds per Square inch to several thousand 
pounds.per Square inch being suitable. The ad 
hesive Should,moreover,preferably retain the 
Characteristic of thermoplasticity adequate for 
uniting fabrio plies under heat and pressure, 
despite exposure of the adhesive to air,moisture, 
0r to ordinary laundering conditions. 
The following composition has been found 

Satisfactory as the thermoplastic adhesive men-, 
tioned above. The figures represent percentage 
by weight. 
Resoglaz "?? 8.5 
Diethyl phthalate------------------------ 1.5 
Penzene--------------------------------- 85.0 
?ylene--------------------------------- 5.0 

* Polymerized styrene. 
Other thermoplastic resins may be used in 

place of the Resoglaz,for example,winyl resins, 
particularly those prepared by the joint poly 
merization of the vinyl acetate and winyl chlo 
ride. The acetate is usually present in amounts 
from 20 to 70 percent of the chloride,The pro 
portions of the esters depend upon the proper? 
ties desired in the adhesive as will be apparent 
to those skilled in the art. Similarly the amount 
of plasticizer and solvent can be regulated to Sult 
the desired degree of stifness wanted in the 
finished product and the fineness of the weave 
of the fabrics used. 
Other resins which may be employed are ther? 

moplastic resins of the phenol-formaldehyde 
group,thermoplastic resins included in the poly 
hydric alcohol-polybasic acid class,or thermo 
plastic resins in the toluene Sulfonamide-form 
aldehyde group. - 
The purpose of the volatile solvent in those? 

compositions in which it is used is primarily to 
act as a carrier for the solid constituents of the 
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adhesive. The volatile material need not be 
relied upon to efect the final adhesion of the 
fabrics andmay besubstantiallyentirely removed 
by drying as previously described. At the Same 
.time,it is to be understood that the invention 5 
is not restricted to the bonding of fabrics by, 
thermoplastic adhesives from which the Solvent 
has been substantialy entirely removed; and 
instead substantial amounts of Solvent,either 
originaly present or added at the time of com 10 
bining,may,if desired,be present at the time? 
the adhesive is subjected to heat and pressure 
for uniting the fabrics,The use of volatile Sol 
·ventsincertain instancespermits the deposition 
of a Smooth film of the thermoplastic material 
and also assists in the ease of applying the ad 
hesive to certain types of fabrics. The resin 
may also be cast in sheet form and inserted, 
between two or more of the plies. 

It is understood that various modifications 
with regard to Solvents used will be readily 
apparenttothoseskiledin theart. For example, 
Such Solvents as ethyl acetate or other esterS 
as butyl propionate,isopropyl acetate; ethyl 
methyl ketone,etc. may be appropriately used. 
Ingeneral,the choice of volatile solvents will be 
governed by the degree of solubility of the Con? 
stituents of the adhesive,the rate of removal of 
the volatile material desired and also eConomic 
factors. Also,various modifications with reSpect 
to plasticizers may be made and any of a wide 
variety of well known plasticizers,such as tri 
cresyl phosphate,for example,may be used. 
Inorganic pigments,such as titanium dioxide 

or barytes,may be used; and further,mineral 
pigmentswhich are eithertranslucentor opaque, 
white or colored,may be introduced into the 
adhesiveS. 
in certain instances because combinations of the 
type described yield a translucent film. - 
No limitation is placed on the type of fabric 

which may be used in the construction of the· 
wearingapparel whichis describedinthe inven 
tion,Common types of cotton fabriCS used for 
producing colars,cufs,plaits ofshr?,andthe 
1ikewearingapparelsugh as broadcloth,madraS, 
oxford.cloth,etc.,may be used with equal satis 
faction. Further,silk fabrics and various typeS… 
of fabrics woven from synthetic yarns Such aS 
are made from regenerated celulose,celulose 
1ose,etc.,are included within the Scope of the 
invention. Linen fabrics,aswellas other natural 
typeyarnfabrics,mayalso be used. 
In the carrying out of the invention it wil be 

apparent that fabric sheets,after being coated 
and dried,may be rolled up and stored until 
required for assembly into the desired articles. 
The·plies requisite for the formation Qf the 
desired collar or any other article may of Course 
be cut from sheets of the respective fabrics in 
any convenient way,as by Suitable dies,and 
then placed together and united in the manner 
described abOVe. - - 

The product of the invention finds wide use 
asacomponent part ofshirts of the negligeetype 
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The use of barytes is advantageous? 
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acetate,cellulose nitrate,cuprammonium Cellu-° 
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that the characteristics of the adhesyes em?? - 
ployed can be varied to meet the requirements, 

65 
whereitis desirableto have a garment retainits, 
crisp freshly laundered appearance even under 
conditions of very warm weather and high hu?? 
midity when the ordinary typeof garments are 
foundtowit,wrinkle and becomeunsightyfrom 

· the moistüre of the atmosphere and perspiration 

.70 

of the wearer. As previousiyindicated.inaddi?? 
tion to colars and cufs on shirts and Similar 
wearing apparel,the product of the invention 75 

3 
finds itSelf applicable to the manufacture of 
plaits and demibosoms inthe shirt industry,and 
isalso particularly adapted for collars,cufs and 
other exposed portions of nurses",chaufeurs"and 
maids" uniforms and the like,The invention 
finds further application in the manufacture of 
neckties of various types where several pies of 
Suitable fabric are laminated to yield a non? 
wrinking cravat,Because of the unique prop 
erties presented bythe product of the inyention, 
many other uses will suggest themselves to those 
skilled inthe art. - 
Garments which have collars,cufs,demi 

bosoms,plaits and the like made according to 
the present invention present the advantages of 
ease of cleanabity and extreme resistance.to 
crumpling and wilting when in contact with 
moisture. In additionto these properties,collars 
and the like will retain the starched appearance 
after the initial assembly of the collar,no Special 
treatment or equipment being required to keep 
the collar in its intended condition,"StitCh 
pucker," a,fault common in collars of the Soft 
variety,is eliminated in the present invention 
because the plies are rigidly joined throughout 
the surface,and even the stitching tends to 
become thoroughly anchored and embedded in 
the adhesive. - - - 

The products of the invention present.as an 
additionaladvantage the ability to be laundered 
and pressed without being restifened by means 
of starch orsimilarstifening agents. The prod? 
ucts may be subjected to repeated launderings 
and pressings and at the same time present a 
satisfactory and desirable appearance. 
While I have disclosed my invention with re? 

spect to collars,cufs,and the like,I do not wish 
to confine it to the manufacture of these Specific 
pieces of apparel. Forexample,Thave also found 
that suits of linen,cotton,1ight-weight wool or 
other similar fabrics may have the lapels and 
collars of the coat and the cufs of the trousers 
treated as above described. I may also cement 
the fabrics making up the lapel and colar of 
rain-coats,particularly of gabardine material. 
The advantage in this application consists pri 
marily in that the 1apel will not pucker when 
sewed or when the garment becomes wet from 
rain. The adhesives disclosed above are not 
afected by ordinary dry cleaning methods and 
any garment which is so cleaned and pressed 
will have a neat and orderly appearanCe. - 
Theviscosity or flow-resistance of the adhesive 

employed should be such that when the fabric 
is subjected to heat and pressure,the adhesve 
will not strike through and stick to the heating 
ironand rolls;and hence,whenthe fabric to be 
treated is of a very open or porous weave the 
viscosity of the adhesive should be correSpond? 
ingiyincreased. The proper viscosity Can easily 
be determined by trial with the selected fabric 
andit will be evident to those skilled in the art 

of theparticularfabrics utilized. However,good 
results will be obtained if the examples are fol 
1owed.? , , - - 
The invention also contemplates the_applica 

tion of the thermoplastic adhesives tothe fabric 
plies in spaced dots,1ines,or other Spaced por?, 
tions,instead of in a continuous coating,Thls 
may be accomplished in any convenient way,as 
by rollersgrooved or having suitably spaced pro 
jections. - 

It isapparent that many widely diferentem 
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bodiments of thisinvention maybe madewithout 
departing from the spirit and scope thereof and, 
therefore,it is not intended to be limited except 
as indicatedin the appended claims. 
I Claim: - - 

,1. Process of preparing Semi-stif portions of 
wearing apparel of the class described which 
comprises coating an interliner fabric with a 
composition comprising a polymerized mixture 
of vinyi acetate and winyl chloride,Solvent,and 
plasticizer,allowing the Same to dry,applying 
thereto fabrics on top of said interliner,stitching 
along the edges of the Same,reversing the posi 
tion of the fabricsso that the interliner will be 
between the face and back fabric and joining 
parts by means of heat and preSSure. 

2. Process of making collars,Cufs and the 
1ike,which comprises applyingto a suitablefabric 
a thermoplastic adhesive comprising a resin 
polymer(approximately 80% vinyl chloride and 
20% vinylacetate),ethyl methylketone,tricresyl 
phosphate,and titanium dioxide,allowing the 
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8. A semi-stif collar comprising fabric plies 

united by an adhesive comprisinga thermoplastic 
synthetic resin having the property of becoming 
plastic and efecting bonding under the sole 
action of heat and pressure and of remaining 
thermoplastic to efect rebonding under subse 
quent applications of heat and pressure alone if 
the bond becomes loosened,Said adhesive being 
Suficiently flow-resistant to avoid striking 
through the fabric upon the application of heat 
and preSSure to efect bonding of the plies,said 
resin being selected from a group consisting of 
polymerized styrene and a co-polymer of vinyl 
acetate and winyl chloride. - 

9. An article of apparel of the class conslstin 
of collars,cufs and shirts,Said article compris 
ing fabric plies united by means of a thermo 

?plastic synthetic resin capable in and of itself of 

20° 

adhesive to dry,cutting a desired pattern from 
the fabric,interposing said pattern as an inter 
lining between two fabrics forming the face and 
back of thefinished collar,cuforthelike,stitch 
ing said fabrics along their edges and subjecting 
the assembled,fabrics to heat and pressure 
whereby the adhesive issoftened and upon cool 
ing forms a bond between the surfaces of the 
fabric contiguous with the adhesive. 

3. An article of launderable apparel compris 
ing a plurality of fabric layers joined by means 
of a non-cellulosic composition wherein the 
major non-volatile ingredient comprises a ther 
moplastic Synthetic resin having the property 
of becoming plastic to efect bonding under the 
sole action of heat and pressure and of remain 
ing thermoplastic to efect rebonding under Sub 
Sequent applications of heat and pressure alone 
at normal ironing temperatures,Said resin being 
substantially insoluble in hot water. 

4. A semi-stif collar comprising fabric plies 
united byan adhesive comprising a thermoplastic 
synthetic resin substantially in soluble in hot 
water,Said resinalso having the property of be? 
coming plastic and efecting bonding under the 
sole action of heat and pressure and of remain 
ing thermoplastic to efect rebonding under Sub 
sequent applications of heat and preSSure alone 
if the bondbecomesloosened,said adhesive being 
sufficiently fiow-resistant to avoid striking 
through the fabric upon the application of heat 
and pressure to efect bonding of the plies. 

5. A semi-stiff collar as defined by Claim 4, 
wherein the resin is a vinyl resin. - 

6. An article of apparel of the class consisting 
of collars,cufs and shirts,said article Compris? 
ing fabric plies united by means of a thermo 
plastic vinyi resin capable in and of itself of 
effecting rebonding by the sole action of heat 
and pressure at normal ironing temperatures. 

7. Process of preparing multi-ply collars,cufs 
and the like,which comprises coating a Sheet of, 
intermediate ply material with a solution of a 
thermoplastic synthetic resin substantialy in? 
solublein hot water and having the property of 
becoming plastic to efect bonding by the sole 
action of heat and pressure and of remaining 
thermoplastic to.efect rebonding under subse 
quent application of heat and pressure alone, 
alowing the solvent to evaporate,cutting out an 
interliner from said sheet,and firmly bonding 
thereto a face and back ply by means of heat 
and preSSure, 
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effecting rebonding by the sole action of heat 
and pressure at normal ironing temperatures, 
Said resin being Selected from a group consisting 
of polymerized styrene and a co-polymer of winyl 
acetate and vinyl chlorlde. 

10."An articie of apparel of the claSS Consisting 
of collars,cufs andshirts,Said article comprising 
fabric plies united by means of a thermoplastic 
vinyl resin capable in and of itSelf of efecting 
rebondingbythe sole action of heat and pressure 
at normal ironing temperatures,Said resin being 
one resulting from the joint.polymerization of 
vinylacetate and vinyl chloride,with the chloride 
predominating. - - 

11. Anarticle ofapparel of the class consisting 
of collars,cufs andshirts,Saidarticle comprising. 
fabric plies united by means of a thermoplastic 
vinyl resin Capable in and of itSelf of efecting 
rebonding by the sole action of heat and pressure 
at normal ironing temperatures,Said resin being 
a co-polymer of winyl acetate and winyl chloride. 

12. Anarticle of apparel of the class consisting 
of collars,cufs and shirts,Said article comprising 
?fabric plies united by an adhesive comprising a 
thermoplastic Synthetic resin which is solid at 
room temperatures and flexible in thin sheets, 
said resin being adhesive to Said fabric upon 
becoming Softened under the Sqle action of heat 
andpressure at normal ironingtemperatures and 
under ironing pressures,and alSo remaining 
thermoplastic under repeated heating at ironing 
temperatures,Said resin being also Substantially 
insoluble in hot water and Suficiently flow 
resistant at the temperature of boiling water to 
prevent migration of Said Substance through the 
interstices of Said fabric. - - 

13. An article of launderable apparel Compris? 
ing a plurality of fabric 1ayers joined by an ad? 
hesive comprising a thermoplastic Synthetic resin 
having the property of becoming plastic to efect 
bonding under the Sole action of heat and pres 
sure at a temperature within the range of about 
250°-350° F. and at a pressure within the range 
of ironing pressures and of remaining thermo 
plastic to efect rebonding under subsequent 
applications of heat and pressure alone at a 
temperature within Said temperature range and 
a pressure within Said preSSure range,whereby 
said adhesive may efect rebonding by the mere 
act of ironing,Said adhesive being Solid and 
flexible in use at atmospheric temperatures and 
remaining substantially solid at 212° F.with re 
sultant ability to avoid migration through the, 
interstices of thefabric layers at the latter tem 
perature,Said adhesive being also substantially 
insoluble in hot water and suficiently solid to 
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avoidstrikingthroughthe fabric underthe appli 
cation of heat and preSSure to efect bonding, 

14. An article of launderable apparel compris 
ing a plurality of fabric plies united by a pre 
formed sheet of thermoplastic Synthetic resin 
which is solid at room temperatures and flexible 
in thin sheets,Said resin being adhesive to said 
fabric upon becoming Softened under the Sole 
action of heat and preSSure at normal ironing 
temperatures and under ironing pressures,and 
also remaining thermoplastic under repeated, 
heatingat ironing temperatures,said resin being 
also substantiallyinsolublein hot Water andsuffi 
cientlyfiow-resistant at thetemperature of boil 

ingwater to prevent migration of said substance 
through the interstitces of Said fabric. 

15. A multi-ply fabric comprising sheets of 
textie material Covering an inner fabric Sheet 
which has been coated on opposite sides with a 
resin composition consisting essentially of a co 
polymer of vinyl chloride and winyl aCetate con-, 
taining a plasticizer Which is.thermoplastic and 

10 
resistant to the action of detergents employed 
in laundering processes,the separate laminae 
being permanently bonded together by the resin 
coating of the inner ply into a composite product. 

THoMAs H SWAN. 


