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The present inventionrelates‘ to devices for preventing 
oropposing the curling of menis'collarsiand similar arti 
cles of apparel, and. inparticular the present invention 
relates to devices oflthis type which are permanently in 
stalled in the garmentand therefore are subject to the 
stresses and chemical‘ actions of laundering operations. 

Since a very large proportion (perhaps the majority) 
of shirts are laundered in commercial laundries, the 
effects of commercial laundering operations'will be de 
scribed, although it is to be understood that similar ef 
fects arise in connection with home-laundering washing 
machines. In particular the effects of commerciallaun 
dering on permanently- installed anticurl. devices will be 
described‘. 

There are several different aspects of'launderingopera» 
tions which create difficulties. for permanently. installed. 
anticurldevices; For. exampl'e',vnylon.has.been used. for 
anticurl devices;of.the above type, butonly inthe' edge 
position or off-edge position of fused collars. Attempts 
to use‘nylon stays in the diagonal position in' soft col» 
lars have resulted in failure due’ to distortion and break-~ 
agev of such stays‘ (suchstays' are described in.U.S. Patent 
No.“ 2,701,880). Analysis .of the reasons.‘ for such. failure 
will emphasize the dif?culties involved. 

In. the ?rst place, in. laundering operations, nylon 
softens to such an‘extent. that it becomes rubbery and. 
offers very little resistance to the’ stresses» imposed‘ in 
the washwheel andithe greater stresses imposed: in. cen 
trifuging. Hence, particularly when‘the'garment‘iscen 
trifuged, the‘ stay may. become sharply; bent upon itself 
and on subsequent ironing, even thoughthegarment' at: 
the part thereof where the stay is.~1ocated.is straightened 
out,,a serious Weakness develops in the stay with the re- 
sultthat after. repeated-laundering- the stays are liable 
to ‘ breakage. This has been demonstrated with. actual 
washing tests. Suchbreakage is due --in part at least to 
thehighwater absorption of-nylon and in part to itslack' 
of. “resilience,’_’ that is, its tendency to take a: permanent: 
set and its-lack of resistance to‘ fatigue under these condi 
tions. Also, as a resultiofwater absorption, nylon tendsv 
to deform by becoming curved when it is pressed in. 
commercial laundry presses, thereby assuming an arm 
ate shape where a substantially straight shape is- wanted. 

Finally,v the di?iculties withnylon arise in part be-‘ 
cause of the'factthat its- modulus. of elasticity does- not: 
exceed 300,000 lbs. at the very best, and. therefore in. 
order to be effective in.>the collar of’ an ordinary’ shirt‘ 
the thickness of .thenylon must be in the region of 0.020 
inch or more when the width of the nylon strip is 1A; inch. 
more or less. 

Thus, the difficulties‘- which arise when nylon is,usedl 
as a permanently‘ installed anticurl device'in a collar‘ 
are due ?rst to its. water absorption, second'to its tendency] 
to'take a= permanent set, third toits insu?icient modulus 
of elasticity, and’. fourth: to the thickness whichitrnust: 
have to be effective. All of-:these factors combinedhave 
resulted inathe‘facttthat.nyloncannot be used satisfactorily 
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laundering operations, except‘under very restricted condi 
tions, where, for example,‘ the nylon stay is located in 
the edge of a fused collar where it is protected by the 
strength and stiffness of the fused edge. 
Nylon has been analyzed because it alonev among the 

materials available has been good enough to be used 
even in a small way for the above purposes. Almost all 
other plastics are less desirable than nylon in- these re 
spects, and hence cannot be used as a material for a 
permanently installed anticurl device in a collar or the 
like. Metals cannot be used because of their tendency to 
cut through the fabric and thereby destroy the collar. 

In accordance with the present invention, it is possible 
to successfully provide a permanently installed anticurl 
device by using a plastic which is suf?ciently thin and 
which has a sufficiently low- water absorption to prevent 
distortion of the anticurl device upon ironing. It has 
been found that a plastic which has a thickness of 0.010 
inch and a width of approximately 5/16 inch will serve 
adequately as an anticurl device, provided that this plas— 
tic has a tensile strength of at‘least 17,000 lbs. per square 
inch, a tensile modulus of at least 450,000 lbs. per square 
inch, a moisture absorption not appreciably greater than 
0.3%, and a melting point of at least 480° F. in order to 
enable the plastic to withstand all ordinary laundering 
operations. These strength and modulus measurements 
are at ordinary temperatures and atmospheric conditions‘. 
Finally, the plastic must have a high resilience, which is 
to say that it must take a relatively small permanent 
set when subject to the stresses which ordinarily occur 
in packaging and wearing of the collar. 
A plastic material which has been found to meet the 

above requirements is a polyester sheet material sold 
under the trade name Mylar by Du Pont de Nemours, 
the. Mylar has a melting point of 250-255 ° C,, a spe 
ci?c'gravity of l.38—1,.39 gms_./cc., a refractive index 
of 1.655nD25, a tensile strength of 17,000—~25,000 p.s.i., 
a tensile. modulus of 450,000—600,000 p.s.i., a ?ex life, 
0° F. of 20,000 (1 mil) cycles, a bending recovery (im 
mediate) of 43% .(1 mil) (recovery from 180° bend), 
humidity coel?cient .of linear expansion of 1,1><10-6% 
R.H., moisture absorption of 0.3% and shrinkage (150° 
.C.) of .3~5%.. 

There are in general two positions of anticurl devices 
as used in the collars of men’s shirts, one being in (or 
next to) the front edges of the collar and the other being 
a diagonal position as illustrated in the drawings de 
scribed below. The different constructions of stays in 
accordance with the present invention will be described 
for each of these positions. For a better understanding 
of the present invention, reference is made to the follow 
ing drawings in which: 

Fig. 1 is a fragmentary plan view of a collar having 
the anticurl device of the present invention in the diagonal 
position mentioned above; 

Fig. 2 is a cross-sectional 'view of one embodiment of 
the present invention taken on line II—-il of Fig. 1; 

Fig. 3 is a cross-sectional view similar to Fig. 2 but 
showing in section a stay of a construction different from 
that illustrated in Fig. 2; 

Fig. 4 is a plan view of the anticurl device used in 
the embodiment of Fig. 3; 

Fig. 5 is an end view of the anticurl device of Fig. 4; 
Fig. 6 is a fragmentary plan view of a collar having 

an anticurl device in the edge position. 
Fig. 7 is a fragmentary plan view similar to Fig. 6 of 

a collar having a different embodiment of an anticurl 
device according to the present invention located in the 
edge position and overcoming the drawbacks of the .ar~ 
rangement shown in Fig. 6; 
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Fig. 8 is a sectional view taken along VII-I-—VIII of 
Fig. 7; 

Figs. 9-10 are respectively plan and side views of the 
anticurl device used in the embodiment of Fig. 7; and 

Fig. 11 is a view similar to Fig. 1 showing the anti— 
curl device similar to that of Figs. 7-l0 arranged diag 
onally in a collar. 

Referring now to the drawings, Fig. 1 shows in a frag 
mentary plan view collar construction which is com 
monly used, this construction including a collartop por 
tion 10 and a collarband portion 11, the two portions 
being sewn together by stitches along the collarbanding 
seam 12. The collartop usually has “topstitching,” as 
shown at 13. The anticurl device of the present inven 
tion is shown in dotted lines in Fig. 1 in a diagonal po 
sition at 14, and the anticurl device 14 extends from 
the collarpoint portion 10a of the collar to a region ad 
jacent the collarband portion of the collar, and more 
speci?cally adjacent the collarbanding seam (approxi 
mately 14 inch away from the collarbanding seam, more 
or less). As is shown in Fig. 2 the stays may be held 
in position by means of a pocket 15, this pocket being 
sewn to the bottom ply 10b by means of a double row 
of stitches 16 before this bottom ply is sewn to the other 
plies of the collar (in Fig. 2 the individual plies are shown 
in section). 

Fig. 3 shows a modi?cation according to which the 
pocket 15 is eliminated and the anticurl strip is sewn di 
rectly to the bottom ply 10b by a single row of stitches 
17. The anticurl device 14a of this embodiment differs 
from the anticurl device 14 shown in Figs. 1 and 2 in 
that the anticurl device 14a is formed along one face 
thereof with a longitudinally extending groove 14b to 
receive the row of stitches 17. This vfeature is of im 
portance because if the groove were not present the 
stitches 17 would show through on the surface of the 
collar after ironing and particularly if the collar is at all 
starched. This groove 14b is also illustrated in Figs. 
4 and 5, Fig. 5 being an end view of the anticurl device 
14a shown in plan view in Fig. 4. The anticurl device 
of Figs. 4 and 5 may have a thickness of approximately 
0.010 inch and may be about '% inch wide. The groove 
14b may be approximately 1A6 inch wide and may have 
a depth‘of approximately 0.004 inch. 
When the stay is ?xed to the collar in the manner 

shown in Figs. 1 and 2, there is no button hole or other 
entrance to the pocket 15 when the collar is completed, 
the only entrance to this pocket being at the edge of the 
collartop before the same is banded, that is, before the 
band part 11 is attached to the collartop 10. Therefore, 
the anticurl device 14 of Fig. 2 must be inserted before 
the banding operation and is not removable thereafter 
without ripping or cutting. 
The embodiment of Fig. 3, that is the ?xing of the 

stay to the collar, in accordance with the present inven 
tion, by stitching extending along a groove of the stay, 
presents the important advantage that it eliminates the 
cost of the pocket material and the subsequent insertion 
operation. With certain fabrics there is a possibility that 
the stay will show through on the surface of the ?nished 
material after laundering, but with many other types of 
fabrics, particularly some of those used in sport shirts, 
the showing-through of the embodiment of Figs. 3-5 is 
unobservable and moreover this embodiment of the in 
vention is very economical. 
_ Fig. 6 shows a collar where the anticurl device 24 is 
In the edge position, and furthermore the anticurl device 
stops short of the collarbanding seam by a distance D 
which may be 5/8 inch or thereabouts. This type of con 
structlon is not satisfactory for soft collars and is only 
moderately successful with fused collars. The reason 
for this is that the ?exure of the collar takes place along 
the_l1ne E shown in Fig. 6 extending from the top of the 
anticurl device diagonally across the collar. A soft col 
lar has no means for resisting this ?exure and hence the 
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4 
device does not operate properly in a soft collar. A 
fused collar has a substantial degree of stiffness which en 
ables it to resist this ?exure to some extent at least, de 
pending upon the wearer. In general, the anticurl device 
shown in Fig. 6 has not proved to be very successful. It 
is essential that the anticurl device stop short as indicated 
by the distance D because if the anticurl device 24 ex 
tended beyond the point indicated in Fig. 6, it would 
press upon the tieknot, and this tieknot would force the 
points outward and therefore defeat the entire purpose 
of the anticurl device. However, in accordance with the 
present invention it is possible to overcome the draw 
backs of the arrangement shown in Fig. 6 with the modi 
?cations shown in Figs. 7-10. 

Fig. 7 is a view similar to Fig‘. 6 of a collar wherein the 
anticurl device 25 extends from the collar point portion 
all the way up to the edge of the collar top indicated 
at 100, in Fig. 7. In order to eliminate undesirable ef 
fects resulting from pressure of the tieknot against the 
anticurl device 25 which now extends all the way, the 
thickness of the anticurl device is reduced at one elon 
gated end portion through a ‘distance indicated by F in 
Fig. 7. This is very clearly illustrated in Figs. 9 and 10 
which are respectively a plan and side elevation of the 
modi?cation of the anticurl device of the present inven 
tion which is used in the collar of Fig. 7. The reduction 
in thickness at the end portion of the stay adjacent the 
collarbanding seam is approximately 0.005 inch, ‘that is, 
the major portion of the anticurl strip may have a thick 
ness of 0.010 inch at the part 25a shown in Figs. 9 and 
10, while ‘the elongated end portion 25b will have a 
thickness of approximately 0.005 inch. 
When Mylar is reduced from 0.010 inch to 0.005 inch 

in thickness its ?exural rigidity is so much reduced that 
it follows the bend of the collar without objectional re 
sistance and will transmit very little of the pressure of 
the tie knot to the thicker portions of the stay which are 
in contact with the tie knot. 
The practical success of the above described structure, 

particularly that of Figs. 1-5, have been demonstrated. 
by repeated wearing and washing tests and is due to a. 
very large extent to the thinness of the anticurl device 
of the present invention. The thinness of the anticurl 
device of the present invention results in a high degree 
of ?exibility so that the curling caused by the wearer and 
particularly by changes in posture of the wearer do not 
cause an appreciable permanent set in the anticurl device 
unless the curling forces are applied over a long period 
of time, as, for example, when the collar is lying in a 
distorted shape in a box after packaging or laundering. 
If the stay of the present invention were thicker then the 
stresses due to the imposed curling it would become greater 
and not less and therefore the tendency to take a per 
manent set would be greater. Furthermore, the stresses 
due to laundering when the anticurl device may bend 
back upon itself and be subject to pressure as in a centri 
fuge are less the thinner the device is. The success, 
therefore, of the structure of the present invention is due 
to the combination of its thinness with the proper selec 
tion of material. The plastic Mylar has also proved to 
be excellent for use in connection with the anticurl de 
vices described in U. S. Patent Nos. 2,601,035, 2,601,036, 
and Reissue No. 23,617. r 
The combination of a similar thinness with nylon is 

not capable of producing the results produced by the 
use of Mylar. Success is obtained by the combination of 
the thinness with the particular material. 

With the structure shown in Figs. 7-10, the insertion 
of the stay is greatly simpli?ed. Furthermore, the tend 
ency to ?ex along the line E of Fig. 6 is reduced and 
yet the reduced thickness of the stay allows the collar 
to bend over at the crotch without exercising a new 
pressure, and moreover if the collar is properly ironed 
so as to press on the folded collar with the iron in the 
neighborhood of the crotch, the anticurl strip will take 
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this bend which bend will become permanent until the 
collar is laundered again. 

Moreover, with the arrangement shown in Fig. 6, the 
stay isliable to shift undesirably unless it is anchored 
in a relatively complicated and expensive manner. How 
ever, with the structure of Figs. 7-10, the stay will not 
shift and it is held in place in a simple automatic manner 
without any additional cost. 

It is also possible to use a stay as shown in Figs. 7-10 
only arranged so as to extend diagonally from the collar 
point portion to the collarbanding seam, in a manner 
similar to that shown in Fig. 1. In other words, the 
stay which is shown in Figs. 9 and 10 would be arranged 
diagonally in the collar with the relatively thin end por 
tion of the stay extending all the way up to the collar 
banding seam. Such an arrangement is illustrated in 
Fig. 11 where the stay may be arranged in the same way 
as shown in Figs. 1 and 2 except that it is longer and has 
the construction shown in Figs. 9 and 10. In this way the 
anticurl device is locked in position and cannot shift, 
and furthermore there is no upper edge of the anticurl 
device inside the collar to give rise to any premature 
wear. 

Methods of manufacturing the anticurl devices of the 
type shown in Figs. 9 and 10 are described in separate 
patent applications. 

I claim: 
1. A shift collar terminating in free wing portions, a 

stiffening element in the form of a ?at strip having a 
thickness of approximately 0.01 of an inch positioned 
in each of said wing portions, said strip being made of 
Mylar which is a material composed by the condensation 
reaction between ethylene glycol and terephthalic acid, 
substantially having the property of not shrinking or 
becoming reduced in size or distorted by laundering and 
subsequent ironing and substantially identi?ed as melt 
ing at 250° C., with a density of 1.39, refractive index 
of 1.655, tensile strength of 17,000 to 25,000 pounds 
per square inch, humidity coe?icient of linear expansion 
of 11><10-6, moisture absorption less than 0.5, shrink 
age at 150° C. of 1.5 to 2%, immediate bending recovery 
from 180° bend of 43%, tensile modulus 450,000 to 
600,000, and ?ex life at 0° F., 20,000 cycles and forming 
a stay for said garment. 

2. A shirt collar terminating in free wing portions, a 
sti?ening element in the form of a ?at strip having a 
maximum thickness not exceeding approximately 0.01 
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of an inch and a minimum thickness of not less than 
0.005 of an inch positioned in each of said wing portions, 
said strip being made of Mylar which is a material com 
posed by the condensation reaction between ethylene 
glycol and terephthalic acid, substantially having the 
property of not shrinking or becoming reduced in size 
or distorted by laundering and subsequent ironing and 
substantially identi?ed as melting at 250° C., with a 
density of 1.39, refractive index of 1.655, tensile strength 
of 17,000 to 25,000 pounds per square inch, humidity 
coe?‘icient of linear expansion of ll><10-‘°', moisture 
absorption less than 0.5, shrinkage at 150° C. of 1.5 
to 2%, immediate bending recovery from 180° bend of 
43%, tensile modulus 450,000 to 600,000, and a ?ex 
life at 0° F., 20,000 cycles and forming a stay for said 
garment. 

3. A shirt collar terminating in free wing portions, a 
stiffening element in the form of a ?at strip having along 
an end portion a thickness of less than 0.1 of an inch 
and along the remainder of said strip a thickness of ap 
proximately 0.01 of an inch and positioned in each of 
said wing portions, said strip being made of Mylar which 
is a material composed by the condensation reaction 
between ethylene glycol and terephthalic acid, substan 
tially having the property of not shrinking or becoming 
reduced in size or distorted by laundering and subsequent 
ironing and substantially identi?ed as melting at 250° C., 
with a density of 1.39, refractive index of 1.655, tensile 
strength of 17,000 to 25,000 pounds per square inch, 
humidity coe?icient of linear expansion of 11><l0"6, 
moisture absorption less than 0.5, shrinkage at 150° C. 
of 1.5 to 2%, immediate bending recovery from 180° 
bend of 43%, tensile modulus 450,000 to 600,000, and 
?ex life at 0° F., 20,000 cycles and forming a stay for 
said garment. 
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