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Thxs invention relates to bust-recewmg and
supporting pockéts for brassidres and the like.

Conventmnally, suech pockets are made by
cuffing a fabric fo pieces of pre edetermmed small
size and shape and then sewing the pieces to-
gether fo form the poekets. Thé seams in the
pockets so made have jong been consuieled
undesirable, and. it has been one of the objectives
of the art to eliminate them.

it has been proposed, in the past, fo make
seamless brassiére pockeus from fabrics formed of
thermoplastic yarns by stretehing the fabric to
the f,hree-chmenswnal shape and then setting
it in the strefched condition. Pockets which
satisfy the demands of the trade, in essence,
retention of sha,pe in use, coupled with a smooth-
and pleasing hand or feel, cannot be molded from-
a flat fabric by stretehing it to the desired shape
on a mold or between: mold members.

Brassiére. pockets are usually made from
kuitfed fabrics. In. 2 kuitted fabric, as it leaves
fhe knitting machine, the yarn comprising each
of the stitches is in a relatively loose or slack
condition, and the fabric is charactenzed by o
certain elasticity. In order to- stablhze a knitted
fabric in a given shape, it-is neeessary to remove
the siack from the yarn comprising each of the
stitehes, so that none ef the stitches ean stretch
or “give” when the shaped article is subjected tor
stresses or strains in-use:

All of the preposals advanced heretofore for
the manufacture of seamless brassiére pockets
from. flat knitted fabrics comprising thermo-
plastm yarns have depended upon removal of
the siack from the yarn: comprising the stitches,
by stretching of the fabric to the contours of the
mold. However, although a knitted. fabric can be
smoothed or pulled out fremr a curled: er con-
tracted condition to a conditien in which it has

its full or normal machine dimensions; without-

any apprec1ab1e disfortion of the stitehes, sueh &
fabric- cannot be actually stretehed, that is; ex-~
tended beyond: its full or normal machine dimen-
sions, without- more or less severe- stiteh: distor~
tion. It is impossible: to' remove the siack from:
the yarn comprising each of the stitches of a

knitted.fabrie uniformly by stretching the. fabrie:

on- & mold: or between mold members: . If suffi-

cient. stretching tension- is apphed to the- fabric:

on: the mold: to' remove slack- from all of the
stitches, the portion of the fabric-at the apex of
the mold is strained: substantially to'the rupture
point,- and. even- then; the slack- is not- removed

uniformly at all: portions of the:fabric unless-the:

stitech-distortion is prohibitive. For example,
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When a heat-softened fabrie knitted from cellui-
lose acetate or similar yarns is stretched over a
mold or between miold members, as heretofore
proposed for the manufacture of brassiéré pock-
ets, the slack may be reméved from the yarn
compnsmg the stitches in the portlon of the
fabfic at the apex of the mold, but is not removed
umformly from the yarn comprising the stltches
in the pOI‘thIlS of the fabric which oceur at the
sides and in the v1cm1ty of the perlphery of the
mold. This condition will ex1st even when the
stretching tension to which the fabnc is sub~
jected is such that the portion of the fabnc
stretched over the apex or tip of the mold is
stramed practlcally to the rupture pomt The
result is that when the heat-softened kmtted
cellulose acetate fabric which has been stretched
to the contours of the mold. is cooled to sef it 1n
the stretched condltlon, the yarn in some of the
stltches is found to be comparatively taut and
free of slack, while fhe yarn in the remaining
stitches still possesses con51derable slack The
fabric is hon-uniform, and these portlons whlch
comprise the slack yarn will stretch and “glve” in
use. The brassiére pockets lose then' shape in
use;, dueto the stretchab111ty or “glve” of the yarn
in the stitches at some portlons of the fabrlc
This non-unlformlty and stretchablhty of some
portions of the fabric, resultmg from resrdual
slack in the stitches, are critical in the case of
brassiére pockets, particularly because the
stitches comprising the slack yarn oeeur at the
sides and in-the vicinity of the periphery of the
pocket. It is Just those portions which must be
comprlsed of slack-free yarn, since those portlons
receive the weight of the bust when the pockets
are worh.. The- pockets made by stretching the
heat-softenied knitted fabric at any stage in- their
manufacture are unsatlsfactory because they sag
in use and do not provide the requlred firm: body’
support In addxtlon, as a-result of the streteh=
ing, the fabrlc comprising the- pockets is eharae~
terized by a sleazy touch and a spotty appearance.-
The object of the present invention is to- pro-
vide seamless molded fabric bust-receiving and
supporting pockets for brassiéres: or- the- like’
which:  substantially - permanently retain - their
shape in use. Another object is to-provide seam=
less molded knitted fabric- brassiére- pockets in-
which- the ydfn: comprising each of the-stitéhies
at- all: portions of the fabric- comprising the
pockets is substantially completely and uniférmly
free: of slack, and: stabilized: in the slack:=free

- conditiofi. - A further specific object is-to provide;
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in a preferred embodiment, brassiére pockets
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molded from a knitted fabrie, the transverse
dimensions of the molded and shaped fabric
comprising the pockets being substantially the
same as the dimensions of the fabric prior to
molding and shaping thereof. Another object is
to provide seamless molded fabric brassidre pock-
ets which provide firm support while possessing a
smooth, slick and pleasing hand or feel. A fur-
ther object is to provide seamless brassidre
pockets comprising a molded knitted fabric
which is more porous and translucent than the
unmolded knitted fabric, the porosity and trans-
lucency of the molded fabric being uniform at all
portions of the seamless pocket.

These and other objects of the invention are
accomplished by fitting a fabric comprising heat-
shrinkable thermoplastic yarns, in the non-
softened, non-plastic condition, to the contours
of a single member comprising g three-dimen-
sional, generally pocket-shaped mold, heating
the fabric in contact with the mold uniformly
to effect shrinkage of the individual heat-shrink-
able yarns, and setting the yarns in their indi-
vidually heat-shrunk state, to thereby stabilize
the fabric in the shape of the mold. By “fitting”
the fabric to the contours of the mold is meant
placing the fabric on the mold and smoothing it
or pulling it out to conform to the mold and so
that it is substantially free of wrinkles or folds,
without subjecting it to a tension greater than
the tension to which g knitted fabric is subjected
when it is pulled out to its normal, full machine
dimensions.

Knitted fabrics of all types may be molded to
three-dimensional shape and stabilized in that
shape, in accordance with this invention. As an
example, the fabric may be of the circular kni
type, the stitches of which are formed by inter-
locking loops. In the normal condition of such
fabrics, each of the loops making up the stitches
is comprised of two straight sides and a round,
relatively slack, bottom. As a result of shrinkage
and compaction of the yarn comprising each of
the loops, which takes place when the fabric
is heated on the single mold member, the slack is
removed from the round hottom of each of the
loops, with straightening and tautening thereof,
so that in the shaped and stabilized fabric, each
of the loops comprises two straight sides and a
straight bottom, joined by substantially straight
or angular corners,

Again, the fabric may be of the warp-knit type,
that is, a multiple warp fabric in which the warps
form-an interlocking system. In fabrics of that
type, each wale, in each course, is joined to a
wale in another course, by yarns extending di-
agonally of the wales. In the normal condition
of warp-knit fabrics, the yarn forming the loops
comprising the wales or ribs of the fabric is com-
paratively soft and full, and the loops are com-
paratively loose and slack. The yarn extending
diagonally of the wales is also comparatively full
and slack, and, upon close examination, the di-
agonally extending yarns appear to lie in a loose
somewhat curved condition on the back of the
fabric, the individual filaments of the yarns be-
ing spread out and discernible. Such warp-knit
fabrics are characterized by a very high degree
of stretchability, When such a fabric is fitted to
a single member comprising g three-dimensional
mold, in accordance with this invention, the yarn
comprising the loops forming the ribs or wales,
and the yarn extending diagonally of the wales
and joining the courses, are individually shrunk
and compacted, with reduction in their diameter.
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The loops forming the wales or ribs in the shaped
and stabilized fabric appear to be elongated, and
with their opposite sides drawn closer together,
while the yarns extending diagonally of the wales
are drawn taut and lie flat on the back of the
fabric. The yarns are set in the shrunk, com-
pacted condition and, thereafter, the fabrics do
not possess stretchability but remain permanent-
ly in the three-dimensional shape of the single
mold member even when they are subjected to
stresses and strains in use. The stitches of the
knit fabrics may slip relatively to each other, as,
for instance, when they are handled during
laundering, but since the yarn at all portions of
the fabric is free of slack, the stitches eannot
“give” and hence the fabric remains in the
shaped condition.

The invention is illustrated in the accompany-
Ing drawings in which,

Figure 1 is a photograph (magnification: 6.5X)
of a circular knit fabric knitted from heat-
shrinkable yarns comprising a copolymer of vinyl
chloride and vinyl acetate, taken after fitting of
the fabric to the single mold member, and prior
to the heat treatment;

Figure 2 is g photograph (magnification: §.5X)
of the fabric of Figure 1 after heat treatment and
stabilization thereof;

Figure 3 is a photograph (magnification: 50X)
of a warp (tricot) knit fabric knitted from heat-
shrinkable yarns comprising g copolymer of vinyl
chloride and vinyl acetate, taken after fitting of
the fabric to the single mold member, and prior
to the heat treatment, and showing the face of
the fabric;

Figure 4 is a photograph (magnification: 50X)
of the fabric of Figure 3 after heat treatment and
stabilization thereof;

Figure 5 is a photograph of the fabric of Figure
3, but showing the back of the fabric;

Figure 6 is a photograph of the fabric of Fig-
ure 5, after heat treatment and stabilization.
thereof;

Figure 7 is an elevation of means
the invention; and

Figure 8 is a front view illustrating a brassiére
comprising pockets or cups made in accordance
with the present invention.

As shown in Figure 1, after the circular knit
fabric is fitted to the mold member, the condi-
tion of the loops comprising the stitches corre-
sponds approximately to the condition of the
lops in a knitted fabric having its normal or full
machine dimensions, each of the stitches com-
prising two straight or substantially straight
sides 18 and (4 joined by a round bottom 5.
Each of the stitches is comparatively slack.

In the stabilized fabric resulting from heat
treatment of the fitted fabric, the condition of
the stitches is altered, as clearly shown in Figure
2. As is apparent, as a result of the heat treat-
ment and spontaneous shrinkage of the individ-
ual yarns, the loops are tautened and slack-free,
the bottoms are drawn taut and straight, so that
each of the stitches is constituied by two straight
sides {8 and 14, and g straight bottom 16 joined:
by straight corners. The heat-treated fabric is
translucent and more porous than is the fabric
fitted to the mold and prior to heat treatment.
As noted above, and shown in Figure 2, each of
the stitches in the molded and stabilized knitted
fabric comprises two straight sides, and a straight
flat bottom joined together by straight corners.
The yarns are interlocked at these corners, which
serve as aids to relocation of the yarns in the

for practicing
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&vent of any stitch slippage in use, or during the
working to which the pockets are subjected
during laundering.

The fabric shown in Figures 3 and 4 is 2 mul-
tiple warp fabric in which the warps are inter-
locked. The front warp comprises a stitch pat-
tern of {-0, 2-3, (sometimes referred to as “under
2, over 17”) using a yarn in every guide of the
machine, while the back warp comprises a stitch
pattern of 1-0, 1-2 (sometimes referred to as
“ynder 1, over 1”), using a yarn in every guide.
It will be understood, of course, that the warps
of the fabric may comprise different combina~
tions of stitch patterns, as is well known in the
art.

As is apparent from Figure 3, in the fabric
fitted to the mold, and prior to heating thereof,
the yarns |1 comprising the loops forming the
wales of the fabric are full and soft, the sides of
the loops being spaced apart a relatively great
distance, and the yarns 18 extending diagonally
of the wales and joining them, (Figures 5 and 6)
are also full and soft. On close inspection, in-
dividual elements of the yarns are discernible,
and the diagonally extending yarns i8 appear to
lie loosely and to bulk up on the back of the fab-
ric. In this condition, the fabric possesses con-
siderable “give,” due to the bulky, comparatively
slack condition of the yarns. After the heat

treatment, as seen in Figure 4, the yarns 17 com- 3

prising the loops which form the wales or ribs
of the warp fabric are shrunk and compacted,
and reduced in diameter, with apparent elonga-
tion of the individual loops, the opposite sides of
each of which are drawn more closely together.
As seen more fully in Figure 6, the yarns 18 ex-
tending diagonally of and joining the wales are
also shrunk and compacted, and reduced in di-
ameter. After the heat treatment, the diag-
onally extending yarns I8 no longer appear to
bulk up on the back of the fabric, as they do in
Figure 5, but lie flat and taut in the compacted
condition. The slack is removed from the yarn
at all portions of the fabric, and the individual
elements or filaments of the yarns are no longer
discernible in the magnified fabrie.

The removal of slack from the yarns of the
knit fabries is substantially the same &t all por-
tions of the bust-supporting member, which is
thus stabilized against giving or stretching in
use, this effect being uniform at both the por-
tions of the fabric which, on the mold, occur at
the apex, and those portions occurring at the
sides and in the vicinity of the periphery of the
mold. This uniformly taut and slack-free condi-
tion of the yarns is of outstanding advantage,
since it insures that the portions of the brassiére
pockets which must support the greatest weight
in use, are capable of doing so without sagging.
The shaping takes place primarily as a result of
shrinkage and tautening of the individual yarns
in response to the heat treatment. The fabric as
such, in the preferred embodiment, is shrunk only
peripherally, the transverse dimensions of the
shaped heat-treated fabrie, in this case, as meas-
med from one side of the periphery of the mem-
ber to- the other, over the apex, being the same
as those of the fabric prior to the heating step.
In the new members, also, the yarns are indi-
vidually shrunk and compacted but retain their
identity as such, so that the shaped, stabilized
fabrics have a pleasing, smooth, slick hand and
are entirely free of a harsh feel and sleazy ap-
pearance.

The three-dimensional shape of the molded
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fabric is permanent. As has been noted, in the
case of knitted fabrics, the stitches may slip rela-
tive to each other during handling of the shaped
fabric, as for instance during the working to
which the fabric may be subjected when it is
laundered. However, as soon as the garment
comprising the bust receiving and supporting
members is worn, the stitches again assume their
original relative positions. The same cannot be
said for any known bust-supporting members
comprising a knitted fabric. The fabric as such
does not lose its shape and, due to the removal
of slack from all of the yarns uniformly, the fab-
ric cannot stretch in use. .

Outstanding advantages of the bust-receiving
and supporting members of the invention are the
uniformity of support which they provide for the
bust, their ability to withstand stress and strain
without stretching and loss of firm support for
the wearer, and the appearance and feel of the
fabric, which render the bust receiving and sup-
porting members particularly suitable for use in
articles of intimate apparel.

Another advantage of the invention is that,

5.although the pockets may comprise laminated

fabrics when they are intended for special use,
the pocket shaped from a single layer of fabric,
in accordance with this invention, provides a suf-
ficiently firm support for all ordinary needs, thus
dispensing with the necessity for using expensive
laminated fabric structures.

Referring now to Figure 7, there is shown &
chamber 2 having an inlet 3 and outlet 4 for ac~
commodating an endless band 5 which travels
argund the pulleys 6 and T positively driven (by
means not shown) for rotation in the direction of
the arrows. Band 5 is adapted to support a plu~
ralitv ot molds 2¢ and carrv tte molds throush the
chamber 2. Steam is injected into the chamber
through a pipe 9 and projected against plate 10
suspended in the chamber, the steam being thus
diffused throughout the chamber. FEach of the
molds 8a is provided with a slip fit ring 1l. The
fabric 8 comprising the heat-shrinkable thermo-
plastic yarns, for example, a fabric knitted from
yarns of a copolymer of vinyl chloride and: vinyl
acetate, containing about 90% vinyl chloride in
the polymer molecule or a copolymer of vinyl
chloride and acrylonitrile containing about 55%
vinyl chloride in the copolymer molecule, is fitted
to the mold, and the ring {1 is slipped over the
fabriec to hold it in general conformity to the
mold except for the depending excess skirt {2
which is later trimmed off. As the molds sup-

5 borted on band § are earried through chamber 2

and subjected to the action of the steam diffused
through the chamber, the yarns of the fabric
shrink, while remaining intact, and the loops of
the fabriec are straightened to the slack-free
condition. On leaving the chamber, the fabric
on the mold is cooled to sef it in the shaped con-
dition. The fabric on the mold may be subjected
to a stream of cold air. )
Instead of heating the fabrie fitted to the mold
in the manner deseribed, other means for apply-
ing a controlled amount of heat, either wet or
dry, uniformly to all portions of the fabric may
be used. For example, the molds may be heated
internally, by means of hot water, steam, heat-
ing coils, ete,, the heat being transmitted to the
fabric through the metal shell of the mold.. The
temperature to which the fabric is subjected,
and the duration of the heat treatment are con-
trolled so that the yarns or filaments shrink spon-
taneously without undue softening or coalescence,
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the conditions of the heat treatment depend-
ing upon the particular heat-shrinkable yarns
or filaments comprising the fabric.

After removal of the pockets or cups from the
molds, excess fabric, as at 12, is trimmed off,
and the pockets 20 are then ready for joining
to a body-encircling member 21 provided with
suitable straps 22 and fastenings, in the usual
manner to form brassiéres, such as shown in
Figure 8,

The flat fabrics may comprise any filaments
or yarns including yarns comprising discontinu-
ous fibers formed from a thermoplastic material
and having the capacity to shrink spontaneous-
ly while remaining intact, when the fabric is
heated to a temperature below the melting and
decomposition temperatures for the thermo-
plastic material. In a preferred embodiment of
the invention, the yarns or filaments are formed
from fiber-forming resins resulting from the
polymerization of one or more substances com-
prising the vinyl radical. Examples of such ma-
terials are the acrylate and alkacrylate resins,
polymers of vinyl esters such as vinyl acetate,
polymers of vinyl ethers such as vinyl acetals,
methacrylate polymers, and copolymers or in-
terpolymers of vinyl halides with other poly-
merizable materials containing the vinyl radical.
In a specifically preferred embodiment, the yarns

or.filaments comprise a copolymer of vinyl chlo- 3

ride with vinyl acetate, or with acrylonitrile.
Such filaments and yarns may be rendered heat-
shrinkable by subjecting them to a stretch of
from 100% to 1200% or more during their pro-
duction, or subsequently to their production but
prior to their fabrication, and while in a cold,
unsoftened state, or in somewhat softened and
plastic condition. Generally, the filaments or
yarns so stretched have, prior to their fabrica-

tion, a residual shrinkage capacity of at least -

50% at temperatures below the melting and de-
composition temperatures for the resin. As an
example, such prestretched yarns comprising a
copolymer of vinyl acetate and vinyl chloride
have a residual shrinkage capacity of at least
50% at temperatures of from 85 to 95° C.

Because all stretching is restricted to the fila-
ments or yarns as such, and prior to their fabrica-
tion, it is possible to control the per cent stretch
imparted to each of the yarns, and to all por-
" tions along the lengths of the individual yarns,
thereby controlling the residual shrinkage ca-
pacity, which is uniform. This insures that,
during heating of the fabric fitted to the mold, all
of the yarns shrink to the same extent, to pro-
duce a uniform fabric. The same effects can-
not be obtained by stretching a fabric over a
mold and then attempting to shrink it back to
conform to the mold. )

Although the invention has heen described in
detail in connection with knitted fabrics, it is
not limited to the use of fabrics of that construc~
tion. Brassiére pockets may also be molded from
flat fabrics woven from the heat-shrinkable yarns
or filaments by fitting the woven fabric to the
contours of the single mold member, and apply-
ing heat to thz fabric to uniformlvy shrink the
yarns or filaments and stabilize the fabric in
the shape of the mold. If a fabric of woven con-
struction is to be shaped, however, the fabric
should be of comparatively open or mesh-like
construction to permit shaping and stabilization
of the fabrie, with accompanying shrinkage and
reduction in diameter of the yarns, while avoid-
ing buckling of the yarns.
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By “flat fabrics” as used herein, is meant any
fabric which when laid upon a support will as-
sume a flat position, including ecircular-knit
fabrics.

Since changes and modifications may be made
in practicing the invention without departing
from the spirit and scope thereof, it is to be
understood that the invention is not to be limited
except as defined by the appended claims.

I claim: ’

1. As an article of manufacture, a seamless
fabric bust-receiving and supporting member
which substantially permanently retains its shape
in use, has a slick, smooth texture, and is free
from sleaziness, said member comprising a
shrunk fabric formed exclusively from yarns con-
sisting of g fiber-forming thermoplastic resin
having the capacity to shrink spontaneously
while remaining intact at an elevated tempera-
ture below the melting and decomposition tem-
beratures for the thermoplastic resin, the yarns
in the member being shrunk, intact, and of re-
duced diameter as compared to the diameter of
the yarns in the unshrunk fabric as the result of
substantially uniform shrinkage of the yarns in
the fabric.

2. An article as defined in claim 1 comprising
a shrunk fabric formed exclusively of vinyl resin
yarns.

3. An article as defined in claim 1 comprising
a shrunk fabric formed exclusively of yarns of
a copolymer of vinyl chloride and vinyl acetate.

4. An article as defined in claim 1 comprising
a shrunk fabric formed exclusively of yarns of
a copolymer of vinyl chloride and acrylonitrile.

5. An article as defined in claim 1 which com-
prises a shrunk fabric formed exclusively from
yarns consisting of a fiber-forming thermoplas-
tic resin having, prior to shaping of the fabric
to form the bust-receiving and supporting mem-
ber, a residual shrinkage capacity of at least 50%.

6. As an article of manufacture, a seamless
bust-receiving and supporting member which
substantially permanently retains its shape in
use, has a slick, smooth texture, and is free from
sleaziness, said member comprising a shrunk cir-
cular-knit fabric knitted exclusively of yarns
consisting of a fiber-forming thermoplastic resin
having, prior to shaping of the fabric to form the
bust-receiving and supporting member, a residual
shrinkage capacity cf at least 509% and which
shrink spontaneousiy while remaining intact at
an elevated temperature below the melting and
decomposition femperatures for the thermoplas-
tic resin, the yarns in the fapric being shrunk,
intact and of reduced diameter as compared to
the diameter of the yarns of the unshrunk fabric
as a result of substantially uniform shrinkage
of the yarns in the fabric, and said member be-
ing characterized in that, in the fabric compris-
ing them, the stitches are free of slack and de-
fined by two straight sides joined by angular

" corners to a straight bottom.

7. An article as defined in claim 6 comprising
a shrunk fabric formed exclusively of yvarns of
a copolymer of vinyl chloride and vinyl acetate.

8. An article as defined in claim § comprising
a shrunk fabric formed exclusively of yarns of
a copolymer of vinyl chloride and acrylonitrile.

9. As an article of manufacture, a seamless
bust-receiving and supporting member which suh-
stantially permanently retains its shape in use,
has a slick, smooth texture, and is free from
sleaziness, said member comprising a shrunk
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warp-knit fabric knitted exclusively of yarns con-
sisting of a fiber-forming thermoplastic resin hav-
ing, prior to shaping the fabric to form the bust-
receiving and supporting member, & residual
shrinkage capacity of at least 50% and which
shrink spontaneously at elevated temperatures
below the melting and decomposition tempera-
tures for the thermoplastic resin, the yarns in
the fabric being shrunk, intact and of reduced
diameter as compared to the diameter of the
yarns in the unshrunk fabric, the member being
characterized in that the fabric comprising them
and as a result of substantially uniform shrink-
age of the yarns in the fabric, the opposite sides
of the loops forming the wales of the fabric are
closer together than the sides of the loops in &
normal warp-knit fabric and the diagonally ex-
tending yarns joining the wales lie flat against
the fabric.

10. An article as defined in claim 9 comprising
a shrunk fabric formed exclusively of yarns of &
copolymer of vinyl chloride and viny!l acetate.

10

15

20

10
11. An article as defined in claim 9 comprising
a shrunk fabric formed exclusively of yarns of
a copolymer of vinyl chloride and acrylonitrile.
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