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Description

[0001] The invention is directed to a flat knit bra com-
prising two cups (1a,1b), each cup provided with a neck-
line zone, with a power sling and with a wing. The bra
further comprises a band.
[0002] Such a flat knit bra or flat bed knit bra is de-
scribed in US2016/0242472. This publication describes
aflat bedknittedbrawhichdoesnot requireametal under
wire. Most bras are provided with such a semi-circle
metal wire positioned at the base of the cups to provide
support and structure for the bra. Although it provides
support and structure to the bra it does not add to the
wearing comfort. Thus a knitted bra as the one described
in this publication which does not require such a metal
wire is desirable as it improves wearing comfort. The
described flat bed knit bra has two cups which are trans-
versely aligned via a bridge. This bridge is referred to in
this publication as the stiffener and takes over the func-
tion of the metal underwire. This stiffener part runs from
the bridge part between the cups to thewings at the outer
ends of the cups and is knitted such that a low to almost
null elastic extensibility in the vertical direction, i.e. along
the length of the user, exists. Further the cups are made
up of three (semi‑)concentric regions are differently elas-
tically extendable.
[0003] A problem of the flat knitted bra of
US2016/0242472 is that they are less suited for larger
breast sizes. The prior art bra will exert a pressure and
compression on the breast resulting in that it flattens the
curve.
[0004] US2017119063, US2018320297,
US2017290376, and US2018317570 describe a flat
bed knitted sports bra. Because of this use the breasts
will be flattened or said otherwise: flattens the curve. This
may be fine when using such a bra when performing
sports or athletics, it is less desirable in normal usewhere
the user may desire a bra which shapes the curve.
[0005] Knitted bras, like any other knitted product,
have the advantage that thematerial is stretchy and thus
fitting better on the body as compared to a wovenmateri-
al.Aknittedbramayalsobeobtainedbywarpknittingand
circular knitting.Theadvantageof flat bedknitting is that it
can produce a knitted product with zero waste. Further
flat bed knitting enables to create different material prop-
erties on different positions in the knitted bra which
cannot be achieved by the two other knitting techniques.
[0006] The present invention aims to provide a bra for
daily use, especially suited for the larger cup sizes, which
addresses one or more of the problems of the prior art
bras.
[0007] This object is achieved with the following bra.
Flat knit bra comprising two cups, two wing zones and
wherein the bra further comprises a band having a first
and second end,wherein the band comprises of a double
layered knit material and wherein the double layered knit
material is comprised of an elastane yarn covered by a
polyamide yarn.

[0008] Applicants found that the flat bed knitted bra
according to this invention does not require a metal
underwire and is suited for the larger cup sized breasts.
Compared to the prior art bra the bra according to this
invention may not require a bridge or stiffener between
the cups. This allows larger breast sizes. The support
required to leave out the metal underwire and a bridge is
provided in thepresent braby thecombinationof features
as claimed. Further advantages will be described below.
[0009] In this specification termswill be usedwhich are
known to the skilled person in bra technology. When
terms like upper and lower are used it refers to a bra
orientation of a wearer standing vertically. The terms
upper and lower are used to more clearly describe the
invention and is not meant to limit the invention to a bra in
such an orientation. The cups are the two parts that cover
the majority of the breasts. The neckline zone is the area
along the front of the bra down the chest of the wearer.
This area covers entirely or partly the upper end and
centre of the breasts and is connected to the cups. The
power sling is located at the outer sides of the cups
running mainly in a vertical direction and provide lift
and support to the breast. The power sling may cover
the lower outer sides of the breasts. The wings are the
surface parts which run from the power sling around the
torso of thewearer. Thewings are bounded at their upper
end by a so-called under-arm and bounded at their lower
end by the band. From an outer end of the wing to the
upper end of the neckline a strap may be present. The
band, sometimes also referred to as anchoring chest
band, is the most lower part of the bra. The band will
have at least two ends which in use will be connected by
suitably a closure, for example hooks which may link into
eyes, to close up the bra at the so-called center back.
[0010] The flat knit bramay suitably have a bandwhich
is comprised of more than one band zone and wherein
each zone is comprised of the double layered knit ma-
terial. Preferably the more than one band zones branch
out from a common centre region at the cups such that at
least one band zone extends to each of the first and
second ends of the band and wherein at least one other
band zone extends into each of the wings. The band
zones which run under the two cups are preferably pro-
videdwith a centre region comprising the thermalmolded
fiber.
[0011] The fat knit bra may suitably further comprise
two power slings, preferably comprised of a double
layered knit material.
[0012] The flat knit bra may have a bridge between the
cups. The bridge is suitably flat on the body of the user
and depending on its size determine the placement of the
breasts. The bridge will extend from the band upwards at
the common centre region. Such a bridge will as a result
havea triangular shape.Thebridgepreferably comprises
double layered knit material, more preferably combined
with a pique technique. Preferably such a bridge com-
prises a thermal molded fiber.
[0013] Each cup is provided with a neckline zone hav-
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ing a first and second end. The first end of the neckline
zone of each cup may extend to the band such that one
neckline zone partly overlaps the other neckline zone.
This latter design does not have the aforementioned
bridge.
[0014] The flat knit bra is suitably a unitary product
manufactured by an automated, flat-bed knitting ma-
chine, such as a v-bed machine with a front and back
set of needles and a carriage that reciprocates back and
forth. Examples of such machines are described in
US2001037664, US5918483 and US5138849. The uni-
tary product may include the straps and a closure. The
closuremay be added separately to the flat knit bra using
other connectionmethods than the flat bed knitting, such
as sewing. The first and second ends of the band of the
flat knit bra may thus be provided with a fastener such as
for example the well-known hooks and eyes. The straps
may be part of the unitary flat knit bra product or may be
added separately. The secondend of each neckline zone
may thus be connected to one of the wings, e.g. the outer
end of the wing, by means of a, preferably in length
adjustable, strap.
[0015] The bra consists of multiple types of knit struc-
tures,whichareknittedonaflat bedknittingmachine.At a
high level, this disclosure describes a flat knit bra having
various elements that contribute to the operation of the
bra, both independently of, and in combination with, one
another. The different parts of the bra have different knit
structures.Other elementsmay also affect the properties
of the bra, including (but not limited to) the yarn composi-
tion, yarn elasticity and yarn size, additional knit struc-
tures, and stitch size, which will be described in more
detail in other parts of this disclosure.
[0016] The band is comprised of more than one band
zones each zone comprised of a double layered knit
material which band zones branch out from a common
centre region below the cups. The use of the double
layered knit material results in a strong band which has
a limited stretch. The lower positioned band zone or
zones may extend to each of the first and second ends
of the band at which end a closuremay be present.When
closed a good fit and support of the bra will be achieved.
The at least one other band zone extends into each of the
wings and preferably to the outer end of the wingwhere a
strap may be connected. This results in that a further
support is achieved running from the common centre
region of the band to the strap.
[0017] Suitably at least two parallel oriented band
zones, preferably two parallel oriented band zones, ex-
tend to each of the of the first and second ends of the
band. It has been found that when these at least two
parallel oriented band zones are connected to each other
by a single layered knit material a band region is created
which has a limited stretch in the horizontal direction
around the torso of the wearer and some elasticity in
the vertical direction especially at the back of the torso
when used which results in a more comfortable to wear
bra.

[0018] Suitably at least two parallel extending band
zones, preferably two parallel extending band zones,
extend into each of the wings. Suitably these band zones
extend up to the outer end of the wing where a strap may
be connected. It has been found that when these at least
two parallel oriented band zones are connected to each
other by a single layered knit material a wing is created
which has a limited stretch in the horizontal direction
around the torso of the wearer and some elasticity in
the vertical direction especially at the back of the torso
when used which results in a more comfortable to wear
bra.
[0019] The above described one of the at least one
band zones extending to each of the first and second
ends of the band and one of the at least one band zones
extending into each of the wings are suitably connected
byasingleknit layeredmaterial. Thispart is suitablyat the
back of the torso when used which enhances the wear-
ability of the bra by avoiding skin pressure points.
[0020] The single knit material used to connect the
band zones as described above is suitably comprised
of a single bedded knit with transfer stitches to the back
and front with two-sided racking combined with diame-
trical reversed transfer. The yarns used for this single knit
material may have a high elasticity.
[0021] The double layered knit material of the band
zones may suitably have a three layered structural bind-
ing with a six row rapport consisting of a first and second
row of repetitive staggered single front bedded knitted
loops and floats, a third row of repetitive double bedded
tucked loops, a fourth and fifth row of diapositive to the
first and second row repetitive staggered back bedded
knitted loops and floats and a sixth row of diapositive to
the third row of repetitive double bedded tucked loops.
The yarns used for the double layered knit material may
have a low elasticity and suitably lower that the yarns
used for the above described single knit material.
[0022] The power sling may be connected at one side
to the cup and at its other side to the most upper posi-
tioned band zone which extends into the wing. The
elasticity of the power sling may be higher than the
elasticity of this neighbouring band zone. The transition
of the double layered knit material of the band zone to the
power sling may be such that the elasticity is gradually
increased. This may be achieved by a combination of
stitches and by varying the amount of yarn material used
in the bindings. A binding comprises a combination of
more than one stitches. Preferably the power sling is
comprised of double layered knit material which has a
higher elasticity at a position near to the cupas compared
to the elasticity of the material at a position further away
from the cup. This enhances the wearability of the bra.
[0023] The double layered knit material of the power
sling may be comprised of a three layered structural
binding with a six row rapport consisting of one row of
repetitive staggered single front bedded knitted loops
and floats, two rows of repetitive staggered single back
bedded knitted loops and floats, two rows of repetitive
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double bedded tucked loops diapositive positioned to-
wards each other and one row of repetitive staggered
single front bedded knitted loops and floats..
[0024] The end of the neckline zone of each cup ex-
tends to the band such that one neckline zone partly
overlaps the other neckline zone. Either the left (for the
wearer) neckline zone may overlap the right neckline
zone or the other way around. The neckline zone is
comprised of a single layer knit material obtained by
and every other needle knitting method. This is advanta-
geous because it results in a light material having still
enough strength required to provide the necessary sup-
port in this region of the bra.
[0025] The single layer knit material of the neck line
zone may be a single bedded knit having four rows with
transfer stitches to a back and front side of the material
and with two-sided racking combined with diametrical
reversed transfer and wherein the needle sequence is a
combination of knitted loops and floats thus creating a
pseudo every other needle knitted structure and wherein
the first two rows of the four rows are a geometrical
sequence of loops and extended floats and wherein
the third and fourth row of the four rows are a geometrical
sequence of transferred loops to the back side and
reversed transferred in combination with diametrical re-
versed racking on the back bed of the flat bed knitting
machine.
[0026] The cups are shaped by means of short row
knitting and by a combination of stitches and different
stitch length as described below. Having a shaped cup
further enhances the comfort when wearing the bra ac-
cording to this invention. The cups are further suitably
comprised two connected single layered knit materials.
This allows one to use different yarns, for example for the
exterior layer one can use yarns having a nice appear-
ance and for the inner layer which covers the breasts one
may use yarns which are more comfortable for skin
contact.
[0027] The two connected single layered knitmaterials
suitably comprise of a double bedded structure of a first
and second rowwith a binding of a geometrical sequence
of front and back bedded loops and floats, wherein the
first row has an interconnected front and back bedded
loop in a repetitive sequence with extended floats and
wherein the second row has an interconnected front and
back bedded loop in a repetitive sequencewith extended
floats in an obverse geometrical sequence towards the
first row.
[0028] The yarns used to make the unitary flat knit bra
may be any elastic yarn, such as an elastane yarn. The
elastic yarn is suitably covered byanon-elastic yarn such
asapolyamide, like for exampleNylon6.6orNylon6.The
double layered knit material of the band and preferably
the optional band zones is comprised of an elastane yarn
covered by a polyamide yarn. The double layered knit
material of the power sling is suitably also comprised of
an elastane yarn covered by a polyamide yarn. The
variation in elasticity as described above is achieved

by using more or less of the an elastane yarn covered
by a polyamide yarn.
[0029] To enhance the rigidity of certain parts of the
unitary flat knit bra it is preferred to additionally use a
thermal molded fiber when knitting these certain parts
next to the earlier referred to yarns. An example of such a
thermal molded fiber is a thermoplastic polyurethane
fiber as for example described in WO2020/169417.
The parts which preferably comprise of these thermal
molded fibers are the more than one band zones at the
common centre region at the cups. Preferably also the
straps comprise of the thermal molded fiber and more
preferably the half of the straps closest to the neckline.
The content of thermal molded fiber as comprised in the
flat knit bra is preferably between 5 and 15 wt% on the
total of yarns of the bra. The contentmay vary depending
on the shape and size of the flat knit bra, wherein a higher
sizes bra suitably comprises more of the thermal molded
fiber.
[0030] The intermediate flat knit bra product as it is
manufactured by a flat bed knitting machine and having
parts which comprise the thermal molded fiber is pre-
ferably subjected to a thermal treatment. This thermal
treatment is suitably a steaming or ironing treatment. The
required temperature will depend on the type of thermal
molded fiber. For example a steaming process at about
130 °C and a pressure of 2 bars may be sufficient for
obtaining the desired product when using typical yarns.
[0031] The invention shall be illustrated by the follow-
ing Figures 1‑9.
[0032] Figure 1 shows a manufactured unitary flat knit
bra without a closure and straps. These may be added
separately. This figure shows a flat knit bra having two
cups (1a,1b), each cup provided with a neckline zone
(2a,2b)havingafirst andsecondend (3a,3b).Neighbour-
ing a cup (1a,1b) a power sling (4a,4b) is shown. Further
each end of the bra is provided with a wing zone (5a,5b).
As the lowest part of the bra a band (6) is shown having a
first and second end (6a,6b). The first end (3a) of the
neckline zone (2a,2b) of each cup extends to a centre
region (16) of the band (6) such that the left neckline zone
(2b) partly overlaps the other neckline zone (2a).
[0033] The band is comprised of four band zones
(7,8,9,10) extending to both ends of the bra. The four
band zones (7,8,9,10) branch out from a common centre
region (16) of the band just below the cups (1a,1b). Band
zones (7,8) extends to each of the first and second ends
(6a,6b) of the band (6). The two band zones (9,10)
extends into each of the wings (5a,5b). The two parallel
orientedband zones (7,8) are connected to eachother by
a single layered knit material (11). The two parallel or-
iented band zones (9,10) are connected to each other by
a single layered knit material (12). Band zone (8) extend-
ing to the first and secondends (6a,6b) of theband (6) are
connected to band zone (9) extending into each of the
wings (5a,5b) by a single knit layeredmaterial (13). Band
zone (9) and band zone (10) extend into the wing (5a,5b)
up to the outer end of the wing (14a,14b).
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[0034] The cups (1a,1b) are provided with a cup sub-
section (15a,15b) which is a zone which neighbours with
the neckline zone (2a,2b) respectively. This zone may
have a somewhat tighter stitch construction resulting in
that the nipple can be effectively covered.
[0035] Figure 2 shows the bra of Figure 1wherein each
part of the bra is provided with a reference to a preferred
stitch construction used for the different parts described
in Figure 1. Each stitch construction, apart from stitch
construction (c), consists of a combination of single
bedded and/or double bedded, interloped knitted
stitches, or single bedded, double bedded interloped
knitted stitches. All knitted constructions use their com-
bination of yarn types, loops, stitch length, tension and
interconnectivity to create different types of structures for
their specific elastic behaviour. The knitted structures are
created to achieve a specific linear elasticity which is
needed for the support in a bra for larger sized breasts. In
some cases the material’s elastic modulus differs when
force is applied in other directions, this is required for the
optimal comfort the bra achieves by not straining any part
of thebody toomuchor too little so that it lacks theneeded
support.
[0036] Figure 2a shows a bra of Figures 1 and 2
provided with a closure (18) and straps (17). The dark
colouredpart of thebandzones (7,8,9,10) at the common
centre region (16) is providedwith a thermalmoldedfiber.
The dark coloured part (19) of the straps (17) are also
provided with a thermal molded fiber. The straps (17) are
part of themanufacturedunitary flat knit bra. Theband (6)
and the power sling (4a,4b) comprise the elastane yarn
covered by a polyamide yarn.
[0037] Figure 3 shows a flat knit bra according to the
invention having two cups (1a,1b), two wing zones
(5a,5b) and wherein the bra further comprises a band
(6) having a first and second end (6a,6b) and a centre
region (16). The centre region (16) of the band (6) com-
prises a thermal molded fiber. Further a triangular bridge
(20) is shown as present between the cups. The bridge is
flat on the body of the user. The bridge (20) extends from
the band upwards at the common centre region (16).
Such a bridge will as a result have a triangular shape.
Preferably such a bridge is made of a double layered knit
material combinedwith a pique technique and comprises
of a thermal molded fiber as described above. Band (6)
comprises an elastane yarn covered by a polyamide
yarn.
[0038] Figure 4 shows stitch construction (a) having a
three layered structural binding with a six row rapport
consisting of a first and second row of repetitive stag-
gered single front bedded knitted loops and floats, one
third row of repetitive double bedded tucked loops, a
fourth and fifth row of diapositive to the first and second
row repetitive staggered back bedded knitted loops and
floats and a sixth row of diapositive to the third row of
repetitive double bedded tucked loops.
[0039] Figure 5 shows stitch construction (b) for a
single bedded knit with transfer stitches to the back

and front with two-sided racking combined with diame-
trical reversed transfer.
[0040] Figure 6 shows stitch construction (c) for a
single bedded knit having four rows with transfer stitches
to a back and front side of thematerial andwith two-sided
racking combined with diametrical reversed transfer and
wherein the needle sequence is a combination of knitted
loops and floats thus creating a pseudo every other
needle knitted structure and wherein the first two rows
of the four rows are a geometrical sequence of loops and
extended floats and wherein the third and fourth row of
the four rows are a geometrical sequence of transferred
loops to the back side and reversed transferred in com-
bination with diametrical reversed racking on the back
bed of the flat bed knitting machine.
[0041] Figure 7 shows stitch construction (d) as a
transitional structure with an obverse geometrical se-
quence of loops and floats.
[0042] Figure 8 shows stitch construction (e) as a
double bedded structure of a first and second row with
a binding of a geometrical sequence of front and back
bedded loops and floats, wherein the first row has an
interconnected front and back bedded loop in a repetitive
sequence with extended floats and wherein the second
row has an interconnected front and back bedded loop in
a repetitive sequence with extended floats in an obverse
geometrical sequence towards the first row.
[0043] Figure 9a shows stitch construction (f’) as a
three layered structural binding with a six row rapport
consisting of one row of repetitive staggered single front
bedded knitted loops and floats, two rows of repetitive
staggered single back bedded knitted loops and floats,
two rows of repetitive double bedded tucked loops dia-
positive positioned towards each other and one row of
repetitive staggered single front bedded knitted loops
and floats.
[0044] Figure 9b shows an alternative for stitch con-
struction (f") having less elasticity and is more densely
knit.
[0045] Figure 9 shows stitch construction (g) for the
overlap and connection of the neckline with the band.

Claims

1. Flat knit bra comprising

two cups (1a, 1b),
two wing zones (5a,5b) and
wherein the bra further comprises a band (6)
having a first and second end (6a,6b), wherein:
the band (6) comprises of a double layered knit
material and wherein the double layered knit
material is comprised of an elastane yarn cov-
ered by a polyamide yarn.

2. Flat knit bra according to claim 1, wherein the band
(6) is comprised of more than one band zone and
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wherein each zone is comprised of the double
layered knit material.

3. Flat knit bra according to claim 2, wherein the more
than one band zones (7,8,9,10) branch out from a
common centre region (16) at the cups (1a,1b) such
that at least one band zone (7,8) extends to each of
the first and second ends (6a,6b) of the band (6) and
wherein at least one other band zone (9,10) extends
into each of the wings (5a,5b).

4. Flat knit bra according to any one of claims 1‑3,
wherein the bra further comprises two power slings
(4a,4b) comprised of a double layered knit material
and wherein each cup is provided with a neck line
zone (2a,2b) having a first and second end (3a,3b)
and wherein the first end (3a) of the neck line zone
(2a,2b) of each cup extends to the band (6) such that
one neck line zone (2b) partly overlaps the other
neck line zone (2a).

5. Flat knit bra according to any one of claims 2‑4,
wherein at least two parallel oriented band zones
(7,8) extend to each of the of the first and second
ends (6a,6b) of the band (6).

6. Flat knit bra according to claim5,wherein the at least
twoparallel orientedbandzones (7,8) are connected
to each other by a single layered knit material (11).

7. Flat bed knit bra according to any one of claims 2‑6,
wherein at least two parallel extending band zones
(9,10) extend into each of the wings (5a,5b).

8. Flat knit bra according to claim7,wherein the at least
two parallel oriented band zones (9,10) are con-
nected to each other by a single layered knit material
(12).

9. Flat knit bra according to any one of claims 2‑8,
wherein one of the at least one band zones (7,8)
extending to each of the first and second ends
(6a,6b) of the band (6) and one of the at least one
band zones (9,10) extending into each of the wings
(5a,5b) are connected by a single knit layered ma-
terial (11,12), and wherein the single knit material
(11,12) is comprised of a single bedded knit with
transfer stitches to the back and front with two-sided
racking combinedwith diametrical reversed transfer.

10. Flat knit bra according to any one of claims 1‑9,
wherein the double layered knit material of the band
(6) orbandzonezones (7,8,9,10) hasa three layered
structural binding with a six row rapport consisting of
a first and second row of repetitive staggered single
front bedded knitted loops and floats, a third row of
repetitive double bedded tucked loops, a fourth and
fifth row of diapositive to the first and second row

repetitive staggered back bedded knitted loops and
floats and a sixth row of diapositive to the third row of
repetitive double bedded tucked loops.

11. Flat knit bra according to any one of claims 4‑10,
wherein the power sling (4a,4b) is comprised of
double layered knit material which has a higher
elasticity at a position near to the cup (1a,1b) as
compared to theelasticity of thematerial at a position
further away from the cup (1a,1b).

12. Flat knit bra according to any one of claims 1‑11,
wherein the cups (1a, 1b) are shaped by means of
short row knitting and wherein the cups (1a,1b) are
comprised two connected single layered knit materi-
als.

13. Flat knit bra according to any one of claims 1 - 12,
wherein the band (6) has a first and second end
(6a,6b) and a centre region (16), wherein:
the centre region (16) of the band (6) comprises a
thermal molded fiber.

14. Flat knit bra according to claim 13, wherein the
thermalmoldedfibre is a thermoplastic polyurethane
fiber.

15. Flat knit bra according to any one of claims 13‑14,
wherein the thermal molded fiber is obtained by
steaming the double layered knit material.
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