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METHOD OF MANUFACTURE  PRIOR RELATED APPLICATIONS [1] This application
claims priority to Chinese Patent Application No. 01129786.7 , filed on
October 18, 2001, which is incorporated by reference herein in its
entirety. FEDERALLY SPONSORED RESEARCH STATEMENT [2] Not applicable.
REFERENCE TO MICROFICHE APPENDIX [3] Not applicable.  FIELD OF THE
INVENTION [4] The invention relates to wrinkle free garment seams and
methods to manufacture them. More specifically, it is directed to an
improved garment seam and method of manufacture which reduces the tendency
of the seam to bunch or wrinkle around a sleeve attachment area and other
similar areas after laundering. BACKGROUND OF THE INVENTION [5] The garment
industry has long been plagued by a wrinkling phenomenon at seam  lines.
Seam wrinkle is typically caused by thread shrinkage which occurs during
laundering of a garment. In particular, after a garment is purchased by a
garment consumer it is subjected to laundering cycles as the shirt is worn
and becomes soiled. During these laundering and drying cycles the sewing
thread typically undergoes a shrinkage, such as longitudinal shrinkage. The
thread shrinkage rate may be greater than the surrounding shirt material,
which creates wrinkling t 



WO 03/0327G3 PCT/CNfl2/(IOS11 at a seam joining two panels of fabric. In
addition, the sewing thread contracts upon being laundered and pulls on
opposing garment components at the garment seam which in turn causes the
garment components to buckle and thereby creating wrinkles along the
garment seam. Accordingly, it would be desirable to provide a method of
manufacturing garments which would be substantially free of wrinkle and
which would maintain a smooth seam which is wrinkle free even after
multiple laundering operations. [6] Numerous efforts have been made to
reduce seam wrinkle. For example, one such attempt to reduce seam wrinkle
utilizes special garment material. Specifically, the garment components
sewn together at the seam are manufactured from material which stretches
during the sewing process and which relaxes after the sewing process is
complete. This relaxation provides for slack in the sewing thread. (7]
Other attempts include altering the nature of the sewing thread used in the
sewing process. For example, a composite sewing thread has been utilized in
which one component of the thread is water soluble. During the laundering
process the water soluble component dissolves gradually, thereby creating
slack in the sewing thread which compensates for thread shrinkage. [8] In
spite of the progress made in the art to reduce seam puckering, there
continues to exist a need for an improved wrinkle-free seam and method of
manufacture which produces a wrinkle-free seam for various garment
components. SUMMARY OF THE INVENTION [9] The above need is met by
embodiments of the invention in one or more of the following aspects. In
one aspect, the invention relates to a method for producing a wrinkle free
seam between garment components each having an upper surface and a lower
surface. The method comprises (a) placing a bonding element comprising an
adhesive material and having an upper surface and a lower surface between a
first garment component and a second garment component; the adhesive
material having a hot pressing melting point higher than about l60 C.; (b)
sewing a set of stitches traversing through the bonding element and at
least one of the garment components such that at least one seam is formed;
(c) providing sufficient heat and/or pressure to 2   



WO 03/0327G3 PCT/CN02/IIUS11 effect the bonding of the adhesive material to
at least one of the garment components to form a seam. [10] In some
embodiments, the adhesive material has a peel strength of equal to or
greater than about 0.5 or about 1.0 pound per inch. In one embodiment, the
upper surface of the second garment component is adjacent to the lower
surface of the bonding element, and the  second garment component is folded
such that the lower surface of the second garment component is adjacent to
the upper surface of the first garment component. In another embodiment,
the method further comprises sewing the bonding element between the garment
components by sewing a first stitch along a side of the bonding element and
a second stitch along an opposite side of the bonding element and wherein
the first and second stitches penetrate through all surfaces. In one
embodiment, the method may further comprise folding the first garment
component such that the upper surface of the first garment component is
adjacent to the _ upper surface of the bonding element. In some
embodiments, the first garment component is folded over such that the upper
surface of the first garment component is adjacent to the upper surface of
the bonding element and the second garment component is reverse folded such
that the lower surface of the second garment component is adjacent to the
lower surface of the first garment component and wherein sewing the bonding
element and the garment components comprises sewing a first stitch along a
side of the bonding element and a second stitch along an opposite side of
the bonding element, and the first and the second stitches penetrate
through all surfaces. In other embodiments, there is a third garment
component, and the upper surface of the first garment component is adjacent
to the lower surface of the bonding element, the upper surface of the third
garment component being adjacent to the lower surface of the first garment
component and the lower surface of the third garment component being
adjacent to the upper surface of the second garment component, the first
garment component is folded such that the first garment component upper
surface is adjacent to the upper surface of the bonding element and a seam
is stitched through all surfaces along a side of the bonding element. In
one embodiment, there is a third garment component, wherein the upper
surface of the first garment component is adjacent to the lower surface of
the bonding element, the upper surface of the third garment component is
adjacent to the lower surface of the first garment component and the lower
surface of the third garment component is adjacent to the upper surface of
the second garment Y 3   WO (13/0327l3 PCT/CN02/OOSIl component, the first
garment component is folded such that the upper surface of the first
garment component is adjacent to the upper surface of the bonding element,
the second garment component is reverse folded such that the lower surface
of the second garment component is adjacent to the lower surface of the
second garment component and a seam is stitched through all surfaces along
a side of the bonding element. In other embodiments, the upper surface of
the first garment component is adjacent to the lower surface of the bonding
element, the upper surface is folded to also he adjacent to the upper
surface of the first garment component and then the upper surface is
further folded such that the lower surface of the first garment component
is adjacent to the bonding element upper surface, and a seam is stitched
through all surfaces along a side of the bonding element. In one
embodiment, the upper surface of the first garment component is adjacent to
the lower surface of the bonding element and the lower surface of the first
garment component is adjacent to the upper surface of the second garment
component, the first garment component is folded such that the upper
surface of the first garment component is adjacent to the upper surface of
the bonding element, the first garment component is further folded and
reverse folded such that the lower surface of the first garment component
is adjacent to the lower surface of the second garment component and a seam
is stitched through all surfaces along a side of the bonding element. In
other embodiments, the first garment component has two substantially
parallel sided edges and a bottom edge forming a pocket of a shirt, the
method further comprising placing the bonding element along the side edges
and bottom edge of the first garment component such that the upper surface
of the bonding element contacts the lower surface of the first garment
component, the first garment component is reverse folded such that the side
edges and bottom edge of the first garment component fold over the bonding
element such that the lower surface of the first garment component is
folded over and is adjacent to the lower surface of the bonding element,
placing the first garment component adjacent to the second garment
component such that the upper surface of the second garment component is
adjacent to the folded over upper surface of the first garment component,
and sewing a stitch through all surfaces along a side of the bonding
element, all around the sides and bottom edges of the first garment
component. [l l J In some embodiments, there is a first garment component
and a second garment component, the upper surface of the first garment
component is adjacent to the lower surface of the second garment component,
the upper surface of the second garment component is adjacent    WO
03/(1327G3 PCT/CN(12/UUS11 to the lower surface of the bonding element and
a seam is stitched along a side of the bonding element through all
surfaces, wherein the first garment component is folded such that a portion
of the first garment component lower surface is adjacent to the lower
surface of the bonding element and the second garment component is folded
such that the upper surface of second garment component is adjacent to the
upper surface of the bonding element and a seam is stitched along an
opposite side of the bonding element through all surfaces. In other
embodiments, there is a first garment component and a second garment
component, the upper surface of the first garment component is adjacent to
the lower surface of the second garment component, the upper surface of the
second garment component _ is adjacent to the lower surface of the bonding
element, wherein the first garment component is folded such that a portion
of the first garment component lower surface is adjacent to the lower
surface of the bonding element and a seam is stitched along a side of the
bonding element with a second seam being stitched along an opposite side of
the _ bonding element, both seams penetrating all surfaces and the second
garment component is folded such that the upper surface of second garment
component is adjacent to the upper surface of the bonding element and a
seam is stitched between the first and second seam through all surfaces. In
one embodiment, there is a first garment component, a second garment
component and an interlining, the interlining being adjacent to the lower
surface of the bonding element and in contact with the upper surface of the
first garment component, the upper surface of the second garment component
being adjacent to the lower surface of the first garment component, wherein
the interlining is recessed from an edge of the bonding element, wherein
the bonding element and first garment component is folded such that the
upper surface of the bonding element is folded upon itself, leaving only
the lower ,surface of the bonding element for bonding adjacent to the
interlining and reverse folding the second garment component such that the
lower surface of the second garment is adjacent to itself. 



(12) It: some embodiments, providing sufficient heat and/or pressure to
fuse the adhesive material to garment components comprises the steps of
pressing at a pressure of from about 2.5 to about 8.0 kilograms per square
centimeter and a temperature of from about 150 to about l90 C for about 5
to about 30 seconds. In one embodiment, the bonding element comprises an
interlining having the adhesive material on at least one surface of the
interlining. Optionally, the bonding element consists entirely of a solid
thermal adhesive film. In some    WO 03/U327(3 PCT/CNU2/(IIISI l
embodiments, the bonding element is folded such that the upper surface
abuts itself and the lower surface is .the only surface available for
bonding. In other embodiments, an attachment folder is used to place the
bonding element between the garment components and to fold the garment
components. Various garment seams can be manufactured by the above methods.
For example, the garment seam can be a hem button stay seam or a hem bottom
seam; a pocket seam; a sleeve seam or a close side seam; a placket slit
seam; a yoke seam or a join shoulder seam, or a combination thereof. [13]
In another aspect, the invention relates to a garment seam. The garment
seam comprises: (a) a first garment component; (b) a second garment
component positioned adjacent to the first garment component to define a
seam; (c) a bonding element between the first garment component and the
second garment component, the bonding element comprising an adhesive
material and being directly bonded to at least one garment component, the
adhesive material having a hot pressing melting point of at least about 160
C.; and (d) a set of stitches traversing through the bonding element and at
least one of the garment components. The garment seam can be a hem button
stay seam or a hem bottom seam; a pocket seam; a sleeve seam or a close
side seam; a placket slit seam; a yoke seam or a join shoulder seam, or a
combination thereof. The structures of these seams are illustrated in the
accompanying figures. [14j In still another aspect, the invention relates
to another type of garment seam. The garment seam comprises (a) a first
garment component having a first surface and a second, surface, the first
garment component being reverse folded once to divide the first garment
component into an unfolded portion and a folded portion, the first surface
in the unfolded portion facing the first surface in the folded portion; (b)
a bonding element in a substantially U shape having an inner surface and an
outer surface, the inner surface of the bonding element being adjacent to
the first and second surface of the first garment component in the folded
portion, the bonding element comprising an adhesive material on at least
one of the surfaces; (c) a set of stitches traversing through the bonding
element and at least a portion of the first garment component, wherein at
least one surface of the bonding element is bonded to at least one surface
of the first garment component by the adhesive material. Any adhesive
material may be used in this type of garment seam. c   WO 03/032713
PCT/CN02/011511 [15) In yet another aspect, the invention relates to a
method of making another type of garment seam. The method comprises {a)
providing a first garment component having a first surface and a second
surface; (b) reverse folding the first garment component a first time to
divide the first garment component into an unfolded portion and a folded
portion; the first surface in the unfolded portion facing the first surface
in the folded portion; (c) positioning a bonding element adjacent to the
first garment; the bonding element having an inner surface and an outer
surface; 



the bonding element comprising an adhesive material on at least one of the
surfaces; (d) causing the inner surface of the bonding element to directly
or indirectly abut both the first and second surface of the first garment
component in the folded portion; (e) stitching through the bonding element
and at least a portion of the first garment component to form a seam, and
(f) applying heat and/or pressure to the seam to bond the adhesive material
to at least one surface of the first garment component. _ . [16] In some
embodiments, the bonding element has the adhesive material coated on the
inner surface which is directly bonded to the first and second surfaces of
the first garment component in the folded portion. Optionally, the bonding
element has the adhesive material coated on the outer surface, and a
portion of the outer surface is directly bonded to the first surface of the
first garment component in the unfolded portion. In one embodiment, the
bonding element is an adhesive tape in a U-shape, the inner surface of the
adhesive tape is directly bonded to both the first and second surfaces of
the first garment component, and a portion of the outer . surface of the
adhesive tape is directly bonded to the first surface of the first garment
component in the unfolded portion. [17] In some embodiments, the first
component is reverse folded a second time to divide the first component
into the folded portion, a second folded portion, and a second unfolded
portion, the outer surface of the adhesive tape is directly bonded to first
surface of the first garment component in the folded portion and is also
directly bonded to the first surface of the first garment component in the
second unfolded portion. In other embodiments, there is a second garment
component having a first surface and a second surface, the second garment
component is reversed folded into a folded portion and unfolded portion,
the first surface of the second garment component is directly bonded to the
outer surface of the adhesive tape, and second surface of the folded
portion of the second garment directly abuts the first surface of the first
garment in the 7   VVO U3/11327(3 PCT/CN112/UUS11 unfolded portion. In some
embodiments, there are a second garment component having a first surface
and a second surface and a third garment component, the first surface of
the second garment component directly abuts a portion of the outer surface
of the adhesive tape, and one surface of the third garment component
directly abuts the second surface of the second garment component. In one
embodiment, the third garment component is reverse folded once to divide v
the third garment component into a folded portion and an unfolded portion,
and the unfolded portion of the third garment component points to the same
direction as the unfolded portion of the first garment. In another
embodiment, the folded portion of the third garment component directly
bonds to a second U-shaped adhesive tape having an inner surface and an
outer surface, both the first surface and the second surface of the third
garment component in the folded portion directly bond to the inner surface
of the second U-shaped adhesive tape. In some embodiments, there is a
substantially planar adhesive tape placed between the second garment
component and _ the folded portion of the third garment component. In other
embodiments, there is a second garment component having one surface
directly bonded to another portion of the outer surface of the adhesive
tape. In one embodiment, the unfolded portion of the first garment
component is folded a second and third time into a substantially U shape
comprising the folded portion, a first unfolded portion, a second unfolded
portion, and a second folded portion, wherein the Folded portion connects
directly to the first unfolded portion which is connected to the second
unfolded portion which is in turn directly connected to the second folded
portion, and wherein the second surface of the first garment component in
the second folded portion faces a portion of the outer surface of the
bonding element. In some embodiments, there is a second garment component
have a first surface and a second surface, the second garment is placed
between the folded portion and the second folded portion, the first surface
of the second garment component is adjacent to the second surface of the
first garment component in the second folded portion and the second surface
of the second garment component is adjacent to a portion of the outer
surface of the bonding element. In one embodiment, there is a substantially
planar bonding element placed to abut the first surface of the second
garment component and the second surface of the first garment in the second
folded portion. In other embodiments, there is a second substantially
Ushaped adhesive tape having a inner surface and an outer surface, and the
second bonding element is placed in the second folded portion such that the
inner surface of the adhesive tape directly s   VVO 03/1132713
PCT/CN(12/OOS11 bonds both the first.surface and the second surface of the
first garment and a portion of the outer surface of the adhesive tape
directly bonds the first surface of the first garment component. [18]
Additional aspect of the invention and the characteristics and advantages
provided ' by various embodiments of the invention are apparent with the
following description. BRIEF DESCRIPTION OF THE DRAWINGS [19j FIGS. IA-1C
show a human figure wearing a shirt having seams manufactured in 



accordance with embodiments of the invention. [20) FIGS. 2A-2D are a
cross-sectional view of a shirt armhole seam at various manufacturing
stages according to embodiments of the invention [21] FIGS. 3A-3C are a
cross-sectional view of a yoke seam at various manufacturing stages
according to embodiments of the invention. [22]. FIGS. 4A-4B are a
cross-sectional view of a shoulder seam according to embodiments of the
invention. (23] FIGS. 5A-5B are a cross-sectional view of a side seam
according to embodiments of the invention. j24] FIGS. 6A-6B are a
cross-sectional view of a pocket seam according to embodiments of the
invention. [25j FIGS. 7A-7B are a cross-sectional view of a right front hem
button stay seam according to embodiments of the invention. -. [26] FIGS.
8A-8B are a cross-sectional view of a hem bottom seam according to
embodiments of the invention. [27] FIGS. 9A-9C are a cross-sectional view
of a sleeve placket slit seam at various manufacturing stages according to
embodiments of the invention. [28) FIGS. 10A-10E are a cross-sectional view
of a shirt armhole seam at various manufacturing stages according
alternative embodiments of the invention. [29] FIGS. 11A-11E are a
cross-sectional view of a shirt armhole seam at various manufacturing
stages according to still other embodiments of the invention.    WO
03/0327G3 



PCT/CNU2/1)0511 [30] FIGS. 12A-12E are a cross-sectional view of a shirt
collar seam at various manufacturing stages according to embodiments of the
invention. [31] FIGS. 13A-13B show a cross-sectional view of a hem button
stay seam made by an alternative method according to embodiments of the
invention. [32] FIGS. 14A-14B show a cross-sectional view of a pocket seam
made by an alternative method according to embodiments of the invention.
[33] FIGS. 15A-15C show a . cross-sectional view of a yoke seam made by an
alternative method according to embodiments of the invention. (34] FIGS.
16A-16C show a cross-sectional view of a join shoulder seam made by an
alternative method according to embodiments of the invention. [35] FIGS.
17A-17C show a cross-sectional view of a placket slit seam made by an
alternative method according to embodiments of the invention. [36] FIGS.
18A-18C show a cross-sectional view of a sleeve seam made by an alternative
method according to embodiments of the invention. (37] FIGS. 19A-19B show a
cross-sectional view of a hem bottom seam made by an alternative method
according to embodiments of the invention. [38] ~ FIGS. 20A-20C show a
cross-sectional view of a side seam with single need stitches made by an
alternative method according to embodiments of the invention. [39] FIGS.
21A-21B show a cross-sectional view of a side seam with double needle
stitches made by an alternative method according to embodiments of the
invention. [40] FIGS. 22-22B illustrate the use of an attachment folder to
assemble and stitch a seam according to embodiments of the invention. [41]
FIGS. 23A-23E show perspective views of an attachment folder used in
connection with a sewing machine according to embodiments of the invention.
DESCRIPTION OF EMBODIMENTS OF THE INVENTION [42] Embodiments of the
invention provide wrinkle free seams for garments by using a bonding
element. The bonding element is placed between one or more garment
components, 



. sewn into place, and then is subject to sufficient heat and/or pressure
to bond at least one of the 10   WO 03/0327G3 PCT/CN02/OOSI I garment
components. The seams made in accordance with embodiments of the invention
have less tendency to form wrinkle or pucker. Therefore, wrinkle free
garments, such as shirts, pants, skirts and blouses) can be obtained. It
should be recognized that the term "wrinkle free" or similar . terms used
herein do not mean that the seam or garment is completely free of wrinkle
or pucker. A small amount of wrinkle or pucker, visible or invisible, may
be present or develop as a result of ` wearing and/or laundering. [43] The
bonding element used in some embodiments of the invention comprises an
adhesive with a melting point of higher than about 150 C. The melting point
used herein refers to the hot pressing melting point of the adhesive
material. Generally, the adhesive is in the form of tape, coating, or film,
although it may also be a net or web. Some suitable adhesive materials have
a melting point of at least about l60 C., such as about 161, 165, 170 l75,
180, 185, 190 C. Adhesive materials with a melting point higher than 200 C.
may also be used: Preferably, the adhesive material is a thermal adhesive,
although other types of adhesive materials can also be used. Examples of
suitable adhesive material include, but are not limited to, thermoplastic
resin materials, such as polyethylene, polyester, polyurethane and
polyamide. The polyethylene is preferably a high density polyethylene. The
aforementioned adhesives are preferable because they all have the desired
properties. Additional suitable adhesive materials may be selected from
those disclosed in the following U.S. patents so long as the disclosed
adhesive compositions meet the criteria for stated herein: 6,340,23b;
6,333,1l9; 6,294,239; 6,291,583; 6,288,149; 6,284,328; 6,284,185;
6,277,488; 6,274,643; 6,265,460; 6,235,818; 6,216,699; 6,180,229;
6,136,732; 6,095,996; 6,093,464; 6,022,914; 5,973,056; 5,969,025;
5,939,499; 5,939,488; 5,939,477; 5,905,099; 5,902,843; 5,900,465;
5,891,957; 5,883,148; 5,7l9,226; 5,700,874; 5,698,6S6; 5,677,038;
5,670,566; 5,618,281; 5,583,182; 5,561,203; 5,554,697; 5,536,799;
5,534,575; 5,532,319; 5,527,845; 5,516,835; 5,461,095; 5,454,862;
5,441,808; 5,428,109; 5,4I8,052; 5,380,779; S,360,854; 5,354,619;
S,352,741; 5,331,049; 5,326,605; 5,290,838; 5,286,781; 5,242,984; 5,210,
l47; 5,190,607; 5,183,705; 5,177,133; 5, l 66,302; 5,147,916; 5,143,972; 5,
l43,761; 5,091,454; 5,059,487; 5,034,251; 5,026,756; 5,021,257; 5,013,785;
4,985,535; 4,985,499; 4,965,320; 4,944,994; 4,914,162; 4,891,269;
4,886,853; 4,871,81I; 4,855,382; 4,820,7b9; 4,7S0,367; 4,780,358;
4,775,719; 4,7S5,245; 4,737,410; m   WO 03/U327(3 PCT/CN02/Il(IS11
4,725,641; 4,699,938; 4,693,935; 4,665,106; 4,659,785; 4,5$7,313;
4,556,464; 4,554,324; 4,524,104; 4,517,340; 4,500,661; 4,463,115;
4,400,486; 4,379,887; 4,374,231; 4,359,556; 4,3S9,551; 4,352,749;
4,299,934; 4,288,S67; 4,288,480; 4,286,077; 4,252,712; 4,219,460; .
4,217,435; 4,172,860; 4,167,433; 4,157,319; 4,141,876; 4,141,774;
4,133,789; 4,133,731; 4,117,027; 4, l05,611; 4,104,323; 4,097,548;
4,097,434; 4,081,415; 4,060,503; 4,059,715; ` 4,052,483; 4,037,016;
4,018,733; 3,993,613; 3,980,735; 3,970,623; 3,954,692; 3,950,291;
3,932,330; 3,932,329; 3,932,328, the disclosures with respect to an
adhesive composition in all of the preceding patents are incorporated by
reference herein in their entirety. [44] In some embodiments, solid
adhesive tapes are used as a bonding element. Solid adhesive tapes refer to
those tapes which do not have a substantial amount of voids, as compared to
adhesive webs or nets which have a substantial amount of hole and/or voids.
B ecause the adhesive tapes are solid pieces, they have a higher bulk
density, rigidity, and/or tensile strength._ This facilitates the handling
of the tapes during manufacturing such that better seams are obtained: The
adhesive tape generally has a width of from about 3 mm to about 16 mm or
from about 16 mm to about 30 mm and a thickness of from about 5 to 50
micrometers, although variations are possible. In some embodiments, the
adhesive tape has a bulk density greater than similar to or slightly lower
than the density of the adhesive material, e.g., about 0.8 gram per cubic
centimeter (g/cc). For example, the bulk density of adhesive tape may be in
the range of from about 0.885 gram per cubic centimeter (g/cc) to about 1.0
gram per cubic centimeter (g/cc). "Bulk density" of an adhesive tape refers
to the density obtained by dividing the weight of the tape by its
corresponding volume. When the tape has no voids, the bulk density is
approximately the density of the material making up the tape. However, when
there are voids in the tape, the bulk density is lower than the density of
the tape material. The solid adhesive tape has a bulls density equal to or
substantially equal to the density of the tape material. In other words,
the solid adhesive tapes are substantially free of voids. An example of a
suitable adhesive tape is available under the trade name Permess 925 from
Ten Cate Permess Ltd., Hong Kong, P. R. China. [45] In other embodiments,
the adhesive tapes have a relatively higher peel adhesion to a garment
component (e.g., cloth). The peel strength can be measured by procedures
similar to ASTM D3330/D3330M-00 Standard Test Method for Peel Adhesion of
the Pressure-Sensitive . Tape or PST(-1 (Pressure Sensitive Tape Council)
Peel Adhesion of Single Coated Pressure 12   WO 113/11327G3 PCT/CN02/00511 



Sensitive Tapes at 180 Angle, a11 of which are incorporated by reference
herein in their entirety. The peel adhesion should be equal to or higher
than about 0.2 pound per inch (lb.lin.). For example, the peel adhesion can
be equal to or higher than about 0.3 pound per inch (lb./in.), about 0.4
pound per inch (lb./in.), about 0. S pound per inch (lb.lin.), about 0.6
pound per inch (lb./in.), about 0.7 pound per inch (lb./in.), about 0.8
pound per inch (lb./in.), about 0.9 pound per inch ' (lb./in.), or about
1.0 pound per inch (lb./in.). Higher peel adhesions, such as about 1.1
pounds per inch (Ibs./in.), about 1.2 pounds per inch (lbs./in.), about
pounds per inch (lbs./in.), about 1.4 pounds per inch (lbs./in.), or about
1.5, pounds per inch (lbs./in.) or higher, may also be used. In some
instances, the peel adhesion can exceed about 2.0 pounds per inch
(lbs./in.), about 2. S pounds per inch (lbs./in.), or about 3.0 pounds per
inch (lbs./in.). [46] Generally, the adhesive tapes are used as a flat
piece without additional folding. However, whenever an unfolded flat piece
of adhesive tape is used, a folded piece of adhesiv~_ tape can also be used
instead. The adhesive tape can be folded once or multiple times. Oncefolded
adhesive tapes refer to the structure obtained by folding only one time a
flat adhesive tape with a first and second surfaces along a line so that a
portion of the first surface contacts another portion of the first surface,
while the second surface becomes the outer surface of the entire structure.
Sometimes, the folded portions of the first surface directly contacts each
other. In this case, after be subjected to heat and/or pressure, the first
surface may completely disappear due to the melting and fusion of the
adhesive material. Other times, the folded portions of first surface are
not in direct contact. For example, the adhesive tape is folded around a
portion of a garment component such that the first surface of the adhesive
tape is in direct contact with both surfaces (i.e., first and second
surfaces) of the garment component. After being subjected to heat and/or
pressure, the first surface of the folded adhesive tape bonds directly to
the both surfaces of the garment component [47] On the one hand, the
adhesive material may be one of the components forming the bonding element.
On the other hand, the adhesive material may also be the only component
forming the bonding element. For example, the bonding element may comprise
an interlining with an adhesive material coated on one or both surfaces of
the interlining. The coating on the surface of the interlining need not be
uniform, although it is preferred to have a uniform coating on one or 13
W O 113/U32763 PCT/CN02/OOS 11 both surfaces of the interlining. In some
embodiments, however, the bonding element consists of the adhesive tape,
either folded or unfolded. [48] In general, garments are made from a
plurality of components. In almost every shirt seam there is a first
garment component and a second garment component along a corresponding
seam. Special garment components, such as a collar or a yoke, generally do
not ' affect the sewing operation. Between the first garment component and
the second garment component, there is a bonding element which is adjacent
to the first garment component. The second garment component may also be
adjacent to the bonding element when sewing. In some embodiments, stitches
are run through the bonding element, the first garment component and the
second garment component. In other embodiments, stitches are run through
the bonding element and only one of the garment components. The first
garment component is then folded to overlap the bonding element and a top
stitch is run to finish sewing. In an alternate embodiment, the top_ stitch
is run to bind the bonding element, the first garment component, and the
second garment component directly. Attachment folders are used to lead the
bonding element between the first garment component and the second garment
component. There are a variety of attachment folders for use in the various
steps of making a shirt. After each seam is made, the seam is pressed along
the working line in order to make the adhesive of the bonding element fuse
to the components to which it is adjacent. Typically, the seams are pressed
at a pressure of from about 2.5 to about 8.0 kilograms per square
centimeter and a pressing temperature of from about 150 to about l90 C for
about 5 to about 30 seconds. Other pressing temperatures, pressures, and
durations may also be used. [49) Shirts, in particular, dress shirts
include such components as a collar, a pair of front panels, a back panel,
a yoke, a set of sleeves, and plackets for various components. All of these
components are put together with a variety of seams and stitches. While the
embodiments illustrated herein are for a dress shirt, the methods for
wrinkle free seams can be used to make any garment or product that requires
a wrinkle free seam, with or without modifications. [50] Figs.. 1 A-1 C
show a human figure wearing a shirt having seams manufactured in accordance
with embodiments of the invention. The shirt 100 has a pair of front panels
102, a back panel I04, a set of sleeves 106, a collar 108, a central button
placket 110 and a shoulder yoke 112. The shirt further includes a pocket
114 and a shirt sleeve placket 116. The yoke 112 



m   WO 03/032703 PCT/CN02/00511 preferably has an outer panel and an inner
panel. The collar 108 preferably has a first collar component and a second
collar component. In Figures 2-12, the same reference numbers are utilized
to depict similar seam components. [51] Figs. 2A-2D are a cross-sectional
view of a shirt armhole seam at various manufacturing stages according to
embodiments of the invention. Specifically, Figs. 2A-2C ' illustrate one
method for manufacturing an armhole seam. A first garment component 10 and
a second garment component 12 are to be joined, forming a sleeve in a
shirt. The first garment component 10 is a front panel 102, a shoulder yoke
112 or a rear panel 104, the second garment component 12 is a shirt sleeve
106: The first garment component 10 has an upper surface 14 and a lower
surface 16. The second garment component 12 has an upper surface 18 and a
lower surface 20. [52] A bonding element 22 is part of the armhole seam.
The bonding element 22 has an upper surface 24 and a lower surface 26. The
first garment component 10, the second garment component 12 and the bonding
element 22 are positioned as shown in Fig. 2A. The second garment component
12 is reverse folded such that the lower surface 20 is adjacent to the
lower surface 16 of the first garment component, as shown in Fig. 2B. At
least one stitch 28 is sewn along a seam line defined by the first garment
component 10 and second garment component 12. Preferably, the seam line is
along a side of the bonding element 22. In one embodiment, a first stitch
28a is sewn along a seam line on a side of the bonding element 22 and a
second stitch 28b is sewn along a seam line on an opposite side of the
bonding element 22. The first stitch 28a and second stitch 28b are
preferably double needle set sleeve stitches. The stitches 28 are made
through the bonding element 22, the second garment component 12, the first
garment component 10 and the reverse folded portion 30 of the second
garment component 12. After the stitches 28 are sewn, the first garment
component 10 is folded over the bonding element 22, such that the upper
surface 14 of the first garment component is adjacent to the upper surface
24 of the bonding element 22. At least one stitch 32 is sewn to attach the
folded over portion 34 of the first garment component 10 to the bonding
element 22. In one embodiment, the stitch 32 is a top stitch traversing
through all surfaces, including the folded over portion 34, the bonding
element 22, the second garment component 12, the first garment component
10, and the folded over portion 30, as shown in Fig. 2C. 15   WO 03/U32713
PCT/CN02/OIIS11 [53] The . manufacture of the seam is completed with the
application of heat and/or pressure to the seam. This can be accomplished
with a conventional ironing process. No steam is necessary during ironing.
For improved control and quality, this process is usually carried out on a
heated press with a temperature of up to about 190 C for about 5 to about
30 seconds and a pressure of about 2.5 to about 8.0 kilograms per square
centimeter. Optionally, it is followed by a vacuum step to cool and set the
adhesive. The applied heat and/or pressure causes the adhesive of the
bonding element 22 to melt and flow onto the surfaces adjacent to it. That
is, the adhesive flows onto the folded portion 34 of the first garment
component 10, and the upper surface 18 of the second garment component 12.
During the hot pressing process, the flowing adhesive becomes interposed in
the garment fabric of the components it is adjacent to. This is desirable
in that it creates a relatively strong bond between the surfaces of the
garment components and the thread along the seam. This bond helps prevent
seam wrinkle during subsequent laundering. The-_ bonding element 22 creates
a bond between the garment surfaces and the thread of the stitch. In
particular, because the garment components are bonded together along the
seam, they tend not to be pulled apart during laundering and, therefore,
buckling of the seam fabric is prevented. In particular, the seam fabric
located between the stitches 28a and 28b is prevented from wrinkling due to
the components being bonded together by the bonding element 22. The hot
pressing process also compresses the seam to reduce the seam thickness. In
some embodiments, the bonding element still exists as a separate and
distinct layer after hot-pressing. However) in other embodiments, the
bonding element completely melts and merges with the adjacent garment
components such that the bonding element does not exist as a separate layer
but still bonds the adjacent garment components together. [54] The distance
36 between stitches 28a and 28b is the seam width. The folded portion 34 is
the visible portion of the armhole seam. As such, for optimal prevention of
wrinkle it is important to have the adhesive of the bonding element 22 flow
over the entire seam width 3 b. This ensures complete bonding of the folded
portion 34 of the first garment component 10 to the upper surface 18 of the
second garment component which abuts the lower surface 26 of the bonding
element 22. [55] In an alternate embodiment as illustrated in Fig. 2D, the
bonding element 22 is folded around an edge portion of the garment
component I2. The first garment component l 0 is   



VVO 03/032713 PCT/CN(12/110511 folded around the bonding element 22 such
that the lower surface 26 of the bonding element abuts the upper surface 14
of the first component 10. Moreover, the upper surface 24 of the bonding
element 22 abuts bath the upper and lower surfaces of the garment component
12 in the folded portion. The edge portion of the garment component 10 is
sandwiched between a portion of the bonding element 22 and the folded
portion 3 0 of the second garment component 12. Moreover, the upper surface
14 of the first garment component 10 in the edge portion abuts a portion of
the lower surface 26 of the bonding element 22, while the lower surface 16
of the first garment component 10 in the edge portion abuts the upper
surface 18 of the second garment 12. Both the upper surface 18 and lower
surface 20 of the second garment component 12 in the edge portion abut the
upper surface 24 of the bonding element 22. Optionally, at least one stitch
32 is sewn to secure the folded over portion 34 of the first garment
component 10 and the folded bonding element 22. In one embodiment, the
stitch 32 is a top stitch traversing through all surfaces; including the
folded over portion 34, the folded bonding element 22, the second garment
component 12, the first garment component 10, and the folded over portion
30, as shown in Fig. 2D. Optionally, a set of double stitches 36 is sewn
through a portion of the bonding element 22, a portion of the first garment
component 10, the folded portion 30 of the second component 12. Heat and/or
pressure are applied as described above to complete the manufacture of the
seam. The bonding element melts and flows to secure the first component and
the second component to the bonding element where they are in contact with
the bonding element. (56] Figs. 3A-3C are a cross-sectional view of a yoke
seam at various manufacturing stages according to embodiments of the
invention. Figs. 3A and 3B illustrate one suitable method for manufacturing
a garment yoke seam. The method is particularly suitable for making either
the yoke-to-front panel seam or the yoke-to-back panel seam. In one
embodiment, there is a first garment component 10, a second garment
component 12, and a third garment component 3 8. The first garment
component 10 is an outer panel 112a of the shirt yoke, the second garment
component 12 is an inner panel 112b of the shirt yoke, and the third
garment component 3 8 is a panel of the dress shirt. The panel is either of
the front panels 102 or the back panel 104, depending on if the seam is the
yoke-to-front seam or the yoke-to-back seam. The third garment component 38
has an upper surface 40 and a lower surface 42. The bonding element 22, the
first garment component 10, the third garment component 38 and the second
garment component l2 17   WO 03/0327(3 PCT/CN02/OOS11 are arranged as shown
in Fig. 3 A. The first garment component 10 is folded over such that the
upper surface I4 of the first garment component 10 abuts the upper surface
24 of the bonding element 22. At least one stitch 28 is sewn along a seam
line along a side of the bonding element 22. The stitch 28 is preferably a
top stitch that is made through the folded over portion 34 of the first
garment component 10, the bonding element 22, the third garment component 3
8, and the second garment component 12. The method further includes reverse
folding the second garment component 12 such that the lower surface 20
abuts itself before heat and/or pressure are applied. This would allow the
reverse folded portion (not shown in Fig. 3B but similar to the folded
portion 30 of Fig. 4A) to be next to the wearer's skin. No stitching would
be next to the wearer's skin and thus no discomfort is experienced. Heat
and/or pressure are applied as described above to complete the manufacture
of the seam. The adhesive of the bonding element 22 melts and flows over
the surfaces of the folded portion 34 and the upper surface 14 of the first
garment-_ component 10. The folded portion 34 is the visible portion of the
seams. Preferably, the adhesive of the bonding element 22 melts to bond the
first garment component 10 and the stitch 28. [57] In an alternate
embodiment as shown in Fig. 3C, the bonding element 22 is folded around an
edge portion of the first garment component 10 such that the upper surface
24 of the bonding element 22 abuts both the upper surface 14 and the lower
surface 16 in the edge portion of the garment component 10. A portion of
the lower surface 26 abuts the upper surface 40 of the garment component
38, and another portion of the lower surface 26 of the bonding element 22
abuts the folded portion of the upper surface 14 of the garment component
10. Moreover, the upper surface 18 of the garment component 12 abuts the
lower surface 42 of the garment component 3 8. A set of stitches 28 can be
sewn through the seam. Heat and/or pressure are applied as described above
to complete the manufacture of the seam. The bonding element melts and
flows to secure the first component and the third component where they are
in contact with the bonding element [58j Figs. 4A-4B are a cross-sectional
view of a shoulder seam according to embodiments of the invention. Fig. 4A
depicts one embodiment for the yoke seam. The components are arranged as in
Fig. 3B, but before the stitch 28 is sewn, the second garment component 12
is reverse folded such that the lower surface 20 abuts itself. The stitch
28 is then sewn along a seam line along a side of the bonding element 22.
The stitch 28 is preferably a top 18   



WO 113/0327G3 PCT/CN02/(IOS11 stitch that is made . through the folded over
portion 34 of the first garment component 10, the bonding element 22, the
third garment component 40, the second garment component 12, and the folded
over portion 30 of the second garment component. Heat and/or pressure are
applied as described above to complete the manufacture of the seam. The
adhesive of the bonding element 22 melts and flows over the surfaces of the
folded portion 34 and the upper surface 14 of the first garment component
10. The folded portion 34 is the visible portion of the seams. Preferably,
the adhesive of the bonding element 22 melts to bond the first garment
component 10 and the stitch 28. [59] An alternative embodiment is
illustrated in Fig. 4B. ' This embodiment is similar to the one shown in
Fig. 3C, except that the garment component 12 is reverse folded. As shown
in Fig. 4B; the edge portion 34a of the garment component 10 is sandwiched
between two portions of the upper surface 24 of the bonding element 22. As
such, both the upper surface 14 and the: lower surface 16 of the garment
component 10 in the edge portion 34a abut the upper surface 24 (which can
also be viewed as the inner surface of the bonding element 22), while a
portion of the lower surface 26 (which can also be viewed as the outer
surface of the bonding element 22) abuts the upper surface 14 of the
garment component 10 in the folded portion 34, and the another portion of
the lower surface 26 of the bonding element 22 abuts the upper surface 40
of the garment component 38. Optionally, another bonding element (not
shown) is placed around the edge portion of the garment component 12 in the
same way as the bonding element 22 is place around the edge portion of the
garment component 10. Alternatively, a substantially planar bonding element
(not shown) is placed between the garment component 12 and the garment
component 38 to abut both the lower surface of the garment component 38 and
the upper surface of the edge portion of the garment component 12. [60]
Figs. 5A-5B are a cross-sectional view of a side seam according to
embodiments of the invention Fig. 5A depicts a cross sectional view of a
side seam. The first garment component 10 is a back panel 104 and the
second garment component is a front panel l02. The first garment component
10, the second garment component 12 and the bonding element 22 are
positioned as shown in Fig. 2A. The second garment component 12 is reverse
folded such that the lower surface 20 is adjacent to the lower surface 1 b
of the first garment component. Similarly, the first garment component 10
is folded over the bonding element 22 such that the m   V'O 03/11327C3
PCTICNU2/11US11 upper surface 14 of the first garment component is adjacent
to the upper surface 24 of the bonding element 22. The upper surface 18 of
the garment component 12 in the edge portion 30a butts the lower surface 26
of the bonding element 22. The lower surface 20 of the garment component 12
in the edge portion 30a abuts the upper surface 14 of the garment component
10 in the edge portion 34a. At least one stitch 28 is sewn along a seam
line defined by the first garment component 10 and second garment component
12. Preferably, the seam line is along a side of the bonding element 22. In
one embodiment, a first stitch 28a is sewn along a seam line on a side of
the bonding element 22 and a second stitch 28b is sewn along a seam line on
an opposite side of the bonding element 22. The first stitch 28a and second
stitch 28b are preferably double needle set sleeve stitches. The stitches
28 are made through all surfaces, including the folded over portion 34, the
bonding element 22, the second garment component 12, the first garment
component i 0, and the folded over portion 3 0. The seam is continued along
the inside of the shirt . sleeve 106. Heat and/or pressure are applied as
described above to complete the manufacture of the seam. : The bonding
element 22 melts and flows over folded portion 34 and the upper surface 14
of the first garment component 12. An alternative embodiment is shown in
Fig. 5B which can be constructed in a way similar to the seam of Fig. 2D.
[61] ~ Figs. 6A-6B are a cross-sectional view of a pocket seam according to
embodiments of the invention. Fig. 6A depicts a cross sectional view of a
pocket seam. The first garment component 10 is a pocket 114 and the second
garment component.. 12 is a front panel 102. The pocket has two
substantially parallel side edges and a bottom portion. The bonding element
22 is preferably laid on the upper surface 18 of the second garment
component 12 in substantially the shape of the first garment component 10.
The first garment component 10 is reverse folded over the bonding element
22, including the parallel side edges and the bottom portion. The lower
surface 16 of the first garment component 10 surrounds the bonding element
22. The upper surface 14 of the first garment component abuts the upper
surface 18 of the second garment component. A stitch 28 is sewn along the
edge of the pocket, going through the upper surface 14 of the first garment
component 10, the bonding element 22, the folded over portion 44 of the
first garment 10, and the second garment component 12. Heat and/or pressure
are applied as described above to complete the manufacture of the seam. The
adhesive of bonding element 22 melts and flows over the lower surface 16 of
the first garment component 10 2l1   WO U3/(132763 PCT/CN02/U(hl l that
surrounds the bonding element 22 and the stitch 28. The folded portions 44
of the garment are visible at the pocket seam. Preferably, the adhesive of
the bonding element 22 melts and Mows over the entire folded portion 44.
(62) In an alternative embodiment shown in Fig. 6B, the edge portion of the
garment component 10 is reverse folded once. A bonding element 22 having an
upper surface 24 and a lower surface 26 is folded around the reverse folded
edge portion of the garment component 10. The lower surface 26 of the
bonding element 22 abuts both the upper surface 14 and the lower surface 16
of the garment component 10 in the reverse folded edge portion. The upper
surface 24 of the bonding element 22 abuts the upper surface 18 of the
garment component 12 and the lower surface 16 of the garment component 10. 



[63] Figs. 7A-7B are a cross-sectional view of a right front hem button
stay seam according to embodiments of the invention. Fig. 7A depicts a
cross sectional view of a right front . hem button stay seam. There is a
first garment component 10 which is a front panel 102. The upper surface 14
of the first garment component 10 is adjacent to the lower surface 26 of
the bonding element 22. The first garment component 10 is folded over to
have a first portion 46 which is then again folded such that a second
portion 48 is adjacent to the upper surface 24 of the bonding element 22. A
stitch 28 is sewn through the first portion 46, the second portion 48) the
bonding element 22, and the first garment component 10. In one embodiment,
the stitch is a single needle stitch. In an alternate embodiment, a double
needle stitch is used. The distance 50~ is the unfolded portion of the
garment where buttons of the dress shirt are attached. Heat and/or pressure
are applied as described above to complete the manufacture of the seam. It
is important to have 'the adhesive of the bonding element 22 melt and flow
over the entire surface of the seam width. This ensures complete bonding of
the upper surface 14 and the first portion 46 to the bonding element 22
[64] In an alternative embodiment shown in Fig. 7B, a single garment
component 10 comprises a first reverse folded portion 46, a second reverse
folded portion 48, and an unfolded portion (which is above the bonding
element 22). The second reverse folded portion 48 is surrounded by a
bonding element 22 in once-folded configuration. The upper surface 26 (also
the inner surface) of the bonding element 22 abuts both the upper surface
14 and the lower surface 1 fi of the garment component 10 in the second
reverse Folded portion 48. Moreover, the lower 21   Vl'O 113/032713
PCT/CN02/UU511 surface 16 in the first reversed folded portion 46 of the
garment component 10 abuts a portion of the lower surface 24 (also as the
outer surface) of the bonding element 22, while the lower surface 16 in the
unfolded portion of the garment 10 abuts another portion of the lower
surface 24 of the bonding element 22. An area is provided for attaching
buttons, if desired. [65] Figs. 8A-8B are a cross-sectional view of a hem
bottom seam according to embodiments of the invention. A hem bottom seam is
shown in Fig. 8A. The same folds are performed as in Fig. 7, except the
distance SO is minimized since no buttons need to be sewn in this area. The
stitch 28 is a top stitch sewn through the folded portion 46, the twice
folded portion 48, the bonding element 22, and the first garment component
10. Heat and/or pressure are applied as described above to complete the
manufacture of the seam. The hem bottom seam is stitched any place where a
clean edge is required. An alternative embodiment is illustrated in Fig. 8B
which can be constructed in a way similar to the seam of Fig. 7B, except
that no button area i's_ generally necessary. [66] Figs. 9A-9C are a
cross-sectional view of a sleeve placket slit seam at various manufacturing
stages according to embodiments of the invention. One method to form a
completed sleeve placket seam is shown in Figs. 9A-9B. The first garment
component 10 is a shirt sleeve placket 116 and the second garment component
12 is a shirt sleeve 106. The bonding element 22, the first garment
component 10, and the second garment component 12 are substantially aligned
as shown in Fig. 9A. The first garment component 10 is folded over the
bonding element 22 such that the upper surface 14 is adjacent to both the
upper surface 24 and lower surface 26 of the bonding element. The folded
portion 52 is then folded and reverse folded such that the lower surface 16
of the first garment component 10 is adjacent to the lower surface 20 of
the second garment component 12, as shown in Fig. 9B. A stitch 28 is sewn
through the folded portion 52, the bonding element 22, the second garment
component 12, a reverse folded portion 54 and a folded portion 56. The
stitch 28 is preferably a single needle set sleeve stitch. In an alternate
embodiment, a double stitch is utilized. In another alternate embodiment, a
set stitch is used to initially join the first garment component 10, the
second garment component 12 and the bonding element 22 before any folding
is performed. Heat and/or pressure are applied as described above to
complete the manufacture of the seam. The first folded portion 52 is the
visible portion of the sleeve placket 116. The sleeve placket is also
attached to the sleeve 'cuff 22   w0 03/11327G3 PCT/CN112/UUS11 118. The
adhesive of the bonding element 22 preferably melts and flows along the
entire folded portion 52 and the upper surface 14 of the first garment
component 10 that it is adjacent to. (67j Fig. 9C shows another embodiment
which utilizes one or more bonding elements 22 in a folded configuration.
This seam has a similar structure to the one in Fig. 4B, except that ( 1 )
the garment component 10 and the garment component 12 of Fig. 4B become the
same garment component 10 in Fig. 9C; and (2) the garment component 3 8 of
Fig. 4B is the garment component 12 in Fig. 9C. As such, the lower surface
16 of the garment component 10 in the folded portion 56 abuts the lower
surface 20 of the garment component 12. The inner surface 26 of the bonding
element 22 abuts both the upper surface 14 and the lower surface 16 of the
garment component 10. A portion of the outer surface 24 abuts the upper
surface 14 of the garment component 10 in the folded portion 52, while
another portion of the outer surface 24 abuts the upper surface 18 of the
garment component 12. Similar to Fig. 4B, another bonding element (not
shown) can be optionally placed around the folded portion 56 in the same
way as the bonding element 22 is placed around the edge portion.
Alternatively, a substantially planar bonding element (not shown) can be
placed between the garment component 12 and the folded portion 56 to abut
the upper surface of the folded portion 56 and the lower surface of the
garment component 12. [68] Figs. l0A-10E are a cross-sectional view of a
shirt armhole seam at various manufacturing stages according alternative
embodiments of the invention. One alternate embodiment for manufacturing an
armhole seam is shown in Figs. 10A-10C. The first garment component 10 is a
front panel 102, shirt yoke 112, or back panel 104. The second garment
component 12 is a shirt sleeve 106. After the first garment component 10,
second garment component 12 and the bonding element 22 are positioned as
shown in Fig. 10A, a first stitch 28a is sewn along the seam line defined
by the first and second garment components. The first stitch 28a is a
needle set sleeve stitch. The first stitch 28a is sewn through the bonding
element 22, the first garment component 10 and the second garment component
12. After the stitch 28a is sewn, the first garment component 10 is folded
over the bonding element 22 such that the upper surface 14 is adjacent to
the upper surface 24 of the bonding element 22. The second garment
component 12 is folded such that the lower surface 20 is adjacent to the
lower surface 26 of the bonding element 22 and the upper surface 18 abuts
itself. A second stitch 28b is sewn to attach 23   



WO 113/0327l3 PCT/CN02/110511 the folded portion 58, the bonding element
22, the second garment component 12 and the folded portion 60 of the second
garment component 12. Heat and/or pressure are applied as described above
to complete the manufacture of the seam. The distance 36 between stitches
28a and 28b is the seam width. The folded portion 58 is the visible portion
of the armhole seam. Preferably, for optimal prevention of wrinkle it is
important to have the adhesive of the bonding element 22 flow over the
entire seam width 36. This ensures complete bonding of the folded portion
58 of the first garment component 10 to the upper surface 20 of the second
garment component which abuts the lower surface 26 of the bonding element
22. [69] In an alternate embodiment, depicted in Figs. 10D-10E, there is a
first bonding element 22a and a second bonding element 22b. The second
bonding element 22b is placed between the first component 10 and the second
component 12. After the first garment component 10, second garment
component 12 and the bonding elements 22 are positioned as shown in Fig,
10D, a first stitch 28a is sewn along the seam line defined by the bonding
element 22b and the second garment component. The first stitch 28a is a
single needle set sleeve stitch. The first stitch 28a is sewn through the
second bonding element 22b and the second garment component 12. After the
stitch 28a is sewn, the first garment component 10 is folded over the first
bonding element 22a 'such that the upper surface 14 is adjacent to the
upper surface 24a of the first bonding element 22a. The second garment
component 12 is folded such that the upper surface 18 is adjacent to the
upper surface 24b of the second bonding element 22b and the lower surface
20 of the second component 12 is adjacent to the lower surface 26a of the
first bonding element 22a. A second stitch 28b is sewn to attach the folded
portion of the first garment component 10, the first bonding element 22a,
the folded portion of the second garment component 12, the second bonding
element 22b, and the second garment component 12. Heat and/or pressure are
applied as described above to complete the manufacture of the seam. The
distance 36 between stitches 28a and 28b is the seam width. Preferably, for
optimal prevention of wrinkle it is important to have the adhesive of the
bonding element 22 flow over the entire seam width 36. This ensures
complete bonding of the folded portion of the first garment component 10
and the folded portion of the second garment component to the bonding
elements 22a and 22b they are in contact with. [70] Figs. 11A-11E are a
-cross-sectional view of a shirt armhole seam at various manufacturing
stages according to still other embodiments of the invention. Figs. 11 A-11
C show 2.1   V1'O 03/11327G3 PCT/CN(12/UUS11 yet another alternate
manufacturing method for an armhole seam. The same reference numerals as in
Figs. 10A-l0C are used to depict similar seam components. The resulting
seam in Fig. 11 C utilizes a double needle set sleeve. The procedure steps
are the same as for Figs. 10A-10C, but an additional stitch is sewn. A
third stitch 28c is sewn to attach the bonding element 22, the folded
portion 60 of the second garment component 12 and the second garment
component 12. The third stitch 28c is an additional needle set sleeve and
provides for a double needle set sleeve. The third stitch 28c is optional
and ensures that the bonding element 22 is properly aligned in the seam.
Heat and/or pressure are applied as. described above to complete the
manufacture of the seam. In an alternative embodiments, the stitches 28a
and 28c are double stitches. Moreover, the stitch 28b is optional. [71] In
an alternate embodiment, depicted in Figs. 11D - 11E, there is a first
bonding element 22a and a second bonding element 22b. The second bonding
element 22b is placed_ between the first component 10 and the second
component 12. After the first garment component 10, second garment
component 12 and the bonding elements 22 are positioned as shown in Fig. 11
D, a set of stitches 28a and 28c are sewn along the seam line defined by
the first and second garment components along both sides of the bonding
elements 22. The stitches 28a and 28c are needle set sleeve stitches. The
stitch 28a is sewn through the first bonding element 22a, the first garment
component I0, the second bonding element 22b and the second garment
component 12. The stitch 28c is sewn through the first bonding element, the
folded portion of the second component, the second bonding element 22b, and
the second component 12. After the stitches are sewn, the first garment
component 10 is folded over the first bonding element 22a such that the
upper surface 14 is adjacent to the upper surface 24a of the first bonding
element 22a. A stitch 28b is sewn to attach the folded . portion of the
first garment component 10, the first bonding element 22a; the folded
portion of the second garment component 12, the second bonding element 22b,
and the second garment component 12. Heat and/or pressure are applied as
described above to complete the manufacture of the seam. The distance 36
between stitches 28a and 28b is the seam width. Preferably, For optimal
prevention of wrinkle it is important to have the adhesive of the bonding
element 22 flow over the entire seam width 36. This ensures complete
bonding of the folded portion of the first garment component 10 and the
folded portion of the second garment component to the bonding elements 22a
and 22b they are in contact with. 2S   w0 03/4327l3 PCT/CN02/IIUS11 [72]
Figs. 12A-12E are a cross-sectional view of a shirt collar seam at various
manufacturing stages according to embodiments of the invention. Figs.
12A-12D show one method of manufacturing a dress shirt collar seam. There
is first garment component 10 which is a first collar component 108a and a
second garment component 12 which is a second collar component 108b. There
is also a bonding element 22 and an interlining 60. The interlining 60
preferably has an upper surface 62 and a lower surface 64. The interlining
b0 is bonded to or abuts the upper surface 14 of the first garment
component and extends toward, but stops short of the edge of the first
garment component 10. After the first garment component 10, bonding element
22, interlining 60 and second garment component are arranged such as that
shown in Fig. 12A, a first stitch 28e is sewn along the seam defined by the
edges of the elements of the seam and through the bonding element 22,
beyond an edge 66 of the interlining 60, through the first garment
component 10 and the second garment component 12. The interlining 60 is
recessed. Therefore, the first stitch 28e does not pass through the
interlining 60. The first stitch 28e is a set stitch. Next, the bonding
element 22 is reverse folded, around the stitch 28e such that the folded
upper surface 24 of the bonding element 22 follows the unfolded upper
surface 24 of the bonding element 22. The first garment component 10 is
reverse folded at the stitch 28e such that the upper surface 62 of the
interlining 60 is adjacent to the upper surface 24 of the bonding element
22. The second garment component 12 is reverse folded at the stitch 28e
such that the lower surface 20 of the second garment component 12 is
adjacent to the lower surface 20 of the second garment component 12. A
second stitch 28f is sewn along the seam defined by the reverse foided
portion of the first garment component 10, the interlining 60, the reverse
folded portion of the bonding element 22, the bonding element 22, the first
garment component 10 and the second garment component 12. 'The second
stitch 28f is sewn through the reverse folded portion of the first garment
component 10, the interlining 60, the reverse folded portion of the bonding
element 22, the bonding element 22, the first garment component 10 and the
second garment component 12. The second stitch 28f is preferably a top
stitch. The top stitch is preferably a single needle stitch. In an
alternate embodiment, a double stitch is used. Heat and/or pressure are
applied as described above to complete the manufacture of the seam. It
should be understood that in some seams, such as a collar seam, a bonding
element (e.g., an adhesive tape) is not used. 2l  



WO 03/0327G3 PCT/CN02/ll(hl l [73] In an alternate embodiment, the bonding
element 22 is folded such that the upper surface 24 of the bonding element
22 is adjacent to the lower surface 16 of the first component 10 and the
upper surface 14 of the first component 10 as shown in Fig. 12E. The lower
surface 26 of the bonding element 22 is adjacent to the interlining 60 and
the upper surface 18 of the second component 12. The stitch 28F is sewn
through the first component, the interlining, the bonding element, the
folded portion of the first component, the bonding element, the folded
portion of the second component and the second component. Heat and/or
pressure are applied as described above to complete the manufacture of the
seam. [74] In embodiments illustrated by Figs. 2D, 3C, 4B, 5B, 6B, 7B, 8B,
9C, 10E, 11E, and 12F, suitable adhesive materials need not be limited to
those with a hot pressing melting temperature of at least l60 C. Any
adhesive materials may be used. [75] Interlinings are used to provide
stiffness in collar components. The interlining is preferably a woven
interlining made from cotton or a cotton/polyester blend. In an alternate
embodiment, a nonwoven interlining body made from polyester, nylon, viscose
or blends of these materials may be used. In another alternative
embodiment, a thermal adhesive component may be applied to the first
surface of the interlining, the second surface of the interlining, or both
surfaces of the interlining. Preferably, the interlining is fabricated from
a single material, although blends of two or more materials can also be
used. As mentioned above, in some seams, such as a collar seam, an adhesive
tape is not used. [76] As described above, one form of the bonding element
22 is an adhesive tape. But other forms or structures for the bonding
element are possible. In an alternative embodiment) the bonding element 22
is an interlining having an adhesive coating on one or both outer surfaces.
The adhesive is preferably one of the same thermal adhesives previously
mentioned in the adhesive tape embodiments discussed above. The adhesive
may be applied on the upper and/or lower surfaces of the interlining as an
adhesive layer or as a series of adhesive dots. A quantity of adhesive
sufficient to flow over the garment surfaces as described above is needed
in order to provide complete bonding. The adhesive coating on the
interlining can be replaced by a film of adhesive attached to one or both
surfaces of the interlining. 27 



WO (13/11327l.3 PCT/CN02/110511 [77] In some embodiments, the bonding
element 22 is folded such that the upper surface 24 of the bonding element
22 abuts itself and the lower surface 26 is the only surface available for
thermally bonding with the garment components. Optionally, interlining 60
is placed above and/or beneath the bonding element 22. In other
embodiments, the interlining 60 is folded such that the bonding element 22
is surrounded by the interlining 60. Optionally, the bonding element 22 is
also folded. (78] As described above, the bonding element can be a
substantially planar piece of adhesive tape which is first placed adjacent
to one or more garment components. The substantially planar adhesive tape
may subsequently be folded once into a substantially U-shape around an edge
portion of a garment component. Alternatively, the bonding element can be
first folded into a substantially U-shape and then be placed adjacent to
one or more garment components. The bonding element may also be pre-made
into a substantially U shape such that= that the folding step is
unnecessary. Figs. 13-21 illustrate methods of making various seams by
using a substantially U-shaped bonding element. In these embodiments, any
adhesive materials can be used. Moreover, the bonding element need not be
made entirely of an adhesive material. An interlining with an adhesive
material coated on one or both surfaces of the interlining can be used. In
some embodiments, adhesive webs or nets are used in place of or in addition
to a solid adhesive tape. [79] FIGS. 13A-13B show a cross-sectional view of
a hem button stay seam made by an alternative method according to
embodiments of the invention. The hem button stay seam of Fig. 13B is
similar to the one shown in Fig. 7B, except that a single,stitch 28 in Fig.
13B only traverses through the U-shaped bonding element 22 and the edge
portion of the garment component,.10; whereas a top stitch 28a traverses
through the U-shaped bonding element 22 and the edge portion, once folded
portion and twice folded portion of the garment component 10. Q80) FIGS.
14A-14B show a cross-sectional view of a pocket seam made by an alternative
method according to embodiments of the invention. The pocket seam of Fig.
14B is similar to the one shown in Fig. 6B, except that a single stitch 28
in Fig. 14B only traverses through the U-shaped bonding element 22 and the
edge portion of the garment component 10, whereas a top stitch 28a
traverses through the U-shaped bonding element 22 and the edge portion,
once folded portion of the garment component 10 and the garment component
12. 28   VVO 03/U32713 PCT/CNU2/IIIISI l [81J FIGS. 15A-15C show a
cross-sectional view of a yoke seam made by an alternative method according
to embodiments of the invention. The yoke seam of Fig. 15B is similar to
the one shown in Fig. 3C, except that a single stitch 28 in Fig. 15B only
traverses through the U-shaped bonding element 22 and the edge portion of
the garment component 10, whereas a top stitch 28a traverses through the
U-shaped bonding element 22 and the edge portion, once folded portion of
the garment component 10, the third garment component 3 8, and the garment
component 12. Fig. I SC shows yet another yoke seam but without using a
U-shaped bonding element. Instead, two substantially planar adhesive tapes
are used: one placed between the unfolded portion and the folded portion of
the garment component 10; the other placed beneath the garment component
12. [82J FIGS. 16A-16C show a cross-sectional view of a join shoulder seam
made by, an alternative method according to embodiments of the invention.
The join should seam of Fig. 16B _ is similar to the one shown in Fig. 4B,
except that a single stitch 28 in Fig. 16B only traverses through the
U-shaped bonding element 22 and the edge portion of tile garment component
10, whereas a top stitch 28a traverses through the U-shaped bonding element
22 and the edge portion, once folded portion of the garment component 10,
the third garment component 3 8, and the garment component 12. Fig. 16C
shows yet another yoke seam but without using a U-shaped bonding element.
Instead, two substantially planar adhesive tapes are used: one placed
between the unfolded portion and the folded portion of the garment
component 10; the other placed between the unfolded portion and the folded
portion of the garment component 12. [83] FIGS. 17A-17C show a
cross-sectional view of a placket slit seam made by an alternative method
according to embodiments of the invention; The placket slit seam of Fig.
17B is similar to the one shown in Fig. 9B, except that a single stitch 28
in Fig. 17B only traverses through the U-shaped bonding element 22 and the
edge portion of the garment component 10, whereas a , top stitch 28a
traverses through the U-shaped bonding element 22 and the edge portion, the
once folded portion, the twice folded portion, and thrice folded portion of
the garment component 10, and the garment component 12. Fig. 17C shows yet
another yoke seam but without using a U-shaped bonding element. Instead,
two substantially planar adhesive tapes are used: one placed between the
unfolded portion and the once folded portion of the garment 2l   



WO (13/0327l.3 PCT/CN(12/0()h11 component 10; the other placed between the
twice folded portion and the thrice folded portion of the garment component
10. [84) FIGS. 18A-18C show a cross-sectional view of a sleeve seam made by
an alternative method according to embodiments of the invention. The sleeve
seam of Fig 18C is similar to the one shown in Fig. 10E, except that two
U-shaped bonding elements 22a and 22b are used instead of two planar
bonding elements. A single stitch 28 is sewn through the edge portion of
the garment component 10 and the bonding element 22b. Similarly, another
single stitch 28 is sewn through the edge portion of the garment component
12 and the bonding element 22a. Then the garment components 10 and 12 are
placed adjacent-to each other as shown in Fig. 18B. A double stitch 28b is
sewn through the bonding elements 22a and 22b, the edge portion of the both
garment components 10 and 12, and the folded portion of the garment
component 12. Afterwards, the first garment 10 is folded as shown in Fig. _
18C, and a single top stitch 28a issewn through the folded portion of the
garment component 10, the bonding element 22a, the edge portion and the
folded portion of the garment component 12. Optionally, another top stitch
may be sewn through the folded portion and the edge portion of the garment
component 10, the bonding element 22b, and the folded portion of the
garment component 12. [85] ~ FIGS. 19A-19B show a cross-sectional view of a
hem bottom seam made by an alternative method according to embodiments of
the invention. The hem bottom seam is made similar to the hem button stay
seam shown in Figs. 13A-13B, except that there is no button area provided
in the hem bottom seam. [86] FIGS. 20A-20C show a cross-sectional view of a
side seam with single need stitches made by an alternative method according
to embodiments of the invention. Referring to Fig. 20A, two garment
components 10 and 12 are placed over each other such that the lower surface
of the garment component 10 is adjacent to the upper surface of the garment
component 12. A U-shaped bonding element 22 is placed around the edge
portions of the garment components 10 and 12 such that the inner surface of
the bonding element 22.is adjacent to both the upper surface of the garment
component 10 and the lower surface of the garment component 12. A single
stitch is sewn through the bonding element 22, the edge portion of the
garment component 10, and the edge portion of the garment component 12.
Next, both garment components 10 and 12 are reverse folded once such that a
portion of the outer surface of the 30   WO 03/1132713 PCT/CN112/UU511
bonding element is. adjacent to the lower surface of the garment component
10 in the reverse folded portion as shown in Fig. 20B, Moreover, the upper
surface of the garment component 10 is adjacent to the lower surface of the
garment component 12 in the reverse folded portion. A single stitch 28b
(located opposite to the stitch 22 across the seam) is sewn through the
bonding element 22, both edge portions of the garment components 10 and 12,
and both the reverse folded portions of the garment components 10 and 12.
The reverse folded portion of the garment component 10 is reverse folded
the second time such that the lower surface of the garment component 10 in
the twice folded portion is adjacent to the remaining portion of the outer
surface of the bonding element 22 as shown in Fig. 20C. Still another
single stitch 28a (adjacent to the stitch 28) is sewn through the edge
portion, the once reverse folded portion, and the twice reversed folded
portion of the garment component 10, the edge portion and the once folded
portion of the garment component 12, and the bonding element 22. (87) FIGS.
21 A-21 B show a cross-sectional view of a side seam with double needle
stitches made by an alternative method according to embodiments of the
invention. The side seam of Fig. 21 B is similar to the one shown in Fig.
2D, except that a single stitch 28 in Fig. 21 B is first sewn through the
edge portion of the garment component 12 and the bonding element 22; then a
double stitch 28a is sewn through the edge portion and the reversed folded
portion of the garment component 10, the edge portion and the reversed
folded portion of the garment component 12, 



and the bonding element 22. [88] While the above methods are described and
illustrated as comprising a plurality of steps, some or all of these steps
may be combined into a single step. Sometimes, the seams disclosed herein
may be assembled and stitched in one single step or during one stage. This
is achieved by using an attachment folder. An attachment folder is attached
to a beam of a tailor machine. The way it is attached varies, depending on
the type of the garment components to be sewn together. Any attachment
folder or device can be used so long as it Facilitates the placement of the
bonding element between two garment components. The attachment folder also
should allow the folding of the garment components to their desired styles.
' Finally, the attachment folder should facilitate the stitching the seam
while keeping all the components in place. With the use of an attachment
folder, the seam is formed in one single step, thereby eliminating or
combining some steps described above. Specifically, if an attachment folder
is used in making the seam of 31   WO 03/0327G3 PCT/CN02/OOSIl Fig. 2C, it
would be unnecessary to go through the stages illustrated by Fig. 2A.
Similarly, the stages illustrated in Figs. 3A, 9A, 10A, 10D, 11A, 11D, and
12A-12B would be unnecessary if an attachment folder is used to make the
seams of Figs. 2C, 3B, 9B, 10C, 10E, 11C, 11E, 12D and 12F, respectively.
For example, referring to Fig. T2, the attachment folder can be used to
place the bonding element 22 on the garment components to form a smooth
seam. The attachment folder is also used to guide the interlining 60 within
garment components that utilize interlining 60. In the embodiments which
utilizes an attachment folder, stitching is typically done by a set of
double stitches, instead of two separate sets of single stitches made in
sequential order. Specifically, referring to Fig 2C, the stitches 28a and
28b (referred to as the first and second stitches in the above description)
would be replaced by a single set of double stitches traversing through the
entire seam if an attachment folder is used. This set of double stitches is
made typically after the desired seam structure is prepared. Similarly, the
two separate sets of stitchesillustrated in Figs. 5, 10, and 11 can be
replaced by a single set of double stitches if an attachment folder is
used. Such an attachment folder or device can be used in any embodiment of
the invention if a  seam is to be assembled and stitched in less steps.
[89] Figs. 22A-22B illustrate how an attachment folder is used in one
embodiment of the invention. Specifically, the attachment folder as shown
in Figs. 22A and 22B is used to make the seam of Fig. 2C. The attachment
folder comprises a bonding element feeder, a first garment component guide,
and a second garment component guide. Optionally, it may further comprise a
third garment component guide. The bonding element feeder and the garment
component guides converge to a common area in where a desired seam is
formed.. The seam is then stitched by a sewing machine. Figs. 23A-23E
further illustrate how an attachment folder is installed on a sewing
machine to facilitate the formation of a desired seam. Fig. 23 A is a
perspective view of the attachment folder on a sewing machine. Fig. 23B is
a side view of the attachment folder on the sewing machine with a banding
element being fed into the attachment folder. Fig. 23 C is a side view of
the attachment folder on the sewing machine from a different angle. Fig. 23
D is a closed-up view of the attachment folder. Fig. 23E is still another
side view of the attachment folder on the sewing machine. It should be
understood that the structure of an attachment folder varies, depending on
the structure of the desired seam. One function of the attachment folder is
to automate the process of making seams. Another function is to reduce the
number of steps to 32   WO 03!11327G3 PCT/CN02/IIIISI I make a seam.
Because an operator only needs to feed the garment components and the
bonding element into the attachment folder, more consistent seams are
produced. [94] Although several embodiments of seams have been described
and exemplified, it should be understood that the bonding elements
described herein may be used to construct any seam, such as those described
in U. S. Patent Nos. 3,399,642; S,003,9002; 5,S68,779; S,S90,615;
5,713,292; 5,77S,394; S,782,191; 5,950,554 6,070,542; and 6,079,343, all of
which are hereby incorporated by reference in their entirety. The seams may
also be those described in ASTM D6193-97 - Standard Practice for Stitches
and Seams. Moreover, the seams described in the British Standard for
Stitches and Seams may also be made by incorporating the bonding element
described herein. Such standards are also incorporated by reference herein
in their entirety. [91] As described above, embodiments of the invention
provide various methods for making wrinkle free garments. The methods are
relatively simple to implement and generally does-_ not require significant
modification of an existing apparatus. No harmful substance is involved
during the ironing and pressing processes. Because adhesive materials with
the desired properties are used, a relatively stronger bond between the
bonding element and at least one garment component is obtained: . The
stronger bond helps reduce seam puckering. Increased productivity and more
consistent seams are obtained when an attachment folder is used to make a
seam in one 



single step. Garments incorporating the seams made in accordance to
embodiments of the invention experience reduced or no wrinkle after
repeated wearing and/or laundering. Therefore, more aesthetically pleasing
garments are provided. _ [92] While the invention has been described with
reference to a limited number of embodiments, variations and modifications
therefrom exist. For example, the garment components can be folded and
stitched in a variety of ways or not folded at all. Also, some seams may
not require the use of a bonding element. Although the relationship between
two components are described herein as "adjacent to" or "abut," both terms
mean either direct contact or indirect contact. Some embodiments have
direct contact between two components, while other embodiments utilize
indirect contact between two components. Still other embodiments have a
combination of both. While hot-pressing is a preferred method of applying
heat and/or pressure, it should be understood that some adhesive can be
cured or hardened to form a relatively strong bond by UV) IR radiation and
other form of energy. When a bonding element is 33   WO U3/0327(3
PCT/CN02/UUSl1 adjacent to or abuts a garment component, it should be
understood that the bonding element may bond directly or indirectly to the
garment component after the application of heat and/or pressure. It is
noted that the methods for manufacturing seams are described with reference
to a number of steps. These steps can be practiced in any sequence. One or
more steps may be omitted or combined but still achieve substantially the
same results. Most embodiments are described with respect to a first
garment component and a second garment component. The two garment
components may refer to two different parts of a single garment component.
The appended claims intend to cover a11 such variations and modifications
as falling within the scope of the invention. [93] What is claimed is: 3-t
WO 113/(1327f 3 PCT/CN02/(1(IS11 1. A method for producing a wrinkle free
seam between garment components each having an upper surface and a lower
surface, comprising: placing a bonding element comprising an adhesive
material and having an upper surface and a lower surface between a first
garment component and a second garment component; the adhesive material
having a hot pressing melting point higher than about 160 C.; sewing a set
of stitches traversing through the bonding element and at least one of the
garment components such that at least one seam is formed; and 



providing sufficient heat and pressure to effect the bonding of the
adhesive material to at least one of the garment components to form a seam.
2. The method of claim l, wherein the adhesive material has a peel strength
of equal to or greater than about 0.5 pound per inch. 3. The method of
claim 1, wherein the adhesive material has a peel strength of equal to or
greater than about 1.0 pound per inch. 4. The method of claim 1, wherein
the upper surface of the second garment component is adjacent, to the lower
surface of the bonding element, and the second component is folded such
that the lower surface of the second garment component is adjacent to the
upper surface of the first garment component. 5. The method of claim 1,
further comprising sewing the bonding element between the garment
components by sewing a first stitch along a side of the bonding element and
a second stitch along an opposite side of the bonding element and wherein
the first and second stitches penetrate through all surfaces. 6. The method
of claim 4, further comprising folding the first component such that the
upper surface of the first component is adjacent to the upper surface of
the bonding element. 7. The method of claim 1, wherein the first component
is folded over such that the upper surface of the first component is
adjacent to the upper surface of the bonding element and the second 3a   W
O 113/0327C>3 



PCT/CN02/OOS 11 component is reverse folded such that the lower surface of
the second component is adjacent to the tower surface of the first
component and wherein sewing the bonding element and the garment components
comprises. sewing a first stitch along a side of the bonding element and a
second stitch along an opposite side of the bonding element, and the first
and the second stitches penetrate through all surfaces. 8. The method of
claim 1, wherein there is a third garment component having an upper surface
and a lower surface, the upper surface of the first component is adjacent
to the lower surface of the bonding element, the upper surface of the third
component being adjacent to the lower surface of the first component and
the lower surface of the third component being adjacent to the upper
surface of the second component, the first component is folded such that
the first component upper surface is adjacent to the upper surface of the
bonding element and a seam is stitched through aII surfaces along a side of
the bonding element.. 9. The method of claim 1, wherein there is a third
garment component having an upper surface and a lower surface, the upper
surface of the first component is adjacent to the lower surface of the
bonding element, the upper surface of the third component is adjacent to
the lower surface of the first component and the lower surface of the third
component is adjacent to the upper surface of the second component, the
first component is folded such that the upper surface of the first
component is adjacent to the upper surface of the bonding element, the
second component is reverse folded.such that the lower surface of the
second component is adjacerii'`to the lower surface of the second component
and a seam is stitched through all surfaces along a side of the bonding
element. 10. The method of claim 1, wherein the upper surface of the first
component is adjacent to the lower surface of the bonding element, the
upper surface is folded to also be adjacent to the upper surface of the
first component and then the upper surface is further folded such that the
lower surface of the first component is adjacent to the bonding element
upper surface, and a seam is stitched through all surfaces along a side of
the bonding element. 3(   WO 03/032763 PCT/CN02/00511 11. The method of
claim 1, wherein the upper surface of the first component is adjacent to
the lower surface of the banding element and the lower surface of the first
component is adjacent to the upper surface of the second component, the
first component is folded such that the upper surface of the first
component is adjacent to the upper surface of the bonding element, the
first component is further folded and reverse folded such that the lower
surface of the first component is adjacent to the lower surface of the
second component and a seam is stitched through all surfaces along a side
of the bonding element. 12. The method of claim 1, wherein the first
garment component has two substantially parallel sided edges and a bottom
edge forming a pocket of a shirt, the method further comprising placing the
bonding element along the side edges and bottom edge of the first component
such that the upper surface of the bonding element contacts the lower
surface of the first garment component, the first component is reverse
folded such that the side edges and bottom edge of the first component fold
over the bonding element such that the lower surface of the first component
is folded over and is adjacent to the lower surface of the bonding element,
placing the first garment component adjacent to the second garment
component such that the upper surface of the second component is adjacent
to the folded over upper surface of the first component, and sewing a
stitch through all surfaces along a side of the bonding element, all around
the sides and bottom edges of the first component. 13. The method of claim
l, wherein the upper surface of the first component is adjacent to the
lower surface of the second component, the upper surface of the second
component is adjacent to the lower surface of the bonding element and a
seam is stitched along a side of the bonding element through all surfaces,
wherein the first component is folded such that a portion of the first
component lower surface is adjacent to the lower surface of the bonding
element and the second component is folded such that the upper surface of
second component is adjacent to the upper surface of the bonding element
and a seam is stitched along an opposite side of the bonding element
through all surfaces. 37   



WO 113/0327l3 PCT/CN02/llOS11 14. The method of claim 1, the upper surface
of the first component is adjacent to the lower surface of the second
component, the upper surface of the second component is adjacent to the
lower surface of the bonding element, wherein the first component is folded
such that a portion of the first component lower surface is adjacent to the
lower surface of the bonding element and a seam is stitched along a side of
the bonding element with a second seam being stitched along an opposite
side of the bonding element, both seams penetrating all surfaces and the
second component is folded such that the upper surface of second component
is adjacent to the upper surface of the bonding element and a seam is
stitched between the first and second seam through all surfaces. 15. The
method of claim l, further comprising an interlining being adjacent to the
lower surface of the bonding element and in contact with the upper surface
of the first component, the upper surface of the second component being
adjacent to. the lower surface of the first component, wherein the
interlining is recessed from an edge of the bonding element, wherein the
bonding element and first component is folded such that the upper surface
of the bonding element is folded upon itself, leaving only the lower
surface of the bonding element for bonding adjacent to the interlining and
reverse folding the second component such that the lower surface of the
second garment is adjacent to itself. l6.The method of claim 1, wherein
providing sufficient heat and pressure comprises the steps of pressing the
seam at a pressure of from about 2.5 to about 8.0 kilograms per square
centimeter and a temperature of from about 150 to about 190 C for about 5
to about 30 seconds. 17. The method of claim 1, wherein the bonding element
comprises an interlining having the adhesive material on at least one
surface of the interlining. l8.The method of claim 1, wherein the bonding
element consists of a solid thermal adhesive film. 38   WO 03/U32713
PCT/CN02/OOS11 19. The method of claim 1, wherein the bonding element is
folded such that the upper surface abuts itself and the lower surface is
the only surface available for bonding. 20. The method of claim 1, wherein
an attachment folder is used to place the tape between the garment
components and to fold the garment components. 21. A garment seam,
comprising: a first garment component; 



a second garment component positioned adjacent to the first garment
component to define a seam; a bonding element between the first garment
component and the second garment component, the bonding element comprising
an adhesive material and being bonded to at least one garment component,
the adhesive material having a hot pressing melting point of at least about
1 b0 C.; and a set stitch traversing through the bonding eiement and at
least one of the garment components. 22. The seam of claim 21, wherein
garment seam is a hem button stay seam or a hem bottom seam. 23. The seam
of claim 21, wherein garment seam is a pocket seam. 24. The seam of claim
21, wherein garment seam is a sleeve seam or a close side seam. 25. The
seam of claim 21, wherein garment seam is a placket slit seam. 26. The seam
of claim 21, wherein garment seam is a yoke seam or a join shoulder seam.
27. A garment seam, comprising: a first garment component having a first
surface and a second surface, the first garment component being reverse
folded once to divide the first garment component into an unfolded 3J   WO
03/0327G3 PCT/CN02/OOS11 



portion and a folded portion, the first surface in the unfolded portion
facing the first surface in the folded portion; a bonding element in a
substantially U shape having an inner surface and an outer surface, the
inner surface of the bonding element being adjacent to the first and second
surface of the first garment component in the folded portion, the bonding
element comprising an adhesive material on at Least one of the surfaces; a
set of stitches traversing through.the bonding element and at least a
portion of the first garment component, wherein at least one surface of the
bonding element is bonded to at least one surface of the first garment
component by the adhesive material. 28. The seam of claim 27, wherein the
bonding element has the adhesive material coated on the inner surface which
is directly bonded to the first and second surfaces of the first garment -
component in the folded portion. 29. The seam of claim 27, wherein the
bonding element has the adhesive material coated on the outer surface, and
a portion of the outer surface is directly bonded to the first surface of
the first garment component in the unfolded portion. 30. The seam of claim
27, wherein the bonding element is an adhesive tape in a U-shape, the inner
surface of the adhesive tape is directly bonded to both the first and
second surfaces of the first garment component, and a portion of the outer
surface of the adhesive tape is directly bonded to the first surface of the
first garment component in the unfolded portion. 31. The seam of claim 30,
wherein the first component is reverse folded a second time to divide the
first component into the folded portion, a second folded portion, and a
second unfolded portion, the outer surface of the adhesive tape is directly
bonded to first surface of the first garment component in the folded
portion and is also directly bonded to the first surface of the first
garment component in the second unfolded portion. -to   w0 f13/032713
PCT/CN02/0(IS11 32. The seam of claim 30, further comprising a second
garment component having a first surface and a second surface, the second
garment component is reversed folded into a folded portion and unfolded
portion, the first surface of the second garment component is directly
bonded to the outer surface of the adhesive tape, and second surface of the
folded portion of the second garment directly abuts the first surface of
the first garment in the unfolded portion. 33. The seam of claim 30,
further comprising a second garment component having a first surface and a
second surface and a third garment component, the first surface of the
second garment component directly abuts a portion of the outer surface of
the adhesive tape, and one surface of the third garment component directly
abuts the second surface of the second garment component. 34. The seam of
claim 33, wherein the third garment component is reverse folded once to
divide the third component into a folded portion and an unfolded portion,
and the unfolded portion 



of the third garment component points to the same direction as the unfolded
portion of the first garment. 35. The seam of claim 34, wherein the folded
portion of the third garment component directly bonds to a second U-shaped
adhesive tape having an inner surface and an outer surface, both the first
surface and the second surface of the third garment component in the folded
portion directly bond to the inner surface of the second U-shaped adhesive
tape. 36. The seam of claim 34, fiarther comprising a substantially planar
adhesive tape placed between the second garment component and the folded
portion of the third garment component. 37. The seam of claim 30, further
comprising a second garment component having one surface directly bonded to
another portion of the outer surface of the adhesive tape. 38. The seam of
claim 30, wherein the unfolded portion of the first garment component is
folded a second and third time into a substantially U shape comprising the
folded portion, a Frst ~1   VVO 03/0327f3 PCT/CN112/flOS 11 unfolded
portion, a second unfolded portion, and a second folded portion, wherein
the folded portion connects directly to the first unfolded portion which is
connected to the second unfolded portion which is in turn directly
connected to the second folded portion, and wherein the second surface of
the first garment component in the second folded portion faces a portion of
the outer surface of the bonding element. 39. The seam of claim 38,
fi~rther comprising a second garment component have a first surface and a
second surface, the second garment is placed between the folded portion and
the second folded portion, the first surface of the second garment
component is adjacent to the second surface of the first garment component
in the second folded portion and the second surface of the second garment
component is adjacent to a portion of the outer surface of the bonding
element. 40. The seam of claim 39, fiarther comprising a substantially
planar bonding element placed to abut the first surface of the second
garment component and the second surface of the first 



garment in the second folded portion. 41. The seam of claim 39, further
comprising a second substantially U-shaped adhesive tape having a inner
surface and an outer surface, and the second bonding element is placed in
the second folded portion such that the inner surface of the adhesive tape
directly bonds both the first surface and the second surface of the first
garment and a portion of the outer surface of the adhesive tape directly
bonds the first surface of the first component. 42. A method of making a
garment seam, comprising: providing ~ first garment component having a
first surface and a second surface; reverse folding the first garment
component a first time to divide the first garment component into an
unfolded portion and a folded portion; the first surface in the unfolded
portion facing the first surface in the folded portion; positioning a
bonding element adjacent to the first garment; the bonding element having a
first surface and a second surface; the bonding element comprising an
adhesive material on at least one of the surfaces .l2   WO 03/032763
PCT/CN(12/OOa 11 causing the first surface of the bonding element to
directly abut both the first and second surface of the first garment
component in the folded portion; stitching through the bonding element and
at least a portion of the first garment component to form a seam, and
applying heat and pressure to the seam to bond the adhesive material to at
least one 



surface of the first garment component. 43. The method of claim 42, wherein
the bonding element is positioned adjacent to the folded portion of the
first garment component prior to the reverse folding. 44. The method of
claim 42, wherein the bonding element is folded from a substantially planar
tape into a substantially U-shaped object. 45. The method of claim 42,
wherein the providing step, the positioning step, the reverse folding step,
the causing step, and the stitching step are completed in one single stage.
46. The method of claim 42, wherein the first component is reverse folded a
second time to divide the first component into the folded portion, a second
folded portion, and a second unfolded portion, the second surface of the
bonding element is directly bonded to first surface of the first garment
component in the folded portion and is also directly bonded to the first
surface of the first garment component in the second unfolded portion. 47.
The method of claim 42, fi~rther comprising providing a second garment
component having a first surface and a second surface, the second garment
component is reversed folded into a folded portion and an unfolded portion,
the first surface of the second garment component is directly bonded to the
second surface of the bonding element, and second surface of the folded
portion of the second garment directly abuts the first surface of the first
garment in the unfolded portion. 48. The method of claim 42, further
comprising providing a second garment component having a first surface and
a second surface and a third garment component, the first surface of the
-43   VV O 113/11327C3 PCT/CN02/OOal 1 second garment component directly
abuts a portion of the second surface of the bonding element, and one
surface of the third garment component directly abuts the second surface of
the second garment component. 49. The method of claim 48, wherein the third
garment component is reverse folded once to divide the third component into
a folded portion and an unfolded portion, and the unfolded portion of the
third garment component points to the same direction as the unfolded
portion of the first garment. 



50. The method of claim 48, wherein the folded portion of the third garment
component directly bonds to a second U-shaped bonding element having a
first surface and a second surface, both the first surface and the second
surface of the third garment component in the folded portion directly bond
to the first surface of the second U-shaped bonding element. 51. The method
of claim 48, further comprising providing a substantially planar bonding
element between the second garment component and the folded portion of the
third garment component. 52. The method of claim 42, further comprising
providing a second garment component having one surface directly bonded to
another portion of the second surface of the bonding element. 53. The
method of claim 42, Further comprising folding the unfolded portion of the
first garment component, a second and third time into a substantially U
shape comprising the folded portion, a first unfolded portion, a second
unfolded portion, and a second folded portion, wherein the folded portion
connects directly to the first unfolded portion which is connected to the
second unfolded portion which is then directly connected to the second
folded portion, and wherein the second surface of the first garment
component in the second folded portion faces a portion of the second
surface of the bonding element.   WO 03/0327(i3 PCT/CN112/UU511 54. The
method of claim 53, further comprising providing a second garment component
have a first surface and a second surface, the second garment is placed
between the folded portion and the second folded portion, the first surface
of the second garment component is adjacent to the second surface of the
first garment component in the second folded portion and the second surface
of the second garment component is adjacent to a portion of the second
surface of the bonding element. 55. The method of claim 54, further
comprising providing a substantially planar bonding element placed to abut
the first surface of the second garment component and the second surface of
the first garment in the second folded portion. 56. The method of claim 54,
further comprising providing a second substantially U-shaped bonding
element having a first surface and a second surface, and the second bonding
element is placed in the second folded portion such that the first surface
of the bonding element directly bonds both the first surface and the second
surface of the first garment and a portion of the second surface of the
bonding element directly bonds the first surface of the first component. ~S
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