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Description
BACKGROUND OF THE INVENTION

[0001] Embodiments of the present invention relate to
isolation garments and, more particularly, to multi-piece
closed-back/tube-style isolation garments.

[0002] Isolation garments are useful in protecting the
individuals wearing them from hostile environments. For
example, hospital staff, patients, and visitors may wear
isolation garments to avoid exposure to blood, other body
fluids, and infectious materials or to protect patients,
especially those with weakened immune systems, from
infection. Also, individuals working in industrial facilities
may wear isolation garments to prevent contact with
hazardous chemicals. However, isolation garments
may be worn in other conditions as well, especially in
light of requirements imposed by some jurisdictions to
prevent exposure to coronavirus disease 2019 (COV-
ID-19). As an example, hair dressers or barbers may be
required to wear isolation garments during their appoint-
ments.

[0003] Manufacturers produce isolation garments
using a variety of different methods. In one method, an
automated system combines material webs to construct
a portion of an isolation gown. However, the product
produced by the automated system does not include
sleeves and is not folded. Thus, the isolation garment
is finished by hand, with sleeves being sown onto the
initial product and then folded for packaging. This method
results in a slow production speed and involves a high
level of manual labor input.

[0004] Another method involves producing isolation
garments using a sequential or noncontinuous operation.
That is, cutting the material webs, combining the webs,
and folding of the webs are all performed at different
stations. Therefore, the isolation garments must be con-
stantly transferred between the stations in their various
stages of production. Further, the combining of the webs
and the folding and packaging of the resulting isolation
garment is performed by hand. As such, this method is
also slow and requires much manual labor.

[0005] Stillanother method thatinvolves a high degree
of manual input is one in which an individual cuts the
shape of an isolation garment out of one material web or
out a stack of material webs. The rest of the material web
is discarded as scrap. Thereafter, the material webs are
bonded, folded, and packaged manually. The end result
is a plurality of isolation garments produced by a slow,
manual method that produces a large amount of wasted
raw material.

FR2171386 (A1) discloses an article for clothing parti-
cularly a blouse, dress or shirt for limited use, which is
made from foldable sheet material, e.g. paper, and con-
sists of (a) an upper part comprising the shoulders,
sleeves and neck opening and formed by folding the
sheet material, aligning the edges with each other and
fixing these edges to close the sleeve, and (b) alower part
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forming the body part, open at the bottom and formed by
folding a sheet of material and aligning the edges.
[0006] It would therefore be desirable to provide an
apparatus and method of manufacturing isolation gar-
ments that can produce isolation garments quickly and
do notdepend on a high level of manualinputorresultina
large amount of raw material scrap.

BRIEF STATEMENT OF THE INVENTION

[0007] Embodiments of the invention are expressed
and characterized in the independent claims, while the
dependent claims explain other characteristics and var-
iants of the invention.

[0008] Inaccordance with some embodiments, an ap-
paratus for manufacturing multi-piece closed-back iso-
lation garments includes a die unit configured to cut neck
openings in a continuous shoulder web having a first
edge and a second edge opposite the first edge, a first
adhesive applicator configured to apply a plurality of first
adhesive strips on the continuous shoulder web adjacent
to the first edge of the continuous shoulder web, and a
transfer unit configured to transfer torso web pieces
having a substantially tubular shape onto each first ad-
hesive strip such that a first edge of the torso web piece is
overlapping the first edge of the continuous shoulder
web. The apparatus further includes a second adhesive
applicator configured to apply a plurality of second ad-
hesive strips on each torso web piece adjacent to the first
edge of each torso web piece, a first folding unit config-
ured to fold the continuous shoulder web such that the
second edge of the continuous shoulder web overlaps
each second adhesive strip to form first shoulder web
panels and second shoulder web panels overlapping
each other in the continuous shoulder web, and a bond-
ing unit configured to create underarm seams between
first shoulder web panels and second shoulder web
panels overlapping each otherin the continuous shoulder
web to form shoulder web pieces.

[0009] In accordance with some embodiments, a
method of manufacturing multi-piece closed-back isola-
tion garments includes cutting neck openings in a con-
tinuous shoulder web having a first edge and a second
edge opposite the first edge with afirst die unit, applying a
plurality of first adhesive strips on the continuous
shoulder web adjacent to the first edge of the continuous
shoulder web with an adhesive applicator, and transfer-
ring, with a transfer unit, a torso web piece having a
substantially tubular shape onto each first adhesive strip
such that afirst edge of the torso web piece is overlapping
the first edge of the continuous shoulder web. The meth-
od also includes applying a plurality of second adhesive
strips on each torso web piece adjacent to the first edge of
each torso web piece, folding the continuous shoulder
web with a folding unit such that the second edge of the
continuous shoulder web overlaps each second adhe-
sive strip to form first shoulder web panels and second
shoulder web panels overlapping each other in the con-
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tinuous shoulder web, and creating underarm seams
between the first and second shoulder web panels using
a first bonding unit to form shoulder web pieces.

[0010] Inaccordance with some embodiments, a multi-
piece closed-back isolation garment includes a shoulder
web piece having overlapping first and second shoulder
web panels substantially aligned with each other, each of
the firstand second shoulder web panels having a bottom
edge and a pair of underarm edges extending from the
bottom edge; a pair of underarm seams joining the first
and second shoulder web panels at adjacent underarm
edges of the firstand second shoulder web panels to form
firstand second sleeves in the shoulder web piece; and a
neck opening formed in the firstand second shoulder web
panels opposite the bottom edges of the first and second
shoulder web panels. The garment additionally includes
a torso web piece having left and right side panel edges
overlapping each other to form a substantially tubular
shape and a top edge overlapping the bottom edges of
the first and second shoulder web panels of the shoulder
web piece. Furthermore, the garment includes a first
adhesive strip attaching the torso web piece to the first
shoulder web panel of the shoulder web piece and a
second adhesive strip coupling the torso web piece to
the second shoulder web panel of the shoulder web
piece.

[0011] In some embodiments, the first and second
shoulder web panels are integral with each other and
share a folded top edge in which the neck opening is
located.

[0012] In some embodiments, the first shoulder web
panel is separate from second shoulder web panel such
that the first and second shoulder web panels comprise
separate top edges and the first and second shoulder
web panels are attached via at least one seam formed
adjacent the top edges of the first and second shoulder
web panels.

[0013] In some embodiments, the torso web piece
includes folded left and right side edges positioned be-
tween the folded left and right side edge pieces.

[0014] In some embodiments, the torso web piece
includes at least one perforation line defining at least
one tie strap that is at least partially separable from the
torso web piece.

[0015] Various other features and advantages of the
present invention will be made apparent from the follow-
ing detailed description and the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The drawings illustrate embodiments presently
contemplated for carrying out the invention.
[0017] In the drawings:

FIGS. 1-3 are rear, right side, and rear perspective
views of a multi-piece closed-back/tube-style isola-
tion garment, according to an embodiment of the
invention.
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FIGS. 4 and 5 are rear views of multi-piece closed-
back isolation garments with alternative tie strap
configurations from that of the multi-piece closed-
back isolation garment of FIGS. 1-3, according to an
embodiment of the invention.

FIG. 6 is a rear perspective view of a multi-piece
closed-back/tube-style isolation garment, according
to another embodiment of the invention.

FIGS. 7 and 8 are rear views of multi-piece closed-
back/tube-style isolation garments, according to al-
ternative embodiments of the invention.

FIG. 9is a top view of a portion of the production flow
for forming the multi-piece closed-back/tube-style
isolation garments of FIGS. 7 and 8 illustrating ap-
plication of stretch patches, according to an embodi-
ment of the invention.

FIG. 10 is a rear view of a multi-piece closed-back/-
tube-style isolation garment, according to an alter-
native embodiment of the invention.

FIG. 11is atop view of a portion of the production flow
for forming the multi-piece closed-back/tube-style
isolation garment of FIG. 10 illustrating application
of stretch patches, according to an embodiment of
the invention.

FIGS. 12 and 13 are schematic views of a portion of a
manufacturing line and associated production flow
for forming the multi-piece closed-back isolation gar-
ments of FIGS. 1-6, according an embodiment of the
invention.

FIGS. 14-16 are rear, right side, and rear perspective
views of a multi-piece closed-back/tube-style isola-
tion garment, according to embodiment of the inven-
tion.

FIGS. 17 and 18 are schematic views of a portion ofa
manufacturing line and associated production flow
for forming the multi-piece closed-back isolation gar-
ments of FIGS. 14-16, according an embodiment of
the invention.

FIG. 19 is a schematic view of a stretch patch unit
usable in the manufacturing line of FIG. 17, accord-
ing to an embodiment of the invention.

FIGS. 20 and 21 are schematic views of a simplified
version of the stretch patch unit of FIG. 19 and
associated production flow for forming shoulder
web pieces including stretch patches for multi-piece
closed-back isolation garments, according to embo-
diments of the invention.
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FIGS. 22 and 23 are rear views of multi-piece closed-
back isolation garments, according to alternative
embodiments of the invention.

FIGS. 24 and 25 are schematic views of a portion ofa
manufacturing line and associated production flow
for forming the multi-piece closed-back isolation gar-
ments of FIGS. 22 and 23, according to embodi-
ments of the invention.

DETAILED DESCRIPTION

[0018] Embodiments of the present invention provide
for an apparatus and method of manufacturing multi-
piece closed-back/tube-style isolation garments. In ex-
ecuting the method of manufacturing, the apparatus
utilizes a series of cutting, folding, bonding, and transfer
units. These units operate together to create torso web
pieces from at least one continuous torso web, combine
the discrete torso pieces with a continuous shoulder web,
cut the combined torso and shoulder web structure to
form the multi-piece closed-back isolation garments, and
fold or roll up the multi-piece closed-back isolation gar-
ments for packaging. The multi-piece closed-back isola-
tion garments may be used in a variety of environments
such as, for example, as isolation gowns in medical
environments, as an alternative to coveralls in industrial
environments, and any other environments in which iso-
lation from potentially hazardous or unclean materials or
other individuals is desired. Thus, while referred to here-
after as "isolation gowns", it is contemplated that the
garments described herein may be manufactured for
use outside of the healthcare industry.

[0019] Referring to FIGS. 1-3, rear, right side, and rear
perspective views of a multi-piece closed-back isolation
gown 10 is shown, according to an embodiment of the
invention. Isolation gown 10 includes a torso web piece
12 and a shoulder web piece 14. Torso and shoulder web
pieces 12, 14 may include nonwoven materials, woven
materials, films, foams, and/or composites or laminates
of any of these material types. In FIGS. 1-3, torso web
piece 12 is shown as a single torso web panel that has
been folded. Folded torso web piece 12 includes a top
edge 16, a bottom edge 18, folded left side and right side
edges 20, 22, and overlapping left and right side panel
edges 24, 26, where panel edges 24, 26 are named for
their locations prior to folding torso web piece 12. Edges
16, 18, 20, 22 define front and rear surfaces 23, 25 of
torso web piece 12. Right side panel edge 26 is folded
over left side panel edge 24 by an overlapping distance
90. However, in various embodiments, left side panel
edge 24 may be folded over right side panel edge 26
by overlapping distance 90. In either case, torso web
piece 12 has a substantially tubular shape. Further, in
other embodiments, torso web piece 12 may also be
formed of two separate torso web panels (not shown).
Inthat case, the two torso web panels would be bonded at
their side edges to create side seams (not shown). The
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side seams may be created using a variety of different
bonding techniques that attach together two or more
material layers such as sonic, thermal, ultrasonic, pres-
sure, or adhesive bonding techniques and various other
forms of bonding known in the industry.

[0020] Torso web piece 12 further includes two tie
straps 86, 88. Tie strap 86 is positioned adjacent right
side panel edge 26, and tie strap 88 is positioned adja-
cent tie strap 86. As such, in order to provide enough
space for tie straps 86, 88 in torso web piece 12, right side
panel edge 26 is folded over left side panel edge 24 by an
overlapping distance 90. When in use, tie strap 86 will be
separated from tie strap 88 along a perforation line 92,
and tie strap 88 will be separated from torso web piece 12
along a perforation line 94. However, both of tie straps 86,
88 will remain integrated with torso web piece 12 near top
edge 16. Tie straps 86, 88 may be tied around a wearer of
isolation gown 10 in order to keep isolation gown 10 close
to the wearer and further prevent contact with possibly
unsafe substances.

[0021] Shoulder web piece 14 of isolation gown 10
includes overlapping front and rear shoulder web panels
38, 40. In isolation gown 10 of FIGS. 1-3, front and rear
shoulder web panels 38, 40 share a folded top edge 42.
However, front and rear shoulder web panels 38, 40 may
also be formed from two discrete shoulder web panels
with separate top edges (not shown) in an alternate
embodiment. In that case, shoulder web piece 14 would
include a seam (not shown) between shoulder web pa-
nels 38, 40 adjacent the two top edges. The seam be-
tween the two top edges may be created by a bonding
technique such as, for example, sonic, thermal, ultraso-
nic, pressure, oradhesive bonding. Regardless, top edge
42 includes a substantially centralized neck opening 44.
[0022] Shoulder web piece 14 may also include one or
multiple optional perforation line(s) 46 that extend down
from neck opening 44 on rear shoulder web panel 40
such that a wearer of isolation gown 10 is able to tear
apart a portion of rear shoulder web panel 40 to make
neck opening 44 larger or to completely tear rear
shoulder web panel 40 apart. Tearing apart rear shoulder
web panel 40 may aid wearer in removing isolation gown
10 without being contaminated by a substance that
landed on isolation gown 10 during a medical procedure
or industrial activity, as non-limiting examples. A larger
neck opening 44 may make a wearer more comfortable
while wearing isolation gown 10. In addition, shoulder
web piece 14 may also include optional thumb slits or
holes 48, referred to hereafter as thumb openings 48,
along top edge 42 in order to allow wearers of isolation
gown 10 to insert their thumbs therethrough and have
greater control over the movement of isolation gown 10.
[0023] Front shoulder web panel 38 includes a front
bottom edge 50 and two front underarm edges 52 ex-
tending from front bottom edge 50 toward top edge 42,
and rear shoulder web panel 40 includes a rear bottom
edge 54 and two rear underarm edges 56 extending from
rear bottom edge 54 toward top edge 42 in approximately
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the same pattern as front underarm edges 52. Front and
rear bottom edges 50, 54 and front and rear underarm
edges 52, 56 are substantially aligned with each other.
Shoulder web piece 14 includes underarm seams 58
joining front and rear shoulder web panels 38, 40 at
adjacent front and rear underarm edges 52, 56 in order
to create left and right sleeves 60, 62 having respective
left and right wrist openings 64, 66 defined between
underarm seams 58 and top edge 42. Underarm seams
58 may be created by a bonding technique such as sonic,
thermal, ultrasonic, pressure, or adhesive bonding, as
non-limiting examples.

[0024] Frontand rear shoulder web panels 38, 40 also
include adhesive strips 68, 70 positioned on interior
surfaces 72, 74 thereof. Adhesive strips 68, 70 are posi-
tioned adjacent front and rear bottom edges 50, 54 and
facilitate the attachment of torso web piece 12 to shoulder
web piece 14. Torso web piece 12 is positioned within
shoulder web piece 14 such that top edge 16 of torso web
piece 12 extends beyond front and rear bottom edges 50,
54 and adhesive strips 68, 70. Adhesive strip 68 is posi-
tioned between and bonds together interior surface 72 of
front shoulder web panel 38 and front surface 23 of torso
web piece 12. Similarly, adhesive strip 70 is positioned
between and bonds together interior surface 74 of rear
shoulder web panel 40 and rear surface 25 of torso web
piece 12.

[0025] Referring now to FIGS. 4 and 5, rear views of
multi-piece closed-back/tube-style isolation gowns 80,
82 are illustrated with alternative tie strap configurations
to that of isolation gown 10 of FIGS. 1-3, according other
embodiments of the invention. Isolation gowns 80, 82 of
FIGS. 4 and 5, respectively, include the same structure as
thatof isolation gown 10 of FIGS. 1-3 with the exception of
the configuration of their tie straps. Since isolation gowns
80, 82 are arranged similarly to isolation gown 10 of
FIGS. 1-3, like elements in isolation gowns 80, 82 are
numbered identically to corresponding elements in iso-
lation gown 10.

[0026] Referring first to FIG. 4, isolation gown 80 in-
cludes shoulder web piece 14 similar to that of FIG. 1 and
a folded torso piece 84 including top edge 16, bottom
edge 18, folded left side and right side edges 20, 22, and
overlapping left and right side panel edges 24, 26, where
panel edges 24, 26 are named for their locations prior to
folding torso web piece 12. Edges 16, 18, 20, 22 define
frontand rear surfaces 23, 25 of torso web piece 12. Right
side panel edge 26 is folded over left side panel edge 24
by an overlapping distance 27. However, in various em-
bodiments, left side panel edge 24 may be folded over
right side panel edge 26 by overlapping distance 27. In
either case, torso web piece 84 has a substantially tub-
ular shape.

[0027] Torso web piece 84 of gown 80 further includes
two tie straps 28, 30. Tie strap 28 is positioned along right
side panel edge 26. When in use, tie strap 28 will be
separated from torso web piece 84 along perforation line
32, but remain integrated with torso web piece 84 adja-

10

15

20

25

30

35

40

45

50

55

cent top edge 16. Tie strap 30 is positioned on rear
surface 25 of torso web piece 84 along folded right side
edge 22 and is coupled to rear surface 25 via a top,
permanent adhesive strip 34 and a bottom, fugitive ad-
hesive strip 36 adjacent to folded right side edge 22. In
various embodiments, tie strap 30 may be a strip of web
material cut from torso web piece 84 before folding. In
that case, tie strap 30 would have alength identical to that
of folded right side edge 22. In other embodiments in
which tie strap 30 is not cut from torso web piece 84, tie
strap 30 may have a different length than that of folded
right side edge 22. When in use, tie strap 30 will be
separated from torso web piece 84 at fugitive adhesive
strip 36 and remain connected to torso web at permanent
adhesive strip 34. Tie straps 28, 30 may be tied around a
wearer of isolation gown 10 in order to keep isolation
gown 10 close to the wearer and further prevent contact
with possibly unsafe substances.

[0028] The overlapping distance 27 of gown 80 (FIG. 4)
may be less than overlapping distance 90 of gown 10
(FIG. 1). In other words, torso web piece 84 of gown 80 of
FIG. 4 may be formed from a narrower torso web panel
than torso web piece 12 of gown 10 of FIG. 1. Further, in
other embodiments, torso web piece 84 may also be
formed of two separate torso web panels (not shown).
Inthat case, the two torso web panels would be bonded at
their side edges to create side seams (not shown). The
side seams may be created using a variety of different
bonding techniques that attach together two or more
material layers such as sonic, thermal, ultrasonic, pres-
sure, or adhesive bonding techniques and various other
forms of bonding known in the industry.

[0029] Front and rear shoulder web panels 38, 40 of
gown 80 also include adhesive strips 68, 70 positioned on
interior surfaces 72, 74 thereof. Adhesive strips 68, 70
are positioned adjacent front and rear bottom edges 50,
54 and facilitate the attachment of torso web piece 84 to
shoulder web piece 14. Torso web piece 84 is positioned
within shoulder web piece 14 such that top edge 16 of
torso web piece 84 extends beyond front and rear bottom
edges 50, 54 and adhesive strips 68, 70. Adhesive strip
68 is positioned between and bonds together interior
surface 72 of front shoulder web panel 38 and front
surface 23 of torso web piece 84. Similarly, adhesive
strip 70 is positioned between and bonds together interior
surface 74 of rear shoulder web panel 40 and rear surface
25 oftorso web piece 84. Adhesive strip 70 also bonds tie
strap 30 between interior surface 74 of rear shoulder web
panel 40 and rear surface 25 of torso web piece along
with adhesive strip 34.

[0030] Referring now to FIG. 5, isolation gown 82 in-
cludes shoulder web piece 14 shown in FIG. 1 and a
folded torso web piece 96 including top edge 16, bottom
edge 18, folded left and right side edges 20, 22, and
overlapping left and right side panel edges 24, 26. Torso
web piece 96 also includes two tie straps 98, 100. Tie
strap 98 is positioned adjacent right side panel edge 26,
and tie strap 100 is positioned adjacent left side panel



9 EP 4 346 475 B1 10

edge 24 inside of torso web piece 96. In torso web piece
96, right side panel edge 26 is folded over left side panel
edge 24 by overlapping distance 90 in a similar mannerto
that of FIG. 4. Thus, torso web piece 96 may be formed
from a torso web panel with a substantially similar length
to that of torso web piece 84 of FIG. 4. When in use, tie
strap 98 will be separated from torso web piece 96 along a
perforation line 102, but will remain integrated with torso
web piece 96 adjacent top edge 16. Similarly, when in
use, tie strap 100 will be separated from torso web piece
96 along a perforation line 104, but will remain integrated
with torso web piece 96 adjacent top edge 16. Thereafter,
left side panel edge 24 of torso web piece 96 will be where
perforation line 104 was before the separation of tie strap
100. After separation, tie straps 98, 100 may be tied
around a wearer of isolation gown 82 in order to keep
isolation gown 82 close to the wearer and further prevent
contact with possibly unsafe substances.

[0031] Referring now to FIG. 6, arear perspective view
of a multi-piece closed-back/tube-style isolation gowns
83isillustrated according to an embodiment that does not
include integrated tie straps. In such an embodiment,
right side panel edge 26 overlaps left side panel edge 24,
but neither edge 24, 26 includes perforation lines for tie
straps. In such an embodiment gown 83 may be pack-
aged without tie straps or one or more separate, discrete
tie strap strips may be included with gown 83 in the final
packaging. Isolation gown 83 of FIG. 6 includes the same
structure as that of isolation gown 10 of FIGS. 1-3 with the
exception of the configuration of their tie straps. Since
isolation gown 83 is otherwise arranged similarly to iso-
lation gown 10 of FIGS. 1-5, like elements in isolation
gowns 80, 82 are numbered identically to corresponding
elementsinisolation gown 10 and a description thereofis
not repeated herein.

[0032] Referringnow to FIGS.7 and 8, isolation gowns
85, 87 are illustrated, according to alternative embodi-
ments of the invention. Isolation gowns 85, 87 differ from
isolation gown 10 by incorporating alternative shoulder
web pieces 89, 91 in place of shoulder web piece 14
shown in FIG. 1. Isolation gowns 85, 87 are illustrated as
including torso web piece 12 having the tie strap config-
uration of FIG. 1, but it is contemplated that other embo-
diments may include any of the alternative tie strap con-
figurations illustrated in FIGS. 3-6. Since shoulder web
pieces 89, 91 are arranged similarly to shoulder web
piece 14 of FIG. 1, like elements in shoulder web pieces
89, 91 are numbered identically to corresponding ele-
ments in shoulder web piece 14. The only differences
between shoulder web piece 14 of FIG. 1 and shoulder
web pieces 89, 91 are the arrangement of wrist openings
93, 95 in sleeves 60, 62, the addition of a neck stretch
patch 97 over neck opening 44 in front and rear shoulder
web panels 38, 40, and the addition of wrist stretch
patches 99 over wrist openings 93, 95 in lieu of optional
thumb openings 48. While depicted as being circular in
shape, wrist openings 93, 95 may be square, rectangular,
triangular or other shapes as dictated by design specifi-
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cations.

[0033] In shoulder web piece 89 of FIG. 7, wrist open-
ings 93, 95 are located along the top edge 42 of shoulder
web piece 14. Neck stretch patch 97 is folded over top
edge 42 across neck opening 44, and wrist stretch
patches 99 are folded over top edge 42 across wrist
openings 93, 95. In shoulder web piece 91 of FIG. 8,
wrist openings 93, 95 are located in front shoulder web
panel 38 between top edge 42 and underarm seams 52,
56. Neck stretch patch 97 is folded over top edge 42
across neck opening 44, and wrist stretch patches 99 are
positioned over wrist openings 93, 95 on front shoulder
web panel 38. Thus, the difference between shoulder
web piece 89 of FIG. 7 and shoulder web piece 91 of FIG.
8 is the location of wrist openings 93, 95 and wrist stretch
patches 99. However, in each of shoulder web pieces 89,
91, neck and wrist stretch patches 97, 99 function in the
same way, as described below with respect to FIG. 9.
[0034] Referring to FIG. 9, a top view of neck stretch
patch 97 and wrist stretch patches 99 are illustrated in
relation to shoulder web piece 14 and neck opening 44
and wrist openings 93, 95, respectively, of shoulder web
pieces 89, 91 of FIGS. 7 and 8 during the manufacturing
process, according to an embodiment of the invention.
Neck stretch patch 97 includes a neck opening 101
therein smaller than neck opening 44 in shoulder web
piece 14 shown in phantom. Similarly, each wrist stretch
patch 99 includes a wrist opening 103 therein smaller
than wrist openings 93, 95, which are shown in phantom.
Neck and wrist stretch patches 97, 99 are made of a
stretchable material such as, for example, an elastic film,
elastic adhesive, elastic composite, or elastic laminate.
Since neck and wrist stretch patches 97, 99 are stretch-
able, a wearer’s head and hands may still fit through the
smaller neck and wrist holes 101, 103, respectfully.
Thereafter, neck and wrist stretch patches 97, 99 contract
onto the wearer’s neck and wrists to create seals that may
additionally protect against potentially hazardous, infec-
tious, or unclean materials entering isolation gowns 85,
87. As such, the inclusion of neck and wrist stretch
patches 97, 99 are beneficial to wearers of isolation
gowns 85, 87.

[0035] Referring now to FIG. 10, anisolation gown 105
is illustrated, according to another embodiment of the
invention. Isolation gown 105 includes an alternative
shoulder web piece 107 in place of shoulder web piece
14 shown in FIG. 1. Isolation gown 105 is illustrated as
including torso web piece 12 having the tie strap config-
uration of FIG. 1, but it is contemplated that other embo-
diments may include any of the alternative tie strap con-
figurations illustrated in FIGS. 3-6. Since shoulder web
piece 107 is arranged similarly to shoulder web pieces
14, 89, 91 of FIGS. 1-8, like elements in shoulder web
piece 107 are numbered identically to corresponding
elements in shoulder web pieces 14, 89, 91. Like
shoulder web pieces 89, 91 of FIGS. 7 and 8, shoulder
web piece 107 differs from shoulder web piece 14 of
FIGS. 1-6 in the application of neck stretch patch 97 over
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neck opening 44.

[0036] However, shoulder web piece 107 differs from
shoulder web pieces 89, 91 (FIGS. 7 and 8) in that
shoulder web piece 107 includes a different configuration
of wrist stretch patches 109 applied over corresponding
wristopenings 93 in sleeves 60, 62. Wrist stretch patches
109 are folded over top edge 42 across wrist openings 93,
with wrist openings 93 provided facing the right and left
edges of sleeves 60, 62. During the manufacturing pro-
cess, wrist stretch patches 109 and wrist openings 93 are
positioned to span two adjacent isolation gowns 105, as
explained with respect to FIG. 11 below. While depicted
as being oval in shape, wrist openings 93 may be square,
rectangular, triangular or other shapes as dictated by
design specifications.

[0037] Referring to FIG. 11, a top view of neck stretch
patch 97 and wrist stretch patches 109 are illustrated in
relation to neck opening 44 and wrist openings 93, re-
spectively, of shoulder web piece 107 of FIG. 10 during
the manufacturing process, according to an embodiment
of the invention. Neck stretch patch 97 is arranged in the
same manner as shown in FIG. 9, with neck opening 101
smaller than neck opening 44 in shoulder web piece 14.
Wrist stretch patches 109 may be made of a stretchable
material such as, for example, an elastic film, elastic
adhesive, elastic composite, or elastic laminate. After
wearers of isolation gown 105 insert their heads and
hands through the stretchable material of neck and wrist
stretch patches 97, 109, respectively, neck and wrist
stretch patches 97, 109 contract onto their necks and
wrists to create seals to provide more protection from the
intrusion of possibly hazardous, infection, or unclean
materials into isolation gown 105.

[0038] In addition, the size of wrist stretch patches 109
provides an advantage during manufacturing. More spe-
cifically, as shown in FIG. 11, a length 113 of wrist stretch
patches 109 is equal to that of neck stretch patch 97. As
such, wrist stretch patches 109 may be applied to
shoulder web piece 14 with the same machine as that
used to apply neck stretch patches 97. This will be dis-
cussed in further detail with respect to FIG. 21 below.
[0039] ReferringnowtoFIGS. 12and 13, portions of an
exemplary manufacturing line 106 and production flow
107 for manufacturing multi-piece closed-back isolation
gowns is illustrated, according to an embodiment of the
invention. FIG. 12 illustrates the machinery in manufac-
turing line 106 for performing a method of manufacturing
multi-piece closed-back isolation gowns such as, for
example, isolation gowns 10, 80, 82, 83 of FIGS. 1-6.
In various embodiments, manufacturing line 106 may
include additional machinery for forming isolation gowns
85, 87, 105 of FIGS. 7-11, as will be discussed in more
detail below with respect to FIGS. 19-21. The production
flow 107 of FIG. 13 illustrates how webs may be manipu-
lated and combined into multi-piece closed-back isola-
tion gown 80 of FIG. 4 in manufacturing line 106. As such,
like elements in FIGS. 1-11 are numbered identically to
corresponding elements in FIGS. 12 and 13.
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[0040] Manufacturing line 106 includes a torso web
piece section 108 that forms one of torso web pieces
12, 84, 96, a shoulder web piece section 110 that forms
shoulder web pieces 14, 89, 91, and an isolation gown
section 112 that forms multi-piece closed-back isolation
gowns 10, 80, 82, 83, 85, 87, 105 from one of torso web
pieces 12, 84, 96 and shoulder web piece 14, 89, 91. In
general, manufacturing line 106 performs operations
along a machine direction 114, but also performs opera-
tions in a cross-machine direction 116 that is perpendi-
cular to machine direction 114. In order to facilitate the
formation of torso web pieces 12, 84, 96 at least one
continuous torso web 118 including a continuous left side
panel edge 119 and a continuous right side panel edge
121 is fed into torso web piece section 108 in machine
direction 114. Continuous torso web 118 may be fed into
torso web piece section 108 via a turnbar infeed process
during which continuous torso web 118 is unwound from
aroll (notshown) and directed past atleast one roller 120.
Torso web piece section 108 will be in one of two con-
figurations 123, 125 for processing continuous torso
webs 118. In configuration 123, a single continuous torso
web 118 is provided and folded. In alternative configura-
tion 125 (shown in phantom), two separate continuous
torso webs 118 are provided and bonded together.
[0041] Initially, regarding configuration 123, continu-
ous torso web 118 is directed to an optional slitting unit
122. Slitting unit or apparatus 122 may include one or
more knives or slitters (not shown) configured to cut at
least one slit 124 in continuous torso web 118 in order to
create one or more separated continuous tie strap webs
126 from continuous torso web 118. Thereafter, each
separated continuous tie strap web 126 is directed away
from continuous torso web 118 via a plurality of tie strap
rollers 127. In alternative embodiments, continuous tie
strap web 126 may be fed via a material roll (not shown)
separate from continuous torso web 118, in which case
slitting unit 122 may be omitted. Meanwhile, continuous
torso web 118 may pass through an optional perforation
unit or apparatus 128 including a rotary anvil 130 aligned
with a rotary knife roll 132 having one or more knives 134.
Each knife 134 may be positioned within an insert (not
shown) on rotary knife roll 132 and arranged to align with
a corresponding insert (not shown) inset within rotary
anvil 130 during operation of perforation unit 128. Per-
foration unit 128 may be included in order to cut one or
more perforation lines 136 in continuous torsoweb 118 in
order to define one or more integral continuous tie strap
webs 138. When continuous torso web 118 is cut later on
in torso web piece section 108, perforation lines 136 may
become perforation line 32 in FIGS. 1 and 3, perforation
lines 92,94 in FIG. 4, or perforation lines 102, 104 in FIG.
5in order to define tie strap 28 in FIGS. 1 and 3, tie straps
86, 88 in FIG. 4, or tie straps 98, 100 in FIG. 5.

[0042] Once separated continuous tie strap webs 126
and integral continuous tie strap webs 138 have been
formed, continuous torso web 118 enters a folding unit
140. Folding unit 140 may include folding boards, plow-
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style folding components, vacuum conveyors, and/or
other known folding technologies and is configured to
fold continuous torso web 118 in cross-direction 116 at
each of continuous left and right side panel edges 119,
121 such that continuous right side panel edge 121 is
folded over continuous left side panel edge 119, as
shown in FIG. 13. In other words, folding over continuous
left side panel edge 119 occurs before folding over con-
tinuous right side panel edge 121. However, in various
embodiments, left side panel edge 119 may be folded
over right side panel edge 121. Regardless, in folding
continuous torso web 118, continuous folded left and right
side edges 142, 144 are formed.

[0043] If configuration 125 of torso web piece section
108 is used in manufacturing line 106 instead of config-
uration 123, torso web piece section 108 will receive two
continuous torso webs 118a, 118b in machine direction
114. Continuous torso web 118a will optionally pass
through slitting and/or perforation unit or apparatus
122 configured to cut at least one continuous slit 124
and/or perforation line 136 in continuous torso web 118a
in order to create one or more separated continuous tie
strap webs 126 or integrated continuous tie strap webs
138. Thereafter, each separated continuous tie strap web
126 is directed away from continuous torso web 118a,
and continuous torso web 118a is laid over continuous
torso web 118b. Since configuration 125 utilizes two
continuous torso webs 118a, 118b rather than a single
continuous torso web 118, continuous torso webs 118a,
118b may be much narrower than continuous torso web
118 such as, for example, approximately half the width of
continuous torso web 118. However, a comparison be-
tween continuous torso webs 118 in configuration 123
and continuous torso web 118 in configuration 125 will
vary based on the inclusion and number of continuous tie
straps webs 126 slit from continuous torso webs 118a,
118.

[0044] After continuous torso web 118a is laid over
continuous torso web 118b, continuous torso webs
118a, 118b pass through a bonding unit or apparatus
146. In FIG. 12, bonding unit 146 is shown as an ultra-
sonic bonding unit 146 including a rotary anvil 148 and an
ultrasonic fixed blade horn or sonotrode 150 that coop-
erate to create side seams (not shown) in continuous
torso webs 118a, 118b. However, bonding unit 146 may
alternatively include components for creating the side
seams via a different bonding technique such as, for
example, sonic, thermal, pressure, or adhesive bonding
techniques or various other forms of bonding known in
the industry. After passing through bonding unit 146,
bonded continuous torso webs 118a, 118b are referred
to as continuous torso web 118.

[0045] Regardless of whether torso web piece section
108 includes configuration 123 or configuration 125, the
resulting continuous torso web 118 is directed to an
optional tie strap attachment unit or apparatus 152 in
embodiments that include an adhesively attached tie
strap such as tie strap 30 (FIG. 4). Tie strap attachment
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unit 152 is configured to apply adhesive to and to place
any continuous tie strap webs 126 onto continuous torso
web 118 to attach continuous tie strap web(s) 126 to
continuous torso web 118. Thereafter, continuous torso
web 118 passes through a cutting unit or apparatus 154
for cutting discrete torso web pieces from continuous
torso web 118 at a cut line 153, as shown in FIG. 13.
As a non-limiting example, these discrete torso web
pieces may be in the form of torso web pieces 84 of
FIG. 4, as shown in FIG. 13. However, as explained
above, the discrete torso web pieces may also be in
the form of torso web piece 84 of FIG. 4, torso web piece
96 of FIG. 5, or torso pieces 12 of FIG. 6. Cutting unit 154
is shown in FIG. 12 with the same components as per-
foration unit 128 including rotary anvil 130 aligned with
rotary knife roll 132 having one or more knives 134.
However, in cutting unit 154, each knife 134 on rotary
knife roll 132 is configured to completely separate dis-
crete torso web pieces 12, 84, 96 rather than create
perforation lines.

[0046] After discrete torso web pieces 12, 84, 96 are
cut from continuous torso web 118, discrete torso web
pieces 12, 84, 96 may be processed by a number of
optional units or apparatus to fold and/or rearrange dis-
crete torso web pieces 12, 84, 96 for placement onto a
continuous shoulder web 155. More specifically, torso
web piece section 108 may include an optional re-pitch-
ing unit or apparatus 156 configured to create a gap
between adjacent discrete torso web pieces 12, 84, 96
in machine direction 114, one or more optional folding
units or apparatuses 158 configured to fold discrete torso
web pieces 12, 84, 96, and/or an optional rotational unit or
apparatus 160 configured to rotate discrete torso web
pieces 12, 84, 96 by approximately 90 degrees, as shown
in FIG. 13 as a non-limiting example. Optional folding
units 158 may be configured to fold discrete torso web
pieces 12, 84, 96 in a variety of ways. As non-limiting
examples, optional folding units 158 may be configured
to bi-fold, tri-fold, or quad-fold torso web pieces 12, 84,
96. Alternatively, the re-pitching, folding, and rotating of
discrete torso web pieces 12, 84, 96 may be performed by
a single unit or apparatus, as discussed in more detail
below with respect to isolation gown section 112.
[0047] As shown in FIGS. 12 and 13, shoulder web
piece section 110 operates simultaneously with torso
web piece section 108. To begin, at least one continuous
shoulder web 155 is fed into shoulder web piece section
110 of manufacturing line 106 in machine direction 114.
Continuous shoulder web(s) 155 may be fed into
shoulder web piece section 110 via a turnbar infeed
process during which continuous shoulder web 155 is
unwound from aroll (not shown) and directed past atleast
one roller 162. Shoulder web piece section 110 will be in
one of two different configurations 164, 166 for proces-
sing continuous shoulder webs 155. In configuration 164,
a single continuous shoulder web 155 is provided and
processed. In alternative configuration 166, two separate
front and rear continuous shoulder webs 155a, 155b are
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provided, processed, and bonded together.

[0048] Initially, regarding configuration 164, continu-
ous shoulder web 155 is directed to a die and/or perfora-
tion unit or apparatus 168 including rotary anvil(s) 130
and rotary knife roll 132(s) with one or more knives 134.
Die and/or perforation unit 168 is configured to cut neck
openings 44 in continuous shoulder web 155 and may
optionally cut neck perforation line(s) 46 and thumb slits
48 in continuous shoulder web 155, as shown in FIG. 13.
In one embodiment, die and/or perforation unit 168 in-
cludes a single rotary anvil 130/rotary knife roll 132 pair
with knives 134 configured to cut neck openings 44, neck
perforation line(s) 46, and thumb slits 48. In such an
embodiment, die and/or perforation unit 168 may be
cammed to create neck openings 44, neck perforation
line(s) 46, and thumb slits 48 at the desired spacing. Inan
alternate embodiment, die and/or perforation unit 168
includes two or more separate rotary anvil 130/rotary
knife roll 132 pairs, spaced in the machine direction
114, for cutting neck openings 44, neck perforation line(s)
46, and thumb slits 48. Any or all of the separate rotary
anvil 130/rotary knife roll 132 pairs may be cammed. Die
and/or perforation unit 168 may also be configured to cut
wrist openings 93, 95 of FIGS. 7-11 in continuous
shoulder web 155.

[0049] If configuration 166 of shoulder web piece sec-
tion 110 is used in manufacturing line 106 instead of
configuration 164, shoulder web piece section 106 will
receive front and rear continuous shoulder webs 155a,
155b that are approximately half as wide as continuous
shoulder web 155 in configuration 164. In the same
manner as in configuration 164, frontand rear continuous
shoulder webs 155a, 155b will pass through separate die
and/or perforation units 168a, 168b, respectively. Die
and/or perforation unit 168a is configured to create neck
openings 44, optional thumb slits 48 (FIGS. 1-6), and/or
optional wrist openings 93, 95 (FIGS. 7-11) in front con-
tinuous shoulder web 155a. Die and/or perforation unit
168b is configured to create neck openings 44 and/or
optional neck perforation line(s) 46 in rear continuous
shoulder web 155b.

[0050] Thereafter, front and rear continuous shoulder
webs 155a, 155b are laid on top of each other such that
there is a small area of overlap (not shown) therebetween
and passed through a bonding unitor apparatus 170. Like
bonding unit 146 in configuration 125 of torso web piece
section 108, bonding unit 170 is shown in FIG. 12 as
including rotary anvil 148 and sonotrode 150 for perform-
ing ultrasonic bonding, but may include equipment for
performing another bonding technique such as, for ex-
ample, sonic, thermal, pressure, or adhesive bonding.
Bonding unit 170 bonds front and rear continuous
shoulder webs 155a, 155b together to create a seam
in the area of overlap. The result of the bonding is that the
combined front and rear continuous shoulder webs 155a,
155b are arranged similarly to continuous shoulder web
155 of configuration 164, but with the inclusion of the
seam between front and rear continuous shoulder webs
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155a, 155b. As such, the combined front and rear con-
tinuous shoulder webs 155a, 155b will be referred to as
continuous shoulder web 155. After passing through
configuration 164 or configuration 166, continuous
shoulder web 155 passes by an adhesive applicator
172, which applies an adhesive strip 174 adjacent to a
continuous bottom edge of continuous shoulder web 155.
[0051] As illustrated by FIGS. 12 and 13, after torso
web piece section 108 and shoulder web piece section
110 have completed their operations, torso web pieces
12,84, 96 and continuous shoulder web 155 are provided
by torso and shoulder web piece sections 108, 110,
respectively, to isolation gown section 112. Isolation
gown section 112 includes a torso web piece transfer
unitor apparatus 176 configured to transfer discrete torso
web pieces 12, 84, 96 in a rotational direction 178 (coun-
ter-clockwise in FIGS. 12 and 13) such that front surface
25 of each discrete torso web piece 12, 84, 96 is placed
onto adhesive strips 174 on continuous shoulder web
155 for attachment to continuous shoulder web 155.
Transfer unit 176 may be a separate unit from that of
re-pitching unit 156, folding unit 158, and/or rotational
unit 160 in the form of a vacuum drum in which a vacuum
drawn through holes (not shown) in the vacuum drum
carries discrete torso web pieces 12, 84, 96 and transfers
them to continuous shoulder web 155. However, transfer
unit 176 may be in the form of a unit that takes the place of
re-pitching unit 156 and/or rotational unit 160. The unit
may be in the form of a cam-based system (not shown)in
which a plurality of vacuum pucks (not shown) may re-
pitch and/or rotate discrete torso web pieces 12, 84, 96
and place them onto continuous shoulder web 155. The
unit may also be a track-based system (not shown) in
which a plurality of vacuum pucks (not shown) on a track
re-pitch and/or rotate discrete torso web pieces 12, 84, 96
and place them onto continuous shoulder web 155. In the
track-based system, the vacuum pucks may be con-
trolled individually by separate drive elements on the
track and could then be more easily reconfigured elec-
tronically as necessary. In the case where transfer unit
176 is the cam-based or track-based system, discrete
torso web pieces 12, 84, 96 may optionally be folded by
folding unit 158 before being carried by transfer unit 176.
Discrete torso web pieces 12, 84, 96 are folded by folding
unit 158 slightly off-center such that bottom edge 18 of
each discrete torso web piece 12, 84, 96 is folded toward,
but spaced apart from, top edge 16. Alternate embodi-
ments may include multiple re-pitching units positioned
before and/or after transfer unit 176 to re-pitch the dis-
crete torso web pieces 12, 84, 96 prior to transfer to
continuous shoulder web 155.

[0052] After discrete torso web pieces 12, 84, 96 are
placed onto adhesive strips 174 on continuous shoulder
web 155, an adhesive applicator 180 applies an adhesive
strip 182 onto rear surface 23 of discrete torso web pieces
12, 84, 96 where bottom edge 18 is spaced apart from top
edge 16. Next, continuous shoulder web 155 is folded in
cross-machine direction 116 by a folding unit or appara-
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tus 184. Folding unit 184 may include folding boards,
plow-style folding components, vacuum conveyors, an-
d/or other known folding technologies. As shown most
clearlyin FIG. 13, thefold in continuous shoulder web 155
is performed to define front and rear shoulder web panels
38, 40 shown mostly clearly in FIG. 2 with folded top edge
42. As such, the fold created by folding unit 184 is made
substantially in the center of continuous shoulder web
155. Once folded over discrete torso web pieces 12, 84,
96, continuous shoulder web 155 is bonded to front and
rear surfaces 23, 25 of discrete torso web pieces 12, 84,
96 by adhesive strips 174, 182, respectively.

[0053] Once folded, continuous shoulder web 155
passes through bonding unit or apparatus 186. In FIG.
12, bonding unit 186 is shown as an ultrasonic bonding
unit 186 including rotary anvil 148 and sonotrode 150 that
cooperate to create underarm seams in continuous
shoulder web 155. As shown in FIG. 13, the underarm
seams may be, for example, underarm seams 58 of
shoulder web piece 14 of FIGS. 1-6. However, bonding
unit 186 may alternatively include components for creat-
ing the underarm seams via a different bonding technique
such as, for example, sonic, thermal, pressure, or ad-
hesive bonding techniques or various other forms of
bonding known in the industry.

[0054] After discrete torso web pieces 12, 84, 96 and
continuous shoulder web 155 are bonded together, the
combined structure may be considered as a continuous
isolation garment web, referred to hereafter as continu-
ous isolation gown web 188. Continuous isolation gown
web 188 is directed to a folding unit or apparatus 190,
which may include folding boards, plow-style folding
components, vacuum conveyors, and/or other known
folding technologies. As shown in FIG. 13, folding unit
190 may fold continuous isolation gown web 188 by
folding discrete torso web pieces 12, 84, 96 in cross-
machine direction 116 over a portion of continuous
shoulder web 155. In other embodiments, folding unit
190 may alternatively fold discrete torso web pieces 12,
84, 96 under continuous shoulder web 155 or fold con-
tinuous shoulder web 155 over or under discrete torso
web pieces 12, 84, 96.

[0055] Upon completion of the folding, continuous iso-
lation gown 188 passes through a die unit or apparatus
192 including rotary anvil 130 and rotary knife roll 132
with one or more knives 134. Die unit 192 is configured to
cut out excess underarm material and wrist cutouts 194
from continuous shoulder web 155 in front and rear
shoulder web panels 38, 40 and create underarm edges
50, 54 in front and rear shoulder web panels 38, 40,
respectively. Die unit 192 may also be configured to
separate continuous isolation gown web 188 into discrete
multi-piece closed-back/tube-style isolation gowns 10,
83, 85, 87, 105 including respective torso web pieces 12,
84, 96 and shoulder web pieces 14, 89, 91 at cut lines
196. In the illustrated embodiment die unit 192 is posi-
tioned downstream from folding unit 188. In an alternative
embodiment, die unit 192 may be positioned upstream of
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folding unit 188. FIG. 13 illustrates isolation gowns 10
with torso web piece 12 and shoulder web pieces 14, as
similarly shown in FIG. 1. Alternatively, die unit 192 may
create cut lines 196 as perforation lines 196 when it is
desired to package continuous isolation gown web 188 in
a continuous roll from which an individual may tear dis-
crete isolation gowns 10, 83, 85, 87, 105 as needed.
[0056] Once die unit 192 has removed excess under-
arm material 194 and/or cut continuous isolation gown
web 188 into discrete isolation gowns 10, 83, 85, 87, 105,
discrete isolation gowns 10, 83, 85, 87, 105 pass through
a multi-stage folding unit or apparatus 198. As non-limit-
ing examples, multi-stage folding unit 198 may include
three tuckers (not shown) or multiple pairs of rotating
folding blades (not shown) that perform a tri-fold opera-
tion on each isolation gown 10, 83, 85, 87, 105 to make
them ready for packaging, as shownin FIG. 13. However,
if continuous isolation gown web 188 has not been se-
parated into discrete isolation gowns 10, 83, 85, 87, 105,
multi-stage folding unit 198 may instead by a rewinder for
rolling up continuous isolation gown web 188 for packa-
ging in an isolation gown web dispenser (not shown) from
which discrete isolation gowns 10, 83, 85, 87, 105 may be
torn, as described above.

[0057] Referring to FIGS. 14-16, rear, right side, and
rear perspective views of a multi-piece closed-back iso-
lation gown 210 is shown, according to an alternative
embodiment of the invention. Isolation gown 210 in-
cludes a torso web piece 212 and a shoulder web piece
214. Torso and shoulder web pieces 212, 214 may in-
clude nonwoven materials, woven materials, films,
foams, and/or composites or laminates of any of these
material types. In FIGS. 14-16, torso web piece 212 is
shown as a single torso web panel that has been folded.
Folded torso web piece 212 includes a top edge 216, a
bottom edge 218, folded left side and right side edges
220, 222, and overlapping left and right side panel edges
224, 226, where panel edges 224, 226 are named for
their locations prior to folding torso web piece 212. Edges
216, 218, 220, 222 define front and rear surfaces 223,
225 of torso web piece 212. Right side panel edge 226 is
folded over left side panel edge 224 by an overlapping
distance 227. However, in various embodiments, left side
panel edge 224 may be folded over right side panel edge
226 by overlapping distance 227. In either case, torso
web piece 212 has a substantially tubular shape. Further,
in other embodiments, torso web piece 212 may also be
formed of two separate torso web panels (not shown). In
that case, the two torso web panels would be bonded at
their side edges to create side seams (not shown). The
side seams may be created using a variety of different
bonding techniques that attach together two or more
material layers such as sonic, thermal, ultrasonic, pres-
sure, or adhesive bonding techniques and various other
forms of bonding known in the industry.

[0058] Shoulder web piece 214 of isolation gown 210
includes overlapping front and rear shoulder web panels
238, 240. In isolation gown 210 of FIGS. 14-16, front and
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rear shoulder web panels 238, 240 share a folded top
edge 242. However, front and rear shoulder web panels
238, 240 may also be discrete shoulder web panels with
separate top edges (not shown) in an alternative embo-
diment. In that case, shoulder web piece 214 would
include a seam (not shown) between shoulder web pa-
nels 238, 240 adjacent the two top edges. The seam
between the two top edges may be created by a bonding
technique such as, for example, sonic, thermal, ultraso-
nic, pressure, or adhesive bonding. In either embodi-
ment, top edge 242 includes a substantially centralized
neck opening 244.

[0059] Shoulder web piece 214 may also include one
or more perforation line(s) 246 that extend down from
neck opening 244 on rear shoulder web panel 240 such
that a wearer of isolation gown 10 is able to tear apart a
portion of rear shoulder web panel 240 to make neck
opening 244 larger or to completely tear rear shoulder
web panel 240 apart. Tearing apart rear shoulder web
panel 240 may aid wearer in removing isolation gown 210
without being contaminated by a substance that landed
on isolation gown 210 during a medical procedure or
industrial activity, as non-limiting examples. A larger neck
opening 244 may make a wearer more comfortable while
wearing isolation gown 210. In addition, shoulder web
piece 214 may also include optional thumb slits or holes
248 along top edge 242 in order to allow wearers of
isolation gown 210 to insert their thumbs therethrough
and have greater control over the movement of isolation
gown 210.

[0060] Front shoulder web panel 238 includes a front
bottom edge 250 and two front underarm edges 252
extending from front bottom edge 250 toward top edge
242, and rear shoulder web panel 240 includes a rear
bottom edge 254 and two rear underarm edges 256
extending from rear bottom edge 254 toward top edge
242 in approximately the same pattern as front underarm
edges 252. Shoulder web piece 214 includes underarm
seams 258 joining front and rear shoulder web panels
238, 240 at adjacent front and rear underarm edges 252,
256 in order to create left and right sleeves 260, 262
having respective left and right wrist openings 264, 266
defined between underarm seams 258 and top edge 242.
Underarm seams 258 may be created by a bonding
technique such as sonic, thermal, ultrasonic, pressure,
or adhesive bonding, as non-limiting examples.

[0061] Frontand rear bottom edges 250, 254 and front
and rear underarm edges 252, 256 are substantially
aligned with each other. However, front bottom edge
250 is offset from rear bottom edge 254. That is, front
bottom edge 250 is farther away from top edge 242 than
rear bottom edge 254. The offset between front bottom
edge 250 and rear bottom edge 254 creates an area 268
onan interior surface 270 of front shoulder web panel 238
that is uncovered by second shoulder web panel 240
where torso web piece 212 is attached to front shoulder
web panel 238 by an adhesive strip 272. That is, torso
web piece 212 is positioned on front shoulder web panel
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238 such that top edge 216 of torso web piece 212
extends beyond and overlaps front bottom edge 250
and adhesive strip 272, but is positioned adjacent and
does not overlap rear bottom edge 254.

[0062] Isolation gown 210 furtherincludes a cover strip
segment 274, which may be formed of the same types of
material as torso and shoulder web pieces 212, 214.
Cover strip segment 274 includes upper and lower ad-
hesive strips 276, 278 positioned thereon. Cover strip
segment 274 is positioned over rear shoulder web panel
240 andrear surface 225 of torsoweb piece 212 such that
upper adhesive strip 276 bonds cover strip segment 274
to rear shoulder web panel 240 and lower adhesive strip
278 bonds cover strip segment 274 to rear surface 225 of
torso web piece 212. In other words, cover strip segment
274 is used to couple together rear shoulder web panel
238 of shoulder web piece 214 and rear surface 225 of
torso web piece 212.

[0063] Cover strip segment 274 also includes left and
right side ties straps 280, 282 positioned below adhesive
strips 276, 278. Tie straps 280, 282 may be partially
separated from cover strip segment 274 and separated
from each other via perforation lines 284. In either case,
tie straps 280, 282 may be tied around a wearer of
isolation gown 210 in order to keep isolation gown 210
close to the wearer and further prevent contact with
possibly unsafe substances. In addition, cover strip seg-
ment 274 may optionally include a perforation line 286
formed as an extension of perforation line 246 in rear
shoulder web panel 240 to aid a wearer of isolation gown
210in removing isolation gown 210. Perforation line 286
may be present on only a portion of cover strip segment
274, as showninFIGS. 14 and 16, but may also extend all
the way down cover strip segment 274.

[0064] ReferringnowtoFIGS. 17 and 18, portions of an
exemplary manufacturing line 300 for manufacturing
multi-piece closed-back isolation gowns and associated
production flow 301 is illustrated, according to an embo-
diment of the invention. FIG. 17 illustrates the machinery
in manufacturing line 300 for performing a method of
manufacturing multi-piece closed-back isolation gowns.
The production flow 301 of FIG. 18 illustrates how webs
may be manipulated and combined into multi-piece
closed-back isolation gown 210 of FIGS. 14-16 in man-
ufacturing line 300. As such, like elementsin FIGS. 14-16
are numbered identically to corresponding elements in
FIGS. 17 and 18.

[0065] Manufacturing line 300 includes a torso web
piece section 302 that forms torso web piece 212, a
shoulder web piece section 304 that forms shoulder
web pieces 214, and an isolation gown section 306 that
forms multi-piece closed-back isolation gown 210 from
torso web piece 212 and shoulder web piece 214. In
general, manufacturing line 300 performs operations
along a machine direction 308, but also performs opera-
tions in a cross-machine direction 310 that is perpendi-
cular to machine direction 310. In order to facilitate the
formation of torso web pieces 212 atleast one continuous
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torso web 312 including a continuous left side panel edge
314 and a continuous right side panel edge 316 is fed into
torso web piece section 302 in machine direction 308.
Continuous torso web 312 may be fed into torso web
piece section 302 via a turnbar infeed process during
which continuous torso web 312 is unwound from a roll
(not shown) and directed past at least one roller 318.
Torso web piece section 302 will be in one of two con-
figurations 320, 322hh for processing continuous torso
webs 312. In configuration 320, a single continuous torso
web 312 is provided and folded. In configuration 322, two
separate continuous torso webs 312 are provided and
bonded together.

[0066] Initially, regarding configuration 320, continu-
ous torsoweb 312is directed to a folding unit 324. Folding
unit 324 may include folding boards, plow-style folding
components, vacuum conveyors, and/or other known
folding technologies and is configured to fold continuous
torso web 312 in cross-direction 310 at each of contin-
uous left and right side panel edges 314, 316 such that
continuous right side panel edge 316 is folded over
continuous left side panel edge 314, as shown in FIG.
18. In other words, folding over continuous left side panel
edge 314 occurs before folding over continuous right side
panel edge 316. However, in various embodiments, left
side panel edge 314 may be folded over right side panel
edge 316. Regardless, in folding continuous torso web
312, continuous folded left and right side edges 326, 328
are formed.

[0067] If configuration 322 of torso web piece section
302 is used in manufacturing line 300 instead of config-
uration 320, torso web piece section 302 will receive two
continuous torso webs 312a, 312b in machine direction
308. Since configuration 322 utilizes two continuous
torso webs 312a, 312b rather than a single continuous
torsoweb 312, continuous torso webs 312a, 312b may be
much narrower than continuous torso web 312 such as,
for example, approximately half the width of continuous
torso web 312. Continuous torso webs 312a is laid over
continuous web 312b, and continuous torso webs 312a,
312b pass through a bonding unit or apparatus 330. In
FIG. 17, bonding unit 330 is shown as an ultrasonic
bonding unit 330 including a rotary anvil 332 and an
ultrasonic fixed blade horn or sonotrode 334 that coop-
erate to create side seams (not shown) in continuous
torso webs 312a, 312b. However, bonding unit 330 may
alternatively include components for creating the side
seams via a different bonding technique such as, for
example, sonic, thermal, pressure, or adhesive bonding
techniques or various other forms of bonding known in
the industry. After passing through bonding unit 330,
bonded continuous torso webs 312a, 312b are referred
to as continuous torso web 312.

[0068] Regardless of whether torso web piece section
302 includes configuration 320 or configuration 322, the
resulting continuous torso web 312 is directed to a cutting
unit or apparatus 336 including a rotary anvil 338 aligned
with a rotary knife roll 340 having one or more knives 342.
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Each knife 342 may be positioned within an insert (not
shown) on rotary knife roll 340 and arranged to align with
a corresponding insert (not shown) inset within rotary
anvil 338 during operation of cutting unit 336. Cutting unit
336 is configured to cut discrete torso web pieces 212
from continuous torsoweb 312 ata cutline 338, as shown
in FIG. 18. After discrete torso web pieces 212 are cut
from continuous torso web 312, discrete torso web
pieces 212 may be processed by a number of optional
units or apparatus to fold and/or rearrange discrete torso
web pieces 212 for placement onto a continuous
shoulder web 344. More specifically, torso web piece
section 302 may include an optional re-pitching unit or
apparatus 346 configured to create a gap between ad-
jacentdiscrete torso web pieces 212 in machine direction
308, one or more optional folding units or apparatuses
348 configured fold discrete torso web pieces 212, and/or
an optional rotational unit or apparatus 350 configured to
rotate discrete torso web pieces 212 by approximately 90
degrees, as shown in FIG. 18 as a non-limiting example.
Optional folding units 348 may be configured to fold
discrete torso web pieces 212 in a variety of ways. As
non-limiting examples, optional folding units 348 may be
configured to bi-fold, tri-fold, or quad-fold torso web
pieces 212. Alternatively, the re-pitching, folding, and
rotating of discrete torso web pieces 212 may be per-
formed by a single unit or apparatus, as discussed in
more detail below with respect to isolation gown section
306.

[0069] As shown in FIGS. 17 and 18, shoulder web
piece section 304 operates simultaneously with torso
web piece section 302. To begin, at least one continuous
shoulder web 344 is fed into shoulder web piece section
304 of manufacturing line 300 in machine direction 308.
Continuous shoulder web(s) 344 may be fed into
shoulder web piece section 304 via a turnbar infeed
process during which continuous shoulder web 344 is
unwound from aroll (not shown) and directed past atleast
one roller 352. Shoulder web piece section 304 will be in
one of two different configurations 354, 356 for proces-
sing continuous shoulder webs 344. In configuration 354,
a single continuous shoulder web 344 is provided and
processed. In alternative configuration 356, two separate
front and rear continuous shoulder webs 344a, 344b are
provided, processed, and bonded together.

[0070] Initially, regarding configuration 354, continu-
ous shoulder web 344 is directed to a slitting unit or
apparatus 358 including rotary anvil 338 and rotary knife
roll 340 with one or more knives 342. Slitting unit 358 is
configured to form a slit 360 in continuous shoulder web
344 in order to form a continuous cover strip segment
362. When continuous cover strip segment 362 is cut
later on in isolation gown section 306, continuous cover
strip segment 362 willbecome a plurality of discrete cover
strip segments 274, as shown in FIGS. 14-16. Contin-
uous cover strip segment 362 is then directed away from
continuous shoulder web 344 via one or more rollers 364.
However, in various embodiments, continuous cover
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strip segment 362 may be supplied as a separate web or
cut from web other than continuous shoulder web 344. If
continuous cover strip segment 362 is not cut from con-
tinuous shoulder web 344, continuous shoulder web 344
may be narrower. Meanwhile, continuous shoulder web
344 is directed to a die and/or perforation unit or appa-
ratus 366 including rotary anvil 338 and rotary knife roll
340 with one or more knives 342. Die and/or perforation
unit 366 is configured to cut neck openings 244 in con-
tinuous shoulder web 344 and may optionally cut neck
perforation line(s) 246 and thumb slits 248 in continuous
shoulder web 344, as shown in FIG. 18.

[0071] Thereafter, continuous shoulder web 344 en-
ters a folding unit 368, which may include folding boards,
plow-style folding components, vacuum conveyors, an-
d/or other known folding technologies. As shown most
clearlyin FIG. 18, thefold in continuous shoulder web 344
is performed to define front and rear shoulder web panels
238, 240 shown mostly clearly in FIG. 15 with folded top
edge 242. As such, the fold created by folding unit 368 is
made slightly off-center in in order to create area 268
uncovered by rear shoulder web 240. Once folded, con-
tinuous shoulder web 344 passes through a bonding unit
or apparatus 370. In FIG. 17, bonding unit 370 is shown
as an ultrasonic bonding unit 370 including rotary anvil
332 and sonotrode 334 that cooperate to create under-
arm seams in continuous shoulder web 344. As shown in
FIG. 18, the underarm seams may be, for example,
underarm seams 258 of shoulder web piece 214 of FIGS.
14-16. However, bonding unit 370 may alternatively in-
clude components for creating the underarm seams via a
different bonding technique such as, for example, sonic,
thermal, pressure, or adhesive bonding techniques or
various other forms of bonding known in the industry.
[0072] If configuration 356 of shoulder web piece sec-
tion 304 is used in manufacturing line 300 instead of
configuration 354, shoulder web piece section 304 will
receive front and rear continuous shoulder webs 344a,
344b that are approximately half as wide as continuous
shoulder web 344 in configuration 354 (not counting
continuous cover strip segment 362). In the same man-
ner as in configuration 354, front and rear continuous
shoulder webs 344a, 344b will pass through separate die
and/or perforation units 366a, 366b, respectively. Die
and/or perforation unit 366a is configured to create neck
openings 244 and/or optional thumb slits 248 in front
continuous shoulder web 344a. Die and/or perforation
unit 366b is configured to create neck openings 244
and/or optional perforation line 246 in rear continuous
shoulder web 344b. Rear continuous shoulder web 344b
also passes through slitting unit 358 to form a slit 360 in
rear continuous shoulder web 344b and create contin-
uous cover strip segment 362. Continuous cover strip
segment 362 is then directed away from rear continuous
shoulder web 344b via one or more rollers 364. While
FIG. 17 illustrates slitting unit 358 before die and/or
perforation unit 366b, they may be reversed in various
embodiments. Alternatively, in various embodiments,
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continuous cover strip segment 362 may be supplied
as a separate web or cut from a web other than rear
continuous shoulder web 344b. If continuous cover strip
segment 362 is not cut from rear continuous shoulder
web 344b, rear continuous shoulder web 344b may be
narrower.

[0073] Next, front and rear continuous shoulder webs
344a, 344b are laid on top of each other and passed
through a bonding unit or apparatus 372. Like bonding
unit 370 in configuration 354 of shoulder web piece
section 304, bonding unit 372 is shown in FIG. 17 as
including rotary anvil 332 and sonotrode 334 for perform-
ing ultrasonic bonding, but may include equipment for
performing another bonding technique such as, for ex-
ample, sonic, thermal, pressure, or adhesive bonding.
However, in addition to creating underarm seams in
continuous shoulder webs 344a, 344b, bonding unit
372 also creates a top seam (not shown) adjacent to
top edges (not shown) of continuous shoulder webs
344a, 344b. The result of the bonding is that the com-
bined front and rear continuous shoulder webs 344a,
344b are arranged similarly to continuous shoulder
web 344 of configuration 354, but with the inclusion of
the top seam between front and rear continuous shoulder
web 344a, 344b. As such, the combined front and rear
continuous shoulder webs 344a, 344b will be referred to
as continuous shoulder web 344. After passing through
configuration 354 or configuration 356, continuous
shoulder web 344 passes by an adhesive applicator
374, which applies adhesive strip 272 in area 268 of front
shoulder web panel 238 uncovered by rear shoulder web
panel 240 shown in FIG. 15.

[0074] As illustrated by FIGS. 17 and 18, after torso
web piece section 302 and shoulder web piece section
304 have completed their operations, torso web piece
212 and continuous shoulder web 344 are provided by
torso and shoulder web piece sections 302, 304, respec-
tively, to isolation gown section 306. Continuous cover
strip segment 362 is also directed to isolation gown
section 306. However, continuous cover strip segment
362 first passes through a perforation unit 375 including
rotary anvil 338 and rotatory knife roll 340 including one or
more knives 342. As illustrated by FIG. 18, perforation
unit 375 is configured to create perforation lines 284, 286
shown in FIGS. 14 and 16.

[0075] Isolation gown section 306 includes atorso web
piece transfer unit or apparatus 376 configured to trans-
fer discrete torso web pieces 212 in a rotational direction
378 (counter-clockwise in FIGS. 17 and 18) such that
front surface 225 of each discrete torso web piece 212 is
placed onto adhesive strips 272 on continuous shoulder
web 344 for attachment to continuous shoulder web 344.
Transfer unit 376 may be a separate unit from that of re-
pitching unit 346, folding unit 348, and/or rotational unit
350 in the form of a vacuum drum in which a vacuum
drawn through holes (not shown) in the vacuum drum
carries discrete torso web pieces 212 and transfers them
to continuous shoulder web 344. However, transfer unit
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376 may be in the form of a unit that takes the place of re-
pitching unit 346 and/or rotational unit 348. The unit may
be in the form of a cam-based system (not shown) in
which a plurality of vacuum pucks (not shown) may re-
pitch and/or rotate discrete torso web pieces 212 and
place them onto continuous shoulder web 344. The unit
may also be a track-based system (not shown) in which a
plurality of vacuum pucks (not shown) on a track re-pitch
and/or rotate discrete torso web pieces 212 and place
them onto continuous shoulder web 344. In the track-
based system, the vacuum pucks may be controlled
individually by separate drive elements on the track
and could then be more easily reconfigured electronically
as necessary. In the case where transfer unit 376 is the
cam-based or track-based system, discrete torso web
pieces 212 may optionally be folded by folding unit 348
before being carried by transfer unit 376. Discrete torso
web pieces 212 are folded by folding unit 348 slightly off-
center such that bottom edge 218 of each discrete torso
web piece 212 is folded toward, but spaced apart from,
top edge 216.

[0076] After discrete torso web pieces 212 are placed
onto adhesive strips 272 on continuous shoulder web
344, an adhesive applicator 380 applies adhesive strips
276, 278 onto rear surface 223 of discrete torso web
pieces 212 adjacent top edge 216 and onto rear shoulder
web panel 240 adjacent bottom edge 254. Next, contin-
uous cover strip segment 362 is placed over adhesive
strips 276, 278 to bond together torso web pieces 12 and
rear shoulder web panels 38. Once discrete torso web
pieces 212 and continuous shoulder web 344 are bonded
together, the combined structure may be considered as a
continuous isolation garment web, referred to hereafter
as continuous isolation gown web 382. Continuous iso-
lation gown web 382 is directed to a folding unit or
apparatus 384, which may include folding boards,
plow-style folding components, vacuum conveyors, an-
d/or other known folding technologies. As shown in FIG.
18, folding unit 384 may fold continuous isolation gown
web 382 by folding discrete torso web pieces 212 over
continuous shoulder web 344. However, folding unit 384
may also fold discrete torso web pieces 212 under con-
tinuous shoulder web 344 or fold continuous shoulder
web 344 over or under discrete torso web pieces 212.
[0077] Upon completion of the folding, continuous iso-
lation gown 382 passes through a die unit or apparatus
386 including rotary anvil 338 and rotary knife roll 340
with one or more knives 342. Die unit 386 is configured to
cut out excess underarm and cover strip material and
wrist cutouts 388 from continuous shoulder web 344 in
front and rear shoulder web panels 238, 240 and create
underarm edges 250, 254 in front and rear shoulder web
panels 238, 240, respectively. Die unit 386 may also be
configured to separate continuous isolation gown web
382 into discrete multi-piece closed-back/tube-style iso-
lation gowns 210 including respective torso web pieces
212 and shoulder web pieces 214 at cut lines 390. In the
illustrated embodiment die unit 386 is positioned down-
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stream from folding unit 384. In an alternative embodi-
ment, die unit 386 may be positioned upstream of folding
unit384. FIG. 18illustrates isolation gowns 210 with torso
web piece 212 and shoulder web pieces 214, as similarly
shown in FIGS. 14-16. Alternatively, die unit 386 may
create cut lines 390 as perforation lines 390 when it is
desired to package continuous isolation gown web 382 in
a roll from which an individual may tear discrete isolation
gowns 210 as needed.

[0078] Once die unit 386 has removed excess material
and wrist cutouts 388 and/or cut continuous isolation
gown web 382 into discrete isolation gowns 210, discrete
isolation gowns 210 pass through a multi-stage folding
unit or apparatus 392. As a non-limiting example, multi-
stage folding unit 392 may include three tuckers (not
shown) that perform a tri-fold operation on each isolation
gown 210 to make them ready for packaging, as shownin
FIG. 18. While a tri-fold configuration is described herein,
itis contemplated that multi-stage folding unit 392 may be
configured to create any number of folds in isolation
gowns 210 to create the desired package shape. How-
ever, if continuous isolation gown web 382 has not been
separated into discrete isolation gowns 210, multi-stage
folding unit 392 may instead by a rewinder for rolling up
continuous isolation gown web 382 for packaging in an
isolation gown web dispenser (not shown) from which
discrete isolation gowns 210 may be torn, as described
above.

[0079] FIG. 19 is a schematic view of a stretch patch
unit or apparatus 700 that may be incorporated into
shoulder web piece section 110 of manufacturing line
106 of FIG. 12 between die unit 168 or die units
168a/168b and adhesive applicator 172 or into shoulder
web piece section 304 of manufacturing line 300 of FIG.
17 between die unit 366 and folding unit 368 and used to
apply neck stretch patches 97 of FIGS. 7-10, wrist stretch
patches 99 of FIGS. 7-9, and/or wrist stretch patches 109
of FIGS. 10 and 11 when forming shoulder web piece 89
of FIG. 7, shoulder web piece 91 of FIG. 8, or shoulder
web piece 107 of FIG. 10.

[0080] FIG. 19 illustrates that at least one continuous
stretch patch web 702 may be fed into stretch patch unit
700. This may be done via a turnbar infeed process
during which each continuous stretch patch web 702 is
unwound from a roll (not shown). The number of contin-
uous stretch patch webs 702 supplied to stretch patch
unit 700 depends, at least in part, on whether different
size stretch patches are necessary to create shoulder
web pieces 89, 91, or 107. Each continuous stretch web
702 is passed by an adhesive applicator 704 that applies
adhesive to continuous stretch web 702. Thereafter,
each continuous stretch web 702 is directed to a slip
cut unit or apparatus 706 for the creation of stretch
patches such as, for example, neck stretch patches
97, wrist stretch patches 99, and/or wrist stretch patches
109.

[0081] Slip cut unit 706 includes of a rotary vacuum
anvil 708 and rotary knife roll 710 including one or more
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knives 712. Continuous stretch patch web 702 is fed at a
relatively low speed along rotary vacuum anvil 708, which
is moving at a relatively higher surface speed and upon
which continuous stretch patch web 702 is allowed to
"slip." Each knife 712, which is preferably moving at a
surface velocity similar to that of rotary vacuum anvil 708,
cuts off a segment of continuous stretch patch web 702
againstrotary vacuum anvil 708 to create discrete stretch
patches (not shown in FIG. 19), which, as stated above,
may correspond to neck stretch patches 97, wrist stretch
patches 99, and/or wrist stretch patches 109. Once cut,
each discrete stretch patch is held by a vacuum drawn
through holes (not shown in FIG. 19) in rotary vacuum
anvil 708 as it is carried at the speed of rotary vacuum
anvil 708 downstream to a transfer point 714 where it is
transferred onto continuous shoulder web 155 with the
adhesive from adhesive applicator 704 contacting con-
tinuous shoulder web 155. A roller 714 is positioned
across from rotary vacuum anvil 708 such that contin-
uous shoulder web 155 with the discrete stretch patches
thereon passes through a nip 718 between rotary va-
cuum anvil 708 and roller 714 in order to press the stretch
patches onto continuous shoulder web 155.

[0082] Once the stretch patches have been applied to
continuous shoulder web 155, continuous shoulder web
155 passes through one or more die units or apparatuses
720 including rotary anvil 708 and rotary knife roll 710
with one or more knives 712. The configuration of knives
712 onrotary knife roll 710 of die unit(s) 720 is designed to
cut neck and/or wrist openings in the stretch patches. For
example, die unit(s) 720 may be configured to cut neck
openings 101 in neck stretch patch 97 of FIGS. 7-11
and/or wrist openings 103 in wrist stretch patches 99
of FIGS. 7-9. Non-limiting examples of how stretch
patches 97, 99, and 109 may be applied to continuous
shoulder web 155 by slip cut unit 706 and cut by die unit(s)
720 in stretch patch unit 700 will be described below with
respect to FIGS. 20 and 21.

[0083] Referring now to FIG. 20, a simplified view of
stretch patch unit 700 along with a corresponding pro-
cessing flow 722 is illustrated, according to an embodi-
ment of the invention. Stretch patch unit 700 may be used
to place neck stretch patches 97 and wrist stretch
patches 99 on continuous shoulder web 155 of FIGS.
12 and 13 or continuous shoulder web 344 of FIGS. 17
and 18 for creating shoulder web pieces 89, 91 shown in
FIGS. 7-9. While not depicted in the simplified view
shown in FIG. 20, it will be understood that stretch patch
unit 700 includes slip cut units 706 and die units 720
shown in stretch patch unit 700 of FIG. 19 as necessary to
perform stretch patch operations.

[0084] Referring now to FIGS. 7-9 and 20 together as
appropriate, two continuous wrist stretch patch webs 724
and one continuous neck stretch patch web 726 are fed
into stretch patch unit 700, and adhesive applicators 704
apply adhesive to webs 724, 726. After adhesive is
applied, separate slip cut units 706 cut discrete wrist
stretch patches 99 and discrete neck stretch patches
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97 from continuous wrist and neck stretch patch webs
724, 726, respectively, and place them over wrist open-
ings 93, 95 and neck opening 44, respectively. Next, one
or more die units 720 cut wrist openings 103 and neck
openings 101 in wrist stretch patches 99 and neck stretch
patches 97, respectively. Thereafter, continuous
shoulder web 155 will continue on to isolation gown
section 112 of FIG. 12, or continuous shoulder web
344 will continue on to isolation gown section 306 of
FIG. 17.

[0085] Referring now to FIG. 21, a simplified view of
stretch patch unit 700 along with a corresponding pro-
cess flow 727 is illustrated, according to another embodi-
ment of the invention wherein stretch patch unit 700 is
configured to place neck stretch patches 97 and wrist
stretch patches 109 on continuous shoulder web 155 of
FIGS. 12 and 13 or continuous shoulder web 344 of
FIGS. 17 and 18 for creating shoulder web piece 107
shown in FIG. 10. While not depicted in the simplified
view shown in FIG. 21, it will be understood that stretch
patch unit 700 includes slip cut units 706 and die units 720
shown in stretch patch unit 700 of FIG. 19 as necessary to
perform stretch patch operations.

[0086] Referring now to FIGS. 10, 11, and 21 together
as appropriate, stretch patch unit 700 utilizes a single
continuous stretch patch web 728 due to the fact that
neck stretch patches 97 and wrist stretch patches 109
have the same length 113, as shown in FIG. 11. Contin-
uous stretch patch web 728 passes under adhesive
applicator 704, which applies adhesive thereto. Then,
slip cut unit 706 cuts neck stretch patches 97 and discrete
wrist stretch patches 109 from continuous stretch patch
web 728. Each discrete neck stretch patch 97 is placed
overone neck opening 44 and every discrete wrist stretch
patch 109 is placed over a wrist opening 93. Thereafter,
one or more die units 720 cut neck opening 101 in neck
stretch patches 97 inside of neck opening 44. A given
wrist stretch patch 109 is divided in half downstream in
isolation gown section 112 by die unit 192 and thus forms
the right and left wrist portions of two adjacent gowns 105
(FIG. 10). Having passed through die unit(s) 720, con-
tinuous shoulder web 155 will continue on to folding and
bonding units 184, 186 of isolation gown section 112
shown in FIG. 12, or continuous shoulder web 344 will
continue on to folding and bonding units 368, 370 of
shoulder web piece section 304 of FIG. 17. Folding
and bonding units 184, 186 will perform the folding and
bonding operations described above with respect to
FIGS. 12 and 13 to form shoulder web pieces 107 shown
in FIG. 10. Folding and bonding units 368, 370 will per-
form the folding and bonding operations described above
with respect to FIGS. 17 and 18 to form shoulder web
pieces 107 shown in FIG. 10.

[0087] Referring now to FIGS. 22 and 23, rear views of
multi-piece closed-back/tube-style isolation gowns 480,
482 are illustrated with alternative tie strap configurations
to that of isolation gown 210 of FIGS. 14-16, according to
alternative embodiments of the invention. Since isolation
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gowns 480, 482 are arranged similarly to isolation gown
210 of FIGS. 14-16, like elements in isolation gowns 210,
480, 482 are numbered identically to corresponding ele-
ments in isolation gowns 410.

[0088] Referring to FIG. 22, isolation gown 480 in-
cludes shoulder web piece 214 shown in FIGS. 14-16
and a folded torso web piece 484 including top edge 416,
bottom edge 418, folded left and right side edges 420,
422, and overlapping left and right side panel edges 424,
426. Torso web piece 484 further includes two tie straps
486, 488. Tie strap 486 is positioned adjacent right side
panel edge 426, and tie strap 488 is positioned adjacent
tie strap 484. As such, in order to provide enough space
for tie straps 486, 488 in torso web piece 484, right side
panel edge 426 is folded over left side panel edge 424 by
an overlapping distance 490 that is greater than over-
lapping distance 227 between right and left side panel
edges 224, 226 of gown 210 (FIG. 14). In other words,
torso web piece 484 may be formed from a wider torso
web panel than torso web piece 212 of gown 210 (FIG.
14). When in use, tie strap 486 will be separated from tie
strap 488 along a perforation line 492, and tie strap 488
will be separated from torso web piece 484 along a
perforation line 494. However, both of tie straps 486,
488 will remain integrated with torso web piece 484 near
top edge 416. Tie straps 486, 488 may be tied around a
wearer of isolation gown 480 in order to keep isolation
gown 480 close to the wearer and further prevent contact
with possibly unsafe substances.

[0089] Isolation gown 480 furtherincludes a cover strip
segment 495, which may be formed of the same types of
material as torso and shoulder web pieces 484, 214.
Cover strip segment 495 includes upper and lower ad-
hesive strips 276, 278 positioned thereon. Cover strip
segment 495 is positioned over rear shoulder web panel
240 andrear surface 497 of torso web piece 484 such that
upper adhesive strip 276 bonds cover strip segment 495
to rear shoulder web panel 240 and lower adhesive strip
278 bonds cover strip segment 495 to rear surface 497 of
torso web piece 484. In other words, cover strip segment
495 is used to couple together rear shoulder web panel
240 of shoulder web piece 214 and rear surface 497 of
torso web piece 484.

[0090] Referring to FIG. 23, isolation gown 482 in-
cludes shoulder web piece 214 shown in FIGS. 14-16
and a folded torso web piece 496 including top edge 416,
bottom edge 418, folded left and right side edges 420,
422, and overlapping left and right side panel edges 424,
426. Torso web piece 496 also includes two tie straps
498, 500. Tie strap 498 is positioned adjacent right side
panel edge 426, and tie strap 500 is positioned adjacent
left side panel edge 424 inside of torso web piece 496. In
torso web piece 496, right side panel edge 426 is folded
over left side panel edge 424 by overlapping distance 490
in a similar manner to that of FIG. 22. Thus, torso web
piece 484 may be formed from a torso web panel with a
substantially similar length to that of torso web piece 484
of FIG. 22. When in use, tie strap 498 will be separated
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from torso web piece 496 along a perforation line 502, but
will remain integrated with torso web piece 496 adjacent
top edge 416. Tie strap 500, on the other hand, will be
completely separated from torso web piece 496 along a
perforation line 504. Thereafter, right side panel edge 424
of torso web piece 496 will be where perforation line 504
was before the separation of tie strap 500. After separa-
tion, tie straps 498, 500 may be tied around a wearer of
isolation gown 482 in order to keep isolation gown 482
close to the wearer and further prevent contact with
possibly unsafe substances. Isolation gown 482 further
includes a cover strip segment 495 similar to that de-
scribed above with respect to FIG. 22.

[0091] Referring nowto FIGS. 24 and 25, portions ofan
exemplary manufacturing line 506 for manufacturing
multi-piece closed-back isolation gowns is illustrated,
according to an embodiment of the invention. FIG. 24
illustrates the machinery in manufacturing line 506 for
performing a method of manufacturing multi-piece
closed-back isolation gowns such as, for example, iso-
lation gowns 480 and 482 of FIGS. 22 and 23. FIG. 25
illustrates how webs may be manipulated and combined
into multi-piece closed-back isolation gown 480 and 282
of FIGS. 22 and 23 in manufacturing line 506. As such,
like elements in FIGS. 22 and 23 are numbered identi-
cally to corresponding elements in FIGS. 24 and 25.
[0092] Manufacturing line 506 includes a torso web
piece section 508 that forms one of torso web pieces
484, 496, a shoulder web piece section 510 that forms
shoulder web pieces 214, and an isolation gown section
512 that forms multi-piece closed-back isolation gown
480, 482 from torso web pieces 484, 496 and shoulder
web piece 214. In general, manufacturing line 506 per-
forms operations along a machine direction 514, but also
performs operations in a cross-machine direction 516
thatis perpendicular to machine direction 514. In order to
facilitate the formation of torso web pieces 484, 496 at
least one continuous torso web 518 including a contin-
uous left side panel edge 519 and a continuous right side
panel edge 521 is fed into torso web piece section 508 in
machine direction 514. Continuous torso web 518 may
be fed into torso web piece section 508 via a turnbar
infeed process during which continuous torso web 518 is
unwound from aroll (not shown) and directed past atleast
one roller 520. Torso web piece section 508 will be in one
of two configurations 523, 525 for processing continuous
torso webs 518. In configuration 523, a single continuous
torso web 518 is provided and folded. In configuration
518, two separate continuous torso webs 518 are pro-
vided and bonded together.

[0093] Initially, regarding configuration 523, continu-
ous torso web 518 may pass through an optional perfora-
tion unit or apparatus 528 including a rotary anvil 530
aligned with a rotary knife roll 532 having one or more
knives 534. Each knife 534 may be positioned within an
insert (not shown) on rotary knife roll 532 and arranged to
align with a corresponding insert (not shown) inset within
rotary anvil 530 during operation of perforation unit 528.
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Perforation unit 528 may be included in order to cutone or
more perforation lines 536 in continuous torsoweb 518 in
order to define one or more integral continuous tie strap
webs 538. When continuous torso web 518 is cut later on
in torso web piece section 508, perforation lines 536 may
become perforation lines 492, 494 in FIG. 22, or perfora-
tion lines 502, 504 in FIG. 23 in order to define tie straps
486, 488 in FIG. 22, or tie straps 498, 500 in FIG. 23.
[0094] Once integral continuous tie strap webs 538
have been formed, continuous torso web 518 is directed
to a folding unit 540. Folding unit 540 may include folding
boards, plow-style folding components, vacuum con-
veyors, and/or other known folding technologies and is
configured to fold continuous torso web 518 in cross-
direction 516 at each of continuous left and right side
panel edges 519, 521 such that continuous right side
panel edge 521 is folded over continuous left side panel
edge 519, as shown in FIG. 25. In other words, folding
over continuous left side panel edge 519 must occur
before folding over continuous right side panel edge
521. However, in various embodiments, left side panel
edge 519 may be folded over right side panel edge 521.
Regardless, in folding continuous torso web 518, con-
tinuous folded left and right side edges 542, 544 are
formed.

[0095] If configuration 525 of torso web piece section
508 is used in manufacturing line 506 instead of config-
uration 523, torso web piece section 508 will receive two
continuous torso webs 518a, 518b in machine direction
514. Since configuration 525 utilizes two continuous
torso webs 518a, 518b rather than a single continuous
torsoweb 518, continuous torso webs 518a, 518b may be
much narrower than continuous torso web 518 such as,
for example, approximately half the width of continuous
torso web 518. Continuous torso webs 518a is laid over
continuous web 518b, and continuous torso webs 518a,
518b pass through a bonding unit or apparatus 546. In
FIG. 24, bonding unit 546 is shown as an ultrasonic
bonding unit 546 including a rotary anvil 548 and an
ultrasonic fixed blade horn or sonotrode 550 that coop-
erate to create side seams (not shown) in continuous
torso webs 518a, 518b. However, bonding unit 546 may
alternatively include components for creating the side
seams via a different bonding technique such as, for
example, sonic, thermal, pressure, or adhesive bonding
techniques or various other forms of bonding known in
the industry. After passing through bonding unit 546,
bonded continuous torso webs 518a, 518b are referred
to as continuous torso web 518.

[0096] Regardless of whether torso web piece section
508 includes configuration 523 or configuration 525, the
resulting continuous torso web 518 passes through a
cutting unit or apparatus 554 for cutting discrete torso
web pieces from continuous torso web 518 at a cut line
553, as shown in FIG. 25. The discrete torso web pieces
may also be in the form of torso web piece 484 of FIG. 22
of torso web piece 496 of FIG. 23. Cutting unit 554 is
shown in FIG. 24 with the same components as perfora-
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tion unit 528 including rotary anvil 530 aligned with rotary
knife roll 532 having one or more knives 534. However, in
cutting unit 554, each knife 534 on rotary knife roll 532 is
configured to completely separate discrete torso web
pieces 484, 496 rather than create perforation lines.
[0097] Afterdiscrete torso web pieces 484, 496 are cut
from continuous torso web 518, discrete torso web
pieces 484, 496 may be processed by a number of
optional units or apparatus to rearrange discrete torso
web pieces 484, 496 for placement onto a continuous
shoulder web 555. More specifically, torso web piece
section 508 may include an optional re-pitching unit or
apparatus 556 configured to create a gap between ad-
jacent discrete torso web pieces 484, 496 in machine
direction 514, an optional folding unit or apparatus 558
configured to fold discrete torso web pieces 484, 496,
and/or an optional rotational unit or apparatus 560 con-
figured to rotate discrete torso web pieces 484, 496 by
approximately 90 degrees, as shown in FIG. 25 as anon-
limiting example. Optional folding units 558 may be con-
figured to fold discrete torso web pieces 484, 496 in a
variety of ways. As non-limiting examples, optional fold-
ing units 558 may be configured to bi-fold, tri-fold, or
quad-fold torso web pieces 484, 496. Alternatively, the
re-pitching, folding, and rotating of discrete torso web
pieces 484, 496 may be performed by a single unit or
apparatus, as discussed in more detail below with re-
spect to isolation gown section 512.

[0098] As shown in FIGS. 24 and 25, shoulder web
piece section 510 operates simultaneously with torso
web piece section 508. To begin, at least one continuous
shoulder web 555 is fed into shoulder web piece section
510 of manufacturing line 506 in machine direction 514.
Continuous shoulder web(s) 555 may be fed into
shoulder web piece section 510 via a turnbar infeed
process during which continuous shoulder web 555 is
unwound from aroll (not shown) and directed past atleast
one roller 562. Shoulder web piece section 510 will be in
one of two different configurations 564, 566 for proces-
sing continuous shoulder webs 155. In configuration 564,
a single continuous shoulder web 555 is provided and
processed. In configuration 566, two separate front and
rear continuous shoulder webs 555a, 555b are provided,
processed, and bonded together.

[0099] Initially, regarding configuration 564, continu-
ous shoulder web 555 is directed to a slitting unit or
apparatus 568 including rotary anvil 530 and rotary knife
roll 532 with one or more knives 534. Slitting unit 568 is
configured to form a slit 570 in continuous shoulder web
555 in order to form a continuous cover strip segment
572. When continuous cover strip segment 572 is cut
later on in isolation gown section 512, continuous cover
strip segment 572 willbecome a plurality of discrete cover
strip segments 495, as shown in FIGS. 22 and 23. Con-
tinuous cover strip segment 572 is then directed away
from continuous shoulder web 555 via one or more rollers
574. However, in various embodiments, continuous cov-
er strip segment 572 may be supplied as a separate web
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or cut from web other than continuous shoulder web 555.
If continuous cover strip segment 572 is not cut from
continuous shoulder web 555, continuous shoulder web
555 may be narrower. Regardless, an optional perfora-
tion unit 575 may be used to create one or more perfora-
tion lines in continuous cover strip segment 572. Mean-
while, continuous shoulder web 555 is directed to a die
and/or perforation unit or apparatus 576 including rotary
anvil 530 and rotary knife roll 532 with one or more knives
534. Die and/or perforation unit 576 is configured to cut
neck openings 244 in continuous shoulder web 555 and
may optionally cut perforation line 446 and thumb slits
248in continuous shoulderweb 555, as shown in FIG. 25.
[0100] Thereafter, continuous shoulder web 555 en-
ters a folding unit 578, which may include folding boards,
plow-style folding components, vacuum conveyors, an-
d/or other known folding technologies. Continuous
shoulder web 555 is folded in cross-machine direction
516 to define folded top edge 242 shown in FIGS. 22 and
23. The fold created by folding unit 578 is made slightly
off-centerinin order to create area 268 uncovered by rear
shoulder web 240. Once folded, continuous shoulder
web 555 passes through a bonding unit or apparatus
580. In FIG. 24, bonding unit 580 is shown as an ultra-
sonic bonding unit 580 including rotary anvil 548 and
sonotrode 550 that cooperate to create underarm seams
in continuous shoulder web 555. However, bonding unit
580 may alternatively include components for creating
the underarm seams via a different bonding technique
such as, for example, sonic, thermal, pressure, or ad-
hesive bonding techniques or various other forms of
bonding known in the industry. As shown in FIG. 25,
the underarm seams may be, for example, underarm
seams 258 of shoulder web piece 214 of FIGS. 22 and 23.
[0101] If configuration 566 of shoulder web piece sec-
tion 510 is used in manufacturing line 506 instead of
configuration 564, shoulder web piece section 510 will
receive front and rear continuous shoulder webs 555a,
555b that are approximately half as wide as continuous
shoulder web 555 in configuration 564 (not counting
continuous cover strip segment 572). In the same man-
ner as in configuration 564, front and rear continuous
shoulder webs 555a, 555b will pass through separate die
and/or perforation units 576a, 576b, respectively. Die
and/or perforation unit 576a is configured to create neck
openings 244 and/or optional thumb slits 248 in front
continuous shoulder web 555a. Die and/or perforation
unit 576b is configured to create neck openings 244
and/or optional perforation line 246 in rear continuous
shoulder web 555b. Rear continuous shoulder web 555b
also passes through slitting unit 568 to form a slit 570 in
rear continuous shoulder web 555b and create contin-
uous cover strip segment 572. Continuous cover strip
segment 572 is then directed away from rear continuous
shoulder web 555b via one or more rollers 574. While
FIG. 24 illustrates slitting unit 568 before die and/or
perforation unit 576b, they may be reversed in various
embodiments. Alternatively, in various embodiments,
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continuous cover strip segment 572 may be supplied
as a separate web or cut from a web other than rear
continuous shoulder web 555b. If continuous cover strip
segment 572 is not cut from rear continuous shoulder
web 555b, rear continuous shoulder web 555b may be
narrower.

[0102] Next, front and rear continuous shoulder webs
555a, 555b are laid on top of each other and passed
through a bonding unit or apparatus 582. Like bonding
unit 580 in configuration 564 of shoulder web piece
section 510, bonding unit 582 is shown in FIG. 24 as
including rotary anvil 548 and sonotrode 550 for perform-
ing ultrasonic bonding, but may include equipment for
performing another bonding technique such as, for ex-
ample, sonic, thermal, pressure, or adhesive bonding.
However, in addition to creating underarm seams in
continuous shoulder webs 555a, 555b, bonding unit
582 also creates a top seam (not shown) adjacent to
top edges (not shown) of continuous shoulder webs
555a, 555b. The result of the bonding is that the com-
bined front and rear continuous shoulder webs 555a,
555b are arranged similarly to continuous shoulder
web 555 of configuration 564, but with the inclusion of
the top seam between front and rear continuous shoulder
webs 555a, 555b. As such, the combined front and rear
continuous shoulder webs 555a, 555b will be referred to
as continuous shoulder web 555. After passing through
configuration 564 or configuration 566, continuous
shoulder web 555 passes by an adhesive applicator
584, which applies adhesive strip 272 in area 268 of front
shoulder web panel 238 uncovered by rear shoulder web
panel 240 shown in FIGS. 22 and 23.

[0103] As illustrated by FIGS. 24 and 25, after torso
web piece section 508 and shoulder web piece section
510 have completed their operations, torso web pieces
484, 496 and continuous shoulder web 555 are provided
by torso and shoulder web piece sections 508, 510,
respectively, to isolation gown section 512. Continuous
cover strip segment 572 is also directed to isolation gown
section 512. Isolation gown section 512 includes a torso
web piece transfer unit or apparatus 586 configured to
transfer discrete torso web pieces 484, 496 in a rotational
direction 588 (counter-clockwise in FIGS. 24 and 25)
such that front surface 425 of each discrete torso web
piece 484, 496 is placed onto adhesive strips 272 on
continuous shoulder web 555 for attachment to contin-
uous shoulder web 555. Transfer unit 586 may be a
separate unit from that of re-pitching unit 556, folding
unit558, and/or rotational unit 560 in the form of a vacuum
drumin which a vacuum drawn through holes (not shown)
in the vacuum drum carries discrete torso web pieces
484, 496 and transfers them to continuous shoulder web
555. However, transfer unit 586 may be in the form of a
unit that takes the place of re-pitching unit 556 and/or
rotational unit 558. The unit may be in the form of a cam-
based system (not shown) in which a plurality of vacuum
pucks (not shown) may re-pitch and/or rotate discrete
torso web pieces 484, 496 and place them onto contin-
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uous shoulder web 555. The unit may also be a track-
based system (not shown) in which a plurality of vacuum
pucks (not shown) on a track re-pitch and/or rotate dis-
crete torso web pieces 484, 496 and place them onto
continuous shoulderweb 555. Inthe track-based system,
the vacuum pucks may be controlled individually by
separate drive elements on the track and could then
be more easily reconfigured electronically as necessary.
In the case where transfer unit 586 is the cam-based or
track-based system, discrete torso web pieces 484, 496
may optionally be folded by folding unit 558 before being
carried by transfer unit 586. Discrete torso web pieces
484, 496 are folded by folding unit 558 slightly off-center
such that bottom edge 418 of each discrete torso web
piece 484, 496 is folded toward, but spaced apart from,
top edge 416.

[0104] After discrete torso web pieces 484, 496 are
placed onto adhesive strips 272 on continuous shoulder
web 555, an adhesive applicator 590 applies adhesive
strips 276, 278 onto rear surface 225 of discrete torso
web pieces 484, 496 adjacenttop edge 416 and onto rear
shoulder web panel 240 adjacent bottom edge 454. In an
alternative embodiment, optional adhesive applicator
591 is provided in place of or in addition to adhesive
applicator 590 to apply adhesive strips 276, 278 onto
continuous cover strip segment 572. Next, continuous
cover strip segment 572 is placed over adhesive strips
276, 278 to bond together torso web pieces 484, 496 and
rear shoulder web panels 240. Once discrete torso web
pieces 484, 496 and continuous shoulder web 555 are
bonded together, the combined structure may be con-
sidered as a continuous isolation garment web, referred
to hereafter as continuous isolation gown web 592. Con-
tinuous isolation gown web 592 is directed to a folding
unit or apparatus 594, which may include folding boards,
plow-style folding components, vacuum conveyors, an-
d/or other known folding technologies. As shown in FIG.
25, folding unit 594 may fold continuous isolation gown
web 592 by folding discrete torso web pieces 484, 496
over continuous shoulder web 555. However, folding unit
594 may also fold discrete torso web pieces 484, 496
under continuous shoulder web 555 or fold continuous
shoulder web 555 over or under discrete torso web
pieces 484, 496.

[0105] Upon completion of the folding, continuous iso-
lation gown web 592 passes through a die unit or appa-
ratus 596 including rotary anvil 530 and rotary knife roll
532 with one or more knives 534. However, in some
embodiments, continuous isolation gown web 592 may
pass through die unit 596 before folding unit 594. Die unit
596 is configured to cut out excess underarm and cover
strip material and wrist cutouts 598 from continuous
shoulder web 555 in front and rear shoulder web panels
238, 240 and create underarm edges 252, 256 in front
and rear shoulder web panels 238, 240, respectively. Die
unit 596 may also be configured to separate continuous
isolation gown web 592 into discrete multi-piece closed-
back/tube-style isolation gowns 480, 482 including re-
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spective torso web pieces 412 and shoulder web pieces
214 atcutlines 600. Alternatively, die unit 596 may create
cut lines 600 as perforation lines 600 when it is desired to
package continuous isolation gown web 592 in a roll from
which an individual may tear discrete isolation gowns
480, 482 as needed.

[0106] Once die unit 596 has removed excess material
and wrist cutouts 598 and/or cut continuous isolation
gown web 592 into discrete isolation gowns 480, 482,
discrete isolation gowns 480, 482 pass through a multi-
stage folding unit or apparatus 602. As a non-limiting
example, multi-stage folding unit 602 may include three
tuckers (not shown) that perform a tri-fold operation on
each isolation gown 480, 482 to make them ready for
packaging, as shown in FIG. 25. While a tri-fold config-
uration is described herein, it is contemplated that multi-
stage folding unit 602 may be configured to create any
number of folds in isolation gowns 480, 482 to create the
desired package shape. However, if continuous isolation
gown web 592 has not been separated into discrete
isolation gowns 480, 482, multi-stage folding unit 602
may instead by a rewinder for rolling up continuous
isolation gown web 592 for packaging in an isolation
gown web dispenser (not shown) from which discrete
isolation gowns 480, 482 may be torn, as described
above.

[0107] Beneficially, embodiments of the invention in-
clude an apparatus and method of manufacturing multi-
piece closed-back isolation garments having a torso web
piece and a shoulder web piece. In manufacturing the
torso web pieces, either a single continuous torso web is
folded or two continuous torso webs are bonded together.
In manufacturing the shoulder web pieces, front and rear
shoulder web panels are formed by either folding one
continuous shoulder web and bonding the overlapping
shoulder web layers or by bonding two continuous
shoulder webs together. Discrete torso web pieces are
cut from a continuous torso web by a cutting unit. A
transfer unit transfers the discrete torso web pieces onto
the continuous shoulder web such that top edges of the
discrete torso web pieces overlap a bottom edge of the
front shoulder web panels of the continuous shoulder
web with an adhesive strip. Thereafter, either the con-
tinuous shoulder web is folded over the discrete torso
web pieces and bonded with adhesive or a continuous
cover strip segmentis applied to couple the discrete torso
web pieces and continuous shoulder web to form a con-
tinuous multi-piece closed-back isolation garment web
which may be would into a roll or cut to form discrete
isolation garments for folding and packaging. The man-
ufacturing of the multi-piece closed-back isolation gar-
ments can quickly produce the isolation garments without
manual input and with only a small amount of scrap
material. The formation of the torso web pieces does
not result in any scrap material, and the formation of the
shoulder web pieces results in only minimal scrap ma-
terial from cutting neck and wrist openings and excess
underarm material.
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[0108] Therefore, according to one embodiment of the
invention, an apparatus for manufacturing multi-piece
closed-back isolation garments includes a die unit con-
figured to cut neck openings in a continuous shoulder
web having a first edge and a second edge opposite the
firstedge, afirstadhesive applicator configured to apply a
plurality of first adhesive strips on the continuous
shoulder web adjacent to the first edge of the continuous
shoulder web, and a transfer unit configured to transfer
torso web pieces having a substantially tubular shape
onto each first adhesive strip such that a first edge of the
torso web piece is overlapping the first edge of the con-
tinuous shoulder web. The apparatus further includes a
second adhesive applicator configured to apply a plur-
ality of second adhesive strips on each torso web piece
adjacent to the first edge of each torso web piece, a first
folding unit configured to fold the continuous shoulder
web such that the second edge of the continuous
shoulder web overlaps each second adhesive strip to
form first shoulder web panels and second shoulder web
panels overlapping each otherin the continuous shoulder
web, and a bonding unit configured to create underarm
seams between first shoulder web panels and second
shoulder web panels overlapping each other in the con-
tinuous shoulder web to form shoulder web pieces.
[0109] According to another embodiment of the pre-
sent invention, a method of manufacturing multi-piece
closed-back isolation garments includes cutting neck
openings in a continuous shoulder web having a first
edge and a second edge opposite the first edge with a
first die unit, applying a plurality of first adhesive strips on
the continuous shoulder web adjacent to the first edge of
the continuous shoulder web with an adhesive applicator,
and transferring, with a transfer unit, a torso web piece
having a substantially tubular shape onto each first ad-
hesive strip such that a first edge of the torso web piece is
overlapping the first edge of the continuous shoulder
web. The method also includes applying a plurality of
second adhesive strips on each torso web piece adjacent
to the first edge of each torso web piece, folding the
continuous shoulder web with a folding unit such that
the second edge of the continuous shoulder web over-
laps each second adhesive strip to form first shoulder
web panels and second shoulder web panels overlap-
ping each other in the continuous shoulder web, and
creating underarm seams between the first and second
shoulder web panels using a first bonding unit to form
shoulder web pieces.

[0110] This written description uses examples to dis-
close the invention, including the best mode, and also to
enable any person skilled in the art to practice the inven-
tion, including making and using any devices or systems
and performing any incorporated methods. The paten-
table scope of the invention is defined by the claims.
[0111] While the invention has been described in detail
in connection with only a limited number of embodiments,
it should be readily understood that the invention is not
limited to such disclosed embodiments. Additionally,
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while various embodiments of the invention have been
described, it is to be understood that aspects of the
invention may include only some of the described embo-
diments. Accordingly, the invention is not to be seen as
limited by the foregoing description but is only limited by
the scope of the appended claims.

Claims

1. An apparatus for manufacturing multi-piece closed-
back isolation garments, the apparatus comprising:

a die unit (168) configured to cut neck openings
in a continuous shoulder web (155) having a first
edge and a second edge opposite the first edge;
the apparatus characterized in further compris-

ing:

a first adhesive applicator (172) configured
to apply a plurality of first adhesive strips
(174) on the continuous shoulder web ad-
jacent to the first edge of the continuous
shoulder web;

a transfer unit (176) configured to transfer
torso web pieces (84) having a substantially
tubular shape onto each first adhesive strip
such that a first edge of the torso web piece
is overlapping the first edge of the contin-
uous shoulder web;

a second adhesive applicator (180) config-
ured to apply a plurality of second adhesive
strips (182) on each torso web piece adja-
cent to the first edge of each torso web
piece;

afirstfolding unit (184) configured to fold the
continuous shoulder web such that the sec-
ond edge of the continuous shoulder web
overlaps each second adhesive strip to form
first shoulder web panels and second
shoulder web panels overlapping each
other in the continuous shoulder web; and
a bonding unit (186) configured to create
underarm seams (58) between first
shoulder web panels and second shoulder
web panels overlapping each other in the
continuous shoulder web to form shoulder
web pieces.

2. The apparatus of claim 1 further comprising:

a second folding unit (140) configured to fold a
continuous torso web having a first edge and a
second edge opposite the first edge such that
the first and second edges of the continuous
torso web overlap each other; and

a cutting unit (154) configured to cut the torso
web pieces from the folded continuous torso
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web.

3. The apparatus of claim 2 further comprising a per-

foration unit (128) configured to create at least one
perforation line (92) in the continuous torso web to
define at least one integrated continuous tie strap
before the folding unit folds the continuous torso web
such that, after the cutting unit cuts the torso web
pieces from the folded continuous torso web, each
torso web piece comprises an integrated tie strap.

The apparatus of claim 1 further comprising a stretch
patch unit (700) comprising:

at least one adhesive applicator (704) config-
ured to apply an adhesive to at least one con-
tinuous stretch patch web;

at least one slip cut unit (706) comprising a
vacuum anvil (708) and a knife roll (710), the
at least one slip cut unit configured to:

receive the continuous stretch patch web
with adhesive applied on the vacuum anvil;
cut the continuous stretch patch web into
discrete stretch patches on the vacuum an-
vil with the knife roll; and

apply the discrete stretch patches (97) over
the neck openings on the continuous
shoulder web with the vacuum anvil; and
at least one die unit (720) configured to cut
openings in the discrete stretch patches
within the neck openings on the continuous
shoulder web.

The apparatus of claim 1 wherein the transfer unit is
configured to re-pitch the torso web pieces, rotate
the torso web pieces, or re-pitch and rotate the torso
web pieces while transferring the torso web pieces.

The apparatus of claim 1 further comprising a cutting
unit (192) configured to cut discrete multi-piece
closed-back isolation garments from the continuous
isolation garment web.

The apparatus of claim 1 further comprising a sec-
ond folding unit (198) configured to bi-fold, tri-fold, or
quad-fold each torso web piece before it reaches the
transfer unit.

The apparatus of claim 1 wherein the die unit is
further configured to cut perforation lines (46) in
the continuous shoulder web, each perforation line
extending from one of the neck openings to the
second edge of the second continuous shoulder
web.

A method of manufacturing multi-piece closed-back
isolation garments with an apparatus according to
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40
any previous claims, the method comprising:

cutting neck openings (44) in a continuous
shoulder web (155) having a first edge and a
second edge opposite the first edge with a first
die unit;

applying a plurality of first adhesive strips (174)
on the continuous shoulder web adjacent to the
firstedge of the continuous shoulderweb with an
adhesive applicator (172);

transferring, with a transfer unit (176), a torso
web piece (84) having a substantially tubular
shape onto each first adhesive strip such that
a first edge of the torso web piece is overlapping
the first edge of the continuous shoulder web;
applying a plurality of second adhesive strips
(182) on each torso web piece adjacent to the
first edge of each torso web piece;

folding the continuous shoulder web with a fold-
ing unit (184) such that the second edge of the
continuous shoulder web overlaps each second
adhesive strip to form first shoulder web panels
and second shoulder web panels overlapping
each other in the continuous shoulder web; and
creating underarm seams (58) between the first
and second shoulder web panels using a first
bonding unit (186) to form shoulder web pieces.

The method of claim 9 further comprising cutting the
continuous shoulder web into discrete shoulder web
pieces with a cutting unit (192) to form multi-piece
closed-back isolation garments each comprising
one of the shoulder web pieces and one of the torso
web pieces.

The method of claim 9 further comprising forming
each torso web piece by:

folding, with a folding unit (140), a continuous
torso web having a first edge and a second edge
opposite the first edge such that the first and
second edges of the continuous torso web over-
lap each other; and

cutting, with a cutting unit (154), the torso web
pieces from the folded continuous torso web
(118).

The method of claim 11 wherein forming each torso
web piece further comprises cutting at least one
perforation line (92) in the continuous torso web to
define at least one integrated continuous tie strap
with a perforation unit before folding the continuous
torso web; and

wherein, upon cutting the discrete torso web pieces
from the folded continuous torso web, each discrete
torso web piece includes at least one integrated tie
strap.
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13. The method of claim 11 wherein forming each torso

web piece further comprises:

slitting at least one continuous tie strap from the
continuous torso web with a slitting unit (122)
before folding the continuous torso web; and
after folding the continuous torso web, reattach-
ing the continuous tie strap to the continuous
torso web with adhesive;

wherein, upon cutting the discrete torso web
pieces from the folded continuous torso web,
each discrete torso web piece includes at least
one tie strap.

14. The method of claim 9 further comprising:

applying a neck stretch patch (97) over each
neck opening in the continuous shoulder web
with a first slip cut unit (706); and

cutting an opening in each neck stretch patch
with a second die unit (720).

15. The method of claim 14 further comprising:

cutting wrist openings (93, 95) in the continuous
shoulder web using the first die unit;

applying a wrist stretch patch (99) over each
wrist opening in the continuous shoulder web
using the first slip cut unit or a second slip cut
unit; and

cutting an opening (103) in each wrist stretch
patch using a third die unit (103).

Patentanspriiche

Vorrichtung zum Herstellen mehrteiliger geschlos-
sener Isolationskleidung, wobei die Vorrichtung auf-
weist:

eine Matrizeneinheit (168), konfiguriert um
Hals6ffnungen in eine durchgehende Schulter-
bahn (155), zu schneiden mit einer ersten Kante
und einer zweiten Kante gegenuber der ersten
Kante;

wobei die Vorrichtung dadurch gekennzeich-
net ist, dass sie ferner aufweist:

einen ersten Klebstoffapplikator (172), der
so konfiguriert ist, dass er eine Vielzahl von
ersten Klebestreifen (174) auf der durch-
gehenden Schulterbahn aufbringt, angren-
zend zu der ersten Kante der durchgehen-
den Schulterbahn;

eine Ubertragungseinheit (176), ausgebil-
detzum Ubertragen von Torsobahnstiicken
(84) mit einer im Wesentlichen réhrenférmi-
gen Form aufjeden ersten Klebestreifen, so
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dass eine erste Kante der Torsobahn die
erste Kante der durchgehenden Schulter-
bahn Uberlappt;

einen zweiten Klebstoffapplikator (180), der
so konfiguriert ist, dass er eine Vielzahl von
zweiten Klebestreifen (182) auf jedem Tor-
sobahnstiick aufbringt, das an die erste
Kante jedes Torsobahnstlicks angrenzt;
eine erste Faltvorrichtung (184), die so kon-
figuriert ist, dass sie die durchgehenden
Schulterbahn derart faltet, dass die zweite
Kante der durchgehenden Schulterbahn je-
den zweiten Klebestreifen Uberlappt, um
erste Schulterbahnen und zweite Schulter-
bahnen zu bilden, die sich in der durchgeh-
enden Schulterbahn lberlappen; und

eine Klebeeinheit (186), die so konfiguriert
ist, dass sie Unterarmnahte (58) zwischen
den ersten Schulterbahnen und den zwei-
ten Schulterbahnen erzeugt, die sich in der
durchgehenden Schulterbahn tberlappen,
um Schulterbahnstiicke zu bilden.

2. Vorrichtung nach Anspruch 1, ferner aufweisend:

eine zweite Falteinheit (140), ausgebildet zum
Falten einer durchgehenden Torsobahn mit ei-
ner ersten Kante und einer zweiten Kante, die
der ersten Kante gegenuberliegen, so dass die
erste und die zweite Kante der durchgehenden
Torsobahn einander Gberlappen; und

eine Schneideinheit (154), die so konfiguriert ist,
dass sie die Rumpfstegstlicke aus der gefalte-
ten durchgehenden Torsobahn schneidet.

Vorrichtung nach Anspruch 2, die ferner eine Perfo-
rationseinheit (128) aufweist, die so konfiguriert ist,
um zumindest eine Perforationslinie (92) in der
durchgehenden Torsobahn zu erzeugen, um zumin-
dest ein integriertes durchgehendes Bindeband zu
definieren, bevor die Falteinheit die durchgehende
Torsobahn derart faltet, sodass nach dem Schnei-
dender Schneideinheit die Torsobahnstiicke aus der
gefalteten durchgehenden Torsobahn geschnitten
werden, wobei jedes Torsobahnstuck ein integrier-
tes Bindeband aufweist.

Vorrichtung nach Anspruch 1, ferner aufweisend
eine Stretch-Patch-Einheit (700), aufweisend:

zumindest einen Klebstoffapplikator (704), kon-
figuriert zum Auftragen eines Klebstoffs auf zu-
mindest eine durchgehende Stretch-Patch-
Bahn;

zumindest eine Gleitschnitteinheit (706), auf-
weisend einen Vakuumamboss (708) und eine
Messerrolle (710), wobei die zumindest eine
Gleitschnitteinheit konfiguriert ist um:
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die durchgehende Stretch-Patch-Bahn mit
Klebstoff aufzunehmen, die auf den Va-
kuumamboss aufgetragen wird;

die durchgehende Stretch-Patch-Bahn auf
dem Vakuumamboss mit der Messerrolle in
diskrete Stretch-Patches zu zerschneiden;
und

die diskreten Stretch-Patches (97) mit dem
Vakuumamboss uUber die Hals6ffnungen
auf der durchgehenden Schulterbahn auf-
zubringen; und

zumindest eine Matrizeneinheit (720), die
zum Schneiden von Offnungen in den dis-
kreten Strech-Patches innerhalb der Hals-
offnungen auf der durchgehenden Schul-
terbahn konfiguriert ist.

Vorrichtung nach Anspruch 1, wobei die Ubertra-
gungseinheit so konfiguriert ist, dass sie die Torso-
bahnstliicke neu ausrichtet, die Torsobahnstlicke
dreht oder die Torsobahnstlicke neu ausrichtet
und dreht, wahrend die Torsobahnstiicke Gibertragen
werden.

Vorrichtung nach Anspruch 1, die ferner eine Schnei-
deeinheit (192) aufweist, die so konfiguriert ist, dass
sie diskrete, mehrteilige, geschlossene Isolations-
kleidung aus der kontinuierlichen Isolationsklei-
dungsbahn schneidet.

Vorrichtung nach Anspruch 1, die ferner eine zweite
Falteinheit (198) aufweist, die so konfiguriert ist,
dass jedes Torsobahnstick vor seiner Erreichen
der Ubertragungseinheit doppelt gefaltet, dreifach
gefaltet oder vierfach gefaltet wird.

Vorrichtung nach Anspruch 1, wobei die Matrizen-
einheit ferner so konfiguriert ist, dass sie Perfora-
tionslinien (46) in der durchgehenden Schulterbahn
schneidet, wobei sich jede Perforationslinie von ei-
ner der Halséffnungen bis zur zweiten Kante der
zweiten durchgehenden Schulterbahn erstreckt.

Verfahren zur Herstellung von mehrteiliger ge-
schlossener Isolationskleidung mit geschlossenem
Rucken mit einer Vorrichtung nach einem der vor-
hergehenden Anspriiche, wobei das Verfahren fol-
gendes aufweist:

Schneiden von Halséffnungen (44) in eine
durchgehende Schulterbahn (155) miteiner ers-
ten Kante und einer zweiten Kante gegentber
der ersten Kante mit einer ersten Matrizenein-
heit;

Auftragen mehrerer erster Klebestreifen (174)
auf die durchgehende Schulterbahn neben der
ersten Kante der durchgehenden Schulterbahn
mit einem Klebstoffapplikator (172);
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Ubertragen mit einer Ubertragungseinheit (176)
eines Torsobahnstiicks (84) mit einer im We-
sentlichen réhrenférmigen Form auf jeden ers-
ten Klebestreifen, so dass eine erste Kante der
Torsobahn die erste Kante der durchgehenden
Schulterbahn tGberlappt;

Auftragen einer Vielzahl von zweiten Klebestrei-
fen (182) auf jedes Torsobahnstiick, das an die
erste Kante jedes Torsobahnstiicks angrenzt;
Falten des durchgehenden Schulterbands mit
einer Falteinheit (184) derart, dass die zweite
Kante der durchgehenden Schulterbahn jeden
zweiten Klebestreifen Uberlappt, um erste
Schulterbahnen und zweite Schulterbahnen
zu bilden, die sich in der durchgehenden Schul-
terbahn Gberlappen; und

Erzeugen von Unterarmnahten (58) zwischen
der ersten und der zweiten Schulterbahn unter
Verwendung einer ersten Klebeeinheit (186)
zum Formen von Schulterbahnstiicken.

Verfahren nach Anspruch 9 ferner, aufweisend das
Schneiden der durchgehenden Schulterbahn in dis-
krete Schulterbahnen mit einer Schneideinheit (192)
zur Bildung mehrteiliger, geschlossener Isolations-
kleidung, die jeweils eines der Schulterbahnstiicke
und eines der Torsobahnstiicke aufweisen.

Verfahren nach Anspruch 9, das ferner das Bilden
jedes Torsobahnstilicks aufweist durch:

Falten mit einer Falteinheit (140), eine durchge-
hende Torsobahn mit einer ersten Kante und
einer zweiten Kante, die der ersten Kante ge-
genuberliegen, so dass die erste und die zweite
Kante der durchgehenden Torsobahn sich tiber-
lappen; und

Schneiden mit einer Schneideinheit (154) der
Torsobahnstlicke aus der gefalteten durchgeh-
enden Torsobahnbahn (118).

Verfahren nach Anspruch 11, wobei das Bilden jedes
Torsobahnstiicks weiterhin das Schneiden mindes-
tens einer Perforationslinie (92) in der durchgehen-
den Torsobahn aufweist, um zumindest ein integrier-
tes kontinuierliches Bindeband mit einer Perfora-
tionseinheit zu definieren, bevor die durchgehende
Torsobahn gefaltet wird; und

wobei beim Schneiden der diskreten Torsobahnstii-
cke aus der gefalteten durchgehenden Torsobahn
jedes diskrete Torsosbahnstiick mindestens ein in-
tegriertes Bindeband aufweist.

Verfahren nach Anspruch 11, wobei das Bilden jedes
Torsobahnstlicks weiterhin aufweist:

Schlitzen von zumindest einem durchgehenden
Bindeband aus der durchgehenden Torsobahn
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mit einer Schlitzeinheit (122) vor dem Falten der
durchgehenden Torsobahn; und

nach dem Falten der durchgehenden Torso-
bahn das durchgehende Bindeband mit Kleb-
stoff wieder an der durchgehenden Torsobahn
befestigen;

wobei beim Schneiden der diskreten Torso-
bahnstiicke aus der gefalteten durchgehenden
Torsobahn jedes diskrete Torsobahnstick min-
destens einen Bindegurt aufweist.

14. Verfahren nach Anspruch 9, das ferner aufweist:

Aufbringen eines Hals-Stretch-Patches (97)
Uber jede Halsoffnung in der durchgehenden
Schulterbahn mit einer ersten Gleitschnittein-
heit (706); und

Schneiden einer Offnung in jedes Hals-Stretch-
Patch mit einer zweiten Matrizeneinheit (720).

15. Verfahren nach Anspruch 14 weiterhin aufweisend:

Schneiden von Handgelenkséffnungen (93, 95)
in der durchgehenden Schulterbahn mit der ers-
ten Matrizeneinheit;

Anbringen eines Handgelenks-Stretch-Patches
(99) Uber jede Handgelenkoffnung in der durch-
gehenden Schulterbahn unter Verwendung der
ersten Gleitschnitteinheit oder einer zweiten
Gleitschnitteinheit; und

Schneiden einer Offnung (103) in jedes Hand-
gelenk-Stretch-Patch mit einer dritten Matrizen-
einheit (103).

Revendications

Appareil destiné a fabriquer des vétements d’isola-
tion fermés dans le dos a piéces multiples, 'appareil
comprenant :

une unité de matrice (168) configurée pour dé-
couper des ouvertures de cou dans une bande
d’épaule continue (155) ayant un premier bord
et un second bord opposé au premier bord ;
l'appareil étant caractérisé en ce qu’il
comprend en outre :

un premier applicateur d’adhésif (172)
configuré pour appliquer une pluralité de
premiéres bandes adhésives (174) sur la
bande d’épaule continue de maniére adja-
cente au premier bord de la bande d’épaule
continue ;

une unité de transfert (176) configurée pour
transférer des piéces de bande de torse
(84) ayant une forme sensiblement tubu-
laire sur chaque premiére bande adhésive
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de telle sorte qu’un premier bord de la piece
de bande de torse chevauche le premier
bord de la bande d’épaule continue ;

un second applicateur d’adhésif (180) confi-
guré pour appliquer une pluralité de secon-
des bandes adhésives (182) sur chaque
piece de bande de torse de maniere adja-
cente au premier bord de chaque piéce de
bande de torse ;

une premiére unité de pliage (184) configu-
rée pour plier labande d’épaule continue de
telle sorte que le second bord de la bande
d’épaule continue chevauche chaque se-
conde bande adhésive afin de former des
premiers panneaux d'épaule et des se-
conds panneaux d’épaule se chevauchant
les uns les autres dans la bande d’épaule
continue ; et

une unité de collage (186) configurée pour
créer des coutures d’aisselles (58) entre
des premiers panneaux d’épaule et des
seconds panneaux d’épaule se chevau-
chant les uns les autres dans la bande
d’épaule continue afin de former des pieces
de bande d’épaule.

2. Appareil selon la revendication 1, comprenant en

outre :

une seconde unité de pliage (140) configurée
pour plier une bande de torse continue ayant un
premier bord et un second bord opposé au pre-
mier bord de telle sorte que les premier et se-
cond bords de la bande de torse continue se
chevauchent I'un l'autre ; et

une unité de découpe (154) configurée pour
découper les pieces de bande de torse a partir
de la bande de torse continue pliée.

Appareil selon la revendication 2, comprenant en
outre une unité de perforation (128) configurée pour
créer au moins une ligne de perforation (92) dans la
bande de torse continue afin de définir au moins une
sangle d’attache continue intégrée avant que l'unité
de pliage ne plie la bande de torse continue de telle
sorte que, aprés que l'unité de découpe ait découpé
les pieéces de bande de torse a partir de la bande de
torse continue pliée, chaque piece de bande de torse
comprend une sangle d’attache intégrée.

Appareil selon la revendication 1, comprenant en
outre une unité de renfort élastique (700) compre-
nant :

au moins un applicateur d’adhésif (704) confi-
guré pour appliquer un adhésif surau moins une
bande de renfort élastique continue ;

au moins une unité de découpe par glissement
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(706) comprenant une enclume a vide (708) et
un cylindre a lames (710), 'au moins une unité
de découpe par glissement étant configurée
pour :

recevoir la bande de renfort élastique conti-
nue avec I'adhésif appliqué sur I'enclume a
vide ;

découper la bande de renfort élastique
continue en renforts élastiques discrets
sur I'enclume a vide avec le cylindre a la-
mes ; et

appliquer les renforts élastiques discrets
(97) sur les ouvertures de cou sur la bande
d’épaule continue avec I'enclume a vide ; et

au moins une unité de matrice (720) configurée
pour découper des ouvertures dans les renforts
élastiques discrets a l'intérieur des ouvertures
de cou sur la bande d’épaule continue.

Appareil selon la revendication 1, dans lequel I'unité
de transfert est configurée pour replacer les piéces
de bande de torse, tourner les pieces de bande de
torse, ou replacer et tourner les pieces de bande de
torse tout en transférant les piéces de bande de
torse.

Appareil selon la revendication 1, comprenant en
outre une unité de découpe (192) configurée pour
découper des vétements d’isolation fermés dans le
dos a pieces multiples discréetes a partir de la bande
de vétements d’isolation continue.

Appareil selon la revendication 1, comprenant en
outre une seconde unité de pliage (198) configurée
pour plier en deux, en trois ou en quatre chaque
pieéce de bande de torse avant qu’elle n’atteigne
l'unité de transfert.

Appareil selon la revendication 1, dans lequel I'unité
de matrice est en outre configurée pour découper
des lignes de perforation (46) dans la bande d’é-
paule continue, chaque ligne de perforation s’éten-
dant a partir d’'une des ouvertures de cou vers le
second bord de la seconde bande d’épaule continue.

Procédé destiné a fabriquer des vétements d'isola-
tion fermés dans le dos a piéces multiples avec un
appareil selon 'une quelconque des revendications
précédentes, le procédé comprenant :

découper des ouvertures de cou (44) dans une
bande d’épaule continue (155) ayant un premier
bord et un second bord opposé au premier bord
avec une premiére unité de matrice ;

appliquer une pluralité de premieres bandes
adhésives (174) sur la bande d’épaule continue
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de maniere adjacente au premier bord de la
bande d’épaule continue avec un applicateur
d’adhésif (172) ;

transférer, avec une unité de transfert (176), une
piece de bande de torse (84) ayant une forme
sensiblement tubulaire sur chaque premiére
bande adhésive de telle sorte qu’'un premier
bord de la piéce de bande de torse chevauche
le premier bord de la bande d’épaule continue ;
appliquer une pluralité de secondes bandes
adhésives (182) sur chaque piéce de bande
de torse de maniere adjacente au premier bord
de chaque piéce de bande de torse ;

plier la bande d’épaule continue avec une unité
de pliage (184) de telle sorte que le second bord
de la bande d’épaule continue chevauche
chaque seconde bande adhésive afin de former
des premiers panneaux d’épaule et des se-
conds panneaux d’épaule se chevauchant les
uns les autres dans la bande d’épaule continue ;
et

créer des coutures d’aisselles (58) entre les
premier et second panneaux d’épaule a l'aide
d’'une premiére unité de collage (186) afin de
former des piéces de bande d’épaule.

Procédé selon la revendication 9, comprenant en
outre le fait de découper la bande d’épaule continue
en piéces de bande d’épaule discrétes avec une
unité de découpe (192) afin de former des vétements
d’isolation fermés dans le dos a pieces multiples
comprenant chacun une des piéces de bande d’é-
paule et une des piéces de bande de torse.

Procédé selon la revendication 9, comprenant en
outre laformation de chaque piéce de bande de torse
par le fait de :

plier, avec une unité de pliage (140), une bande
de torse continue ayant un premier bord et un
second bord opposé au premier bord de telle
sorte que les premier et second bords de la
bande de torse continue se chevauchent I'un
'autre ; et

découper, avec une unité de découpe (154), les
piéces de bande de torse a partir de la bande de
torse continue pliée (118).

Procédé selon la revendication 11, dans lequel la
formation de chaque piéce de bande de torse
comprend en outre le fait de découper au moins
une ligne de perforation (92) dans la bande de torse
continue afin de définir au moins une sangle d’atta-
che continue intégrée avec une unité de perforation
avant le pliage de la bande de torse continue ; et

dans lequel, lors de la découpe des pieces de bande
de torse discrétes a partir de la bande de torse
continue pliée, chaque piéce de bande de torse
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discréte inclut au moins une sangle d’attache inté-
grée.

13. Procédé selon la revendication 11, dans lequel la
formation de chaque piece de bande de torse 5
comprend en outre :

inciser au moins une sangle d’attache continue

a partir de la bande de torse continue avec une

unité d’incision (122) avant de plier la bande de 170

torse continue ; et

apreés le pliage de la bande de torse continue,

réattacher la sangle d’attache continue a la

bande de torse continue avec I'adhésif ;

dans lequel, lors de la découpe des piéces de 15

bande de torse discrétes a partir de la bande de

torse continue pliée, chaque piéce de bande de

torse discréte inclut au moins une sangle d’atta-

che.

20
14. Procédé selon la revendication 9 comprenant en
outre :

appliquer un renfort élastique de cou (97) sur
chaque ouverture de cou dans la bande d’é- 25
paule continue avec une premiére unité de dé-
coupe par glissement ; et

découper une ouverture dans chaque renfort
élastique de cou avec une deuxiéme unité de
matrice (720). 30

15. Procédé selon la revendication 14, comprenant en
outre :

découper des ouvertures de poignet (93, 95) 35
dans la bande d’épaule continue a l'aide de la
premiére unité de matrice ;

appliquer un renfort élastique de poignet (99)

sur chaque ouverture de poignet dans la bande
d’épaule continue a 'aide de la premiére unité 40
de découpe par glissement ou d’'une seconde
unité de découpe par glissement ; et

découper une ouverture (103) dans chaque
renfort élastique de poignet a I'aide d’une troi-
siéme unité de matrice (103). 45
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