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Abstract:

A coat including a coat body and a fixed collar coupled to the coat body and configured to extend
generally circumferentially when the coat is worn, the fixed collar having a fixed collar retaining
component. The coat further includes a protective collar that is movable between a retracted position
wherein at least part of the protective collar is positioned in the fixed collar, and an extended
position wherein less of the protective collar is positioned in the fixed collar than when the
protective collar is in the retracted position. The protective collar is configured to move in a
generally circumferential direction when moving between the extended position and the retracted
position. The protective collar has a protective collar retaining component that is configured to
interact with the fixed collar retaining component to releasably retain the protective collar in the
extended position.
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PROTECTIVE COAT WITH RETRACTABLE COLLAR
[0001] This application claims priority to U.S. Provisional Patent Application Serial No.
63/190,530, filed on May 19, 2021, the entire contents of which are hereby incorporated by
reference.
[0002] This application relates to a protective garment, and more particularly, to a

protective garment with a collar that can be retracted.

BACKGROUND
[0003] Protective or hazardous duty garments are used in a variety of industries and
seltings 1o protect the wearer [rom hazardous conditions such as heal, smoke, cold, sharp
objects, chemicals, liquids, fumes and the like. The protective garments often include a

fixed collar to provide further protection to the wearer.

SUMMARY
[0004] In one embodiment the invention is a coat including a coat body and a fixed collar
coupled to the coat body and configured to extend generally circumferentially when the
coat is worn, the fixed collar having a fixed collar retaining component. The coat further
includes a protective collar that is movable between a retracted position wherein at least
part of the protective collar is positioned in the fixed collar, and an extended position
wherein less of the protective collar is positioned in the fixed collar than when the
protective collar is in the retracted position. The protective collar is configured to move in
a generally circumferential direction when moving between the extended position and the
retracted position. The protective collar has a protective collar retaining component that is
configured to interact with the fixed collar retaining component to releasably retain the

protective collar in the extended position.

BRIEF DESCRIPTION OF DRAWINGS
[0005] Fig. 1 is a front perspective view of a coat, with portions of various layers cut
away, and with a protective collar in a retracted position;
[0006] Fig. 2 is a front perspective view of the coat of claim 1, with the protective collar in

an extended position;
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[0007] Fig. 3 1s a detail perspective of the collar area of the coat of Fig. 1, with the
protective collar in a partially extended position with portions of the fixed collar and the
protective collar cut away;

[0008] Fig. 4 is a detail perspective of the collar area of the coat of Fig. 2;

[0009] Fig. 5 is a cross-section of the collar taken along line 5-5 of Fig. 4;

[0010] Fig. 6 shows thc cross-scction of Fig. 5, with the protective collar in an alternate
position;

[0011] Fig. 7 shows the cross-section of Fig. 5, with the protective collar in another
alternate position;

[0012] Fig. 8 1s a side cross-section taken along line 8-8 of Fig. 4;

[0013] Fig. 9is a side cross-section taken along line 9-9 of Fig. 4;

[0014] Fig. 10 is a front perspective view of the collar area of the coat of Fig. 1, with the
inner ply of the fixed collar folded upwardly to reveal the protective collar;

[0015] Fig. 11 is a front perspective view of a coat with an alternate embodiment of the
protective collar, with the protective collar in a retracted position;

[0016] Fig. 121is a detail perspective of the collar area of the coat of Fig. 11, with the
protective collar in a partially extended position with portions of the fixed collar and the
protective collar cut away;

[0017] Fig. 13 shows the collar area of Fig. 12, with the protective collar in an extended
position;

[0018] Fig. 14 1is a front view of the collar area of Fig. 12, showing another embodiment of
the protective collar in an extended position;

[0019] Fig. 151s a cross-section ol the protective collar taken along line 15-15 of Fig. 14;
[0020] Fig. 161s a cross-section of the collar taken along line 16-16 of Fig. 14;

[0021] Fig. 17 is a front perspective view of the collar area of the coat of Fig. 11, with the
inner ply of the fixed collar folded upwardly to reveal the protective collar;

[0022] Fig. 18 is a cross-section of the collar taken along line 18-18 of Fig. 17, when the
inner ply is folded downwardly;

[0023] Fig. 19 shows the collar of Fig. 18, with the protective collar portions removed; and
[0024] Fig. 20 shows the protective collar portions of Fig. 18.
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DETAILED DESCRIPTION
[0025] Fig. 1 illustrates a protective or hazardous duty garment in the form of a
firefighter's garment or coat, generally designated 10. The coat 10 may include a body or
body portion 12 having a left front panel 14, right front panel 16 and a back panel 18. The
left front panel 14 and right front panel 16 may be releasably attachable by a fastener 20,
such as a zippcr, snaps, clasps, clips, hook-and-loop fastecning material (¢.g., VELCRO®
fastening material ), magnets, combinations of these components or the like. The coat
fastener 20 may extend generally linearly, and the coat 10 may have a center line 23. The
fastener 20 may be aligned with the center line 23 and/or may define the center line 23, or
in some cases the fastener 20 may be offset from the center line 23. The center line 23 can
be configured to be aligned with the front center (e.g. a midsagittal or median plane) of a
wearer 45 and/or define the center of the coat 10 when the coat 10 is laid flat as shown in
Fig. 1. Part or all of the fastener 20 can be covered by a storm flap 21 (Figs. 1,2 and 11)
when the storm flap 21 is in its closed position. The body portion 12 may define a torso
cavity 22 that is shaped and configured to receive a wearer's torso therein. The coat 10
may include a pair of sleeves 24 coupled to and extending generally outwardly from the
body portion 12 and shaped to receive a wearer's arms therein, and a collar 34.
[0026] The coat 10 may include various layers through its thickness to provide various
heat, moisture and/or abrasion resistant qualities to the coat 10 so that the coat 10 can be
used as a protective, hazardous duty, and/or firefighter garment. For example, with
reference to Fig. 1 the coat 10 may include an outer shell, outer layer or outer material 26, a
moisture barrier 28 located inside of and adjacent to the outer shell 26 (e.g. positioned
between the outer shell 26 and the torso cavity 22), a thermal liner or barrier 30 located
inside ol and adjacent to the moisture barrier 28, and an inner liner or [ace cloth 32 (such as
chambray fabric) located inside of and adjacent to the thermal barrier 30.
[0027] The outer shell 26 may be made of or include a variety of materials, including a
flame, heat and abrasion resistant material such as a compact weave of aramid fibers and/or
polybenzamidazole fibers. Commercially available aramid materials include NOMEX and
KEVLAR fibers (both trademarks of E.I. DuPont de Nemours & Co., Inc. of Wilmington,
Delaware), and commercially available polybenzamidazole fibers include PBI fibers (a
trademark of PBI Performance Fabrics of Charlotte, North Carolina). Thus. the outer shell
26 may be an aramid material, a blend of aramid materials, a polybenzamidazole material,

a blend of polybenzamidazole fibers, a blend of aramid and polybenzamidazole materials, a
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poly-phenylene benzobisoxarzole (PBO) material, a thermostable organic polymer material,
such as KERMEL® material sold by Kermel SAS of Colmar, France, a blend of any of the
materials listed above, or other appropriate materials.

[0028] If desired, the outer shell 26 may be coated with a polymer, such as a durable,
water repellent finish or coating (i.e. a perfluorohydrocarbon finish, such as TEFLON®
finish sold by E. 1. Du Pont dec Ncmours and Company of Wilmington, Dclaware, or a
fluorine free water repellent finish). The materials of the outer shell 26 may have a weight
of, for example, between about five and about ten oz./yd>. Moreover, if desired the outer
shell 26 may have a self-decontaminating finish or coating applied thereto.

[0029] The moisture barrier 28 and thermal barrier 30 may be generally coextensive with
the outer shell 26, or spaced slightly inwardly from the outer edges of the outer shell 26
(i.e., spaced slightly inwardly from the outer ends of the sleeves 24, the collar 34 and/or
from the lower edge or hem of the coat 10) to provide moisture and thermal protection
throughout the coat 10. The moisture barrier 28 may include a semi-permeable membrane
layer 28a and a substrate 28b.

[0030] The membrane layer 28a may be generally water vapor permeable but generally
impermeable to liquid moisture. The membrane layer 28a may be made of or include
expanded polytetrafluoroethylene ("PTFE") such as GORE-TEX or CROSSTECH
materials (both of which are trademarks of W.L. Gore & Associates, Inc. of Newark,
Delaware), STEDAIR particulate barrier material sold by Stedfast, Inc. located in Quebec
Canada, polyurethane-based materials, neoprene-based materials, cross-linked polymers,
polyaramid, or other materials. The membrane laver 28a may have microscopic openings
that permit moisture vapor (such as water vapor) to pass therethrough, but block liquids
(such as liquid waler) [rom passing therethrough. The membrane layer 28a may be made
of a microporous material that is either hydrophilic, hydrophobic, or somewhere in
between. The membrane layer 28a mayv also be monolithic and may allow moisture vapor
transmission therethrough by molecular diffusion. The membrane layer 28a may also be a
combination of microporous and monolithic materials (known as a bicomponent moisture
barrier), in which the microporous or monolithic materials are layered or intertwined.
[0031] The membrane layer 28a may be bonded, adhered or otherwise coupled to the
substrate 28b of a flame and heat resistant material to provide structure and protection to
the membrane layer 28a. Thus, either the membrane layer 28a alone, or the membrane

layer 28a in combination with the moisture barrier substrate 28b, may be considered to
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constitule the moisture barrier 28. The substrate 28b may be or include aramid (ibers
similar to the aramid fibers of the outer shell 26, but may be thinner and lighter in weight.
The substrate 28b may be woven, non-woven, spunlace or other materials. In the
illustrated embodiment, the membrane layer 28a is located between the outer shell 26 and
the substrate 28b. However, the orientation of the moisture barrier 28 may be reversed
such that the substratc 28b 1s located between the outer shell 26 and the membranc layer
28a.

[0032] The thermal barrier 30 may be made of nearly any suitable flame resistant material
that provides sufficient thermal insulation. In one embodiment, the thermal barrier 30 may
include a layer of bulk material 30a in the form of relatively thick (i.e. between about
1/16"-3/16") batting, felt or needled non-woven bulk or batting material. The bulk material
30a can include aramid fiber batting (such as NOMEX batting), aramid needlepunch
material, an aramid non-woven material, an aramid blend needlepunch material, an aramid
blend batting material, an aramid blend non-woven material, foam (either open cell or
closed cell), or other suitably thermally insulating materials. The bulk material 30a may
trap air and possess sufficient loft to provide thermal resistance to the coat 10.

[0033] The bulk material 30a may be quilted or otherwise coupled to a thermal barrier face
cloth 30b which can be a weave of a lightweight aramid material. Thus, either the bulk
material 30a alone, or the bulk material 30a in combination with the thermal barrier face
cloth 30b, may be considered to constitute the thermal barrier 30. In the illustrated
embodiment, the thermal barrier bulk material 30a 1s located between the outer shell 26 and
the thermal barrier face cloth 30b. However, the orientation of the thermal barrier 30 may
be reversed such that the thermal barrier (ace cloth 30b 1s located between the outer shell
26 and the bulk layer 30a. Il desired, the thermal barrier 30 may be irealed with a walter-
resistant or water-repellent finish. In one embodiment, the thermal barrier 30 (and/or the
coat 10 as a whole) may have a thermal protection performance ("TPP"), as specified in the
1986 revision of the National Fire Protection Association ("NFPA") 1971, Protective
Clothing for Structural Fire Fighting Standards, of at least about twenty, and the coat 10 as
a whole may have a TPP of at least about thirty-five, although the TPP values can vary.
[0034] Although the moisture barrier 28 is shown as being located between the outer shell
26 and the thermal barrier 30, the positions of the moisture barrier 28 and thermal barrier

30 may be reversed such that the thermal barrier 30 is located between the outer shell 26
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and the moisture barrier 28, or additional moisture barrier 28 and/or thermal barrier layers
30 can be utilized or various other orientations or configurations may be used.

[0035] The face cloth 32 may be the innermost layer of the coat 10, located inside the
thermal barrier 30 and moisture barrier 28. The face cloth 32 can provide a comfortable
surface for the wearer 45 and protect the thermal barrier 30 and/or moisture barrier 28 from
abrasion and wcar. The face cloth 32 may be quilted to the adjacent layer (i.c. the thermal
barrier 30 in the illustrated embodiment). However, the face cloth 32 is optional and may
be excluded if desired. In addition, the coat 10 may not necessarily include the moisture
barrier 28 and/or the thermal barrier 30 in certain cases.

[0036] Each layer of the coat 10 disclosed herein, including the layers and components
described above (including the fixed collar 34 and protective collar 50, 50", as well as
those described below, and the coat 10 as a whole, may meet the National Fire Protection
Association ("NFPA") 1971 standards for protective firefighting garments ("Protective
Clothing for Structural Firefighting"), which standards as of the filing date of this
application are entirely incorporated by reference herein. The NFPA standards specify
various minimum requirements for heat and flame resistance and tear strength. For
example, in order to meet the NFPA standards, the outer shell 26, moisture barrier 28,
thermal barrier 30 and face cloth 32 must be able to resist igniting, burning, melting,
dripping, separation, and/or shrinking more than 10% in any direction after being exposed
to a temperature of 500° F for at least five minutes. Furthermore, in order to meet the
NFPA standards, the combined layers of the coat 10 must provide a TPP rating of at least
thirty-five.

[0037] Alternately or in addition 1o the NFPA Standard 1971, the coal 10 and other
components disclosed herein (including the [ixed collar 34 and/or protective collar 50, 50')
may meet standards of other countries or regions, including the European Norm ("EN")
standards for firefighting garments set by the European Committee for Standardization
(also known as Comité Européen de Normalisation ("CEN")). These standards include EN
469:2005 Level 1 and Level 2 certification. The EN standards for firefighter and protective
garments in place as of the filing date of this application are entirely incorporated by
reference herein.

[0038] The coat 10 may include the collar 34, which can also be termed a fixed collar,
permanent collar, an outer collar, or simply the collar 34. The fixed collar 34 can be

positioned at an upper end of the coat 10 and extend generally circumferentially when the
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coat 10 1s worn and/or in the closed/zipped/fastened configuration. The fixed collar 34 can
be permanently, fixedly and non-movably coupled to the body portion 12, and in one case
is not extendable or translatable relative to the body portion 12

[0039] The fixed collar 34 can in one case extend about 360° when the coat 10 is in the
closed configuration, and in other cases can extend less than 360° (e.g. at least about 330°
in onc casc, or at lcast about 340° in another casc, or at Icast about 350° in yct another
case) thereby defining a gap or discontinuity 44, in one case aligned with or overlapping
with the center line 23 of the coat 10. In some cases the fixed collar 34 extends 360
degrees or more, in which case there may be an overlap and thus no gap, but there may be a
discontinuity 44, and gap 44 may be introduced where the collar 34 separates during
donning or doffing. Thus the collar 34 can be generally "U" shaped or "O" shaped in top
view in one embodiment, and had two opposite end portions 34', 34" on opposite sides of
the gap (when present) or discontinuity 44. One end portion 34' can be positioned on a first
side of the center line 23/gap 44 and the other end portion 34" can be positioned on a
second, opposite side of the center line 23/gap 44. The coat 10 can in one case include
only a single fixed collar 34.

[0040] In one embodiment, the fixed collar 34 is a two-ply component, including outer ply
34a and inner ply 34b connected to each other along a seam 36 as shown, for example, in
Fig. 9 as an upper seam 36 in the illustrated embodiment. However the plies 34a, 34b
could be also or instead by coupled by a lower seam. The plies 34a, 34b can, in one case,
be entirely separate pieces of material joined along the seam 36, or in another case both
plies 34a, 34b are formed from a single piece of material, folded about itself along a
longitudinal or circumflerential fold or crease line in place of the seam 36.

[0041] Each ply 34a, 34b can be made of various malterials and various combinalions of
materials, but in one embodiment, as shown in Fig. 8, the outer ply 34a includes or is made
of layers of outer shell 26, and the inner ply 34b is includes or is made of layers of the
outer shell, 26, thermal barrier 30 and moisture barrier 28 as described above. In this
manner, in the illustrated embodiment the inner ply 34b of the fixed collar 34 can be made
of the same materials and have generally the same construction as outlined above for the
body portion 12 of the coat 10 (but lacking the face cloth 32 in some cases). Thus as can
be seen in the embodiment of Fig. 8 the inner ply 34b of the collar 34 provides a high level
of protection to the wearer 45, whereas the outer ply 34a may include less protective

components (e.g. may lack the thermal barrier 30 and/or moisture barrier 28) since that
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protection is provided by the inner ply 34b. However the outer 34a and inner 34b plies can
include various different layers that can differ from those explicitly shown herein. For
example the outer ply 34a includes the thermal barrier 30 and/or moisture barrier 28, and/or
the inner ply 34b may lack the thermal barrier 30 and/or moisture barrier 28.

[0042] The plies 34a, 34b of the fixed collar 34 thereby define a cavity 42 therebetween
and positioncd within the fixed collar 34, cxtending gencrally circumfcerentially. If desired,
the outer ply 34a may be simply folded downwardly and remain in place by the folded
nature of the collar 34. Alternatively, the outer ply 34a can be secured in place to the body
portion 12 and/or inner ply 34b by stitching at a bottom end thereof, or various other
fastenings devices or mechanisms such as a zipper, hook and loop fastening material (such
as VELCRO®) or the like.

[0043] The coat 10 can include a protective collar, movable collar or protective collar
component 50 which, in the illustrated embodiment, include or takes the form of a tab 52.
The protective collar 50/tab 52 is positionable in a first or retracted or disengaged position
(e.g. when the coat 10 is worn and/or the fastener 20 of the coat 10 is fully fastened), as
shown in Fig. 1. When the protective collar 50/tab 52 is in the retracted position, the
protective collar 50/tab 52 is generally and/or at least partially positioned in the cavity 42
or fixed collar 34 ("positioned in," in this context, can mean for example positioned
radially inside at least part of the fixed collar 34 (e.g. positioned radially inside the outer
ply 34a) and/or positioned in the cavity 42 between the two plies 34a, 34b).

[0044] When in the retracted position, the protective collar 50/tab 52 can be coupled to
and/or positioned in and/or positioned adjacent and/or positioned in an overlapping
relationship in the radial direction relative to the first portion 34' of the fixed collar 34, and
nol the second portion 34" of the [ixed collar 34. In addition, when in the retracted position
the protective collar 50/tab 52 can be entirely positioned on a first side of the center line 23
and/or the gap 44. Moreover, when in the retracted position, at least about 50% of the
length of the protective collar 50/tab 52 (e.g. in the circumferential direction) and/or at least
about 50% the surface area of the protective collar 50/tab 52 is received in the fixed collar
34/cavity 42, and in other embodiments at least about 70%, or at least about 80%, or at
least about 90%, and in another case, the entirety of the length and/or surface area of the
protective collar 50/tab 52 is positioned in the fixed collar 34/cavity 42 when the protective

collar 50/tab 52 is in the retracted position.
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[0045] The protective collar 50/tab 52 is movable to a second, extended or engaged
position or positions (e.g. when the coat 10 is worn and/or when the fastener 20 of the coat
10 is fully fastened). as shown in Figs. 2 and 4-7. In the extended position(s). less of the
protective collar 50/tab 52 is received in the fixed collar 34/cavity 42 than when the
protective collar 50/tab 52 is in the retracted position. When in the extended position the
protective collar S0/tab 52 can cxtend across and/or span the gap 44 and/or center line 23
and be positioned immediately adjacent to the second portion 34" (e.g. overlap in the radial
direction) of the fixed collar 34.

[0046] Tn one case the protective collar 50/tab 52 entirely extend across and/or cover the
gap 44, if a gap 44 is present, and at least part of the protective collar 50/tab 52 is
positioned on second, opposite side of the center line 23. Moreover, when in the extended
position, at least about 30% of the length of the protective collar 50/tab 52 (e.g. in the
circumferential direction) and/or at least about 30% of the surface area is not received in
the fixed collar 34/cavity 42, and in other embodiments at least about 40%, or at least about
50%, or at least about 70%, or at least about 90% of the length and/or surface area of the
protective collar 50/tab 52 is not positioned in the fixed collar 34/cavity 42 when the
protective collar S0/tab 52 is in the extended position.

[0047] When in the extended position the protective collar 50/tab 52 can extend across the
throat/neck portion of a wearer 45, and be positioned entirely below the nose, eyes, ears
and/or chin of a wearer 45. The protective collar 50/tab 52 is configured to move in a
translation motion, in a generally circumferential direction, when moving between the
retracted and extended positions. Thus in one case the protective collar 50/tab 52 is not
deformed or [olded upon itsell when in the retracted position as compared to the extended
position (or vice versa), and has the same shape/conliguration in both positions.

[0048] The protective collar 50/tab 52 can be biased to the retracted position by a biasing
mechanism 51. In one case the biasing mechanism includes or take the form of an elastic
component 54 that is coupled to the protective collar 50/tab 52 and the fixed collar 34. The
elastic component 54 may be relaxed or unstretched (or relatively relaxed or unstretched)
when the protective collar S0/tab S2 is in the retracted position, and stretched/placed in
tension (or more stretched/placed under more tension) when the protective collar 50/tab 52
is in the extended position. The elastic component 54 can be made of a resilient material
which can deform or elongate when a force is applied thereto (particularly along its

longitudinal direction), and when so deformed is biased to return to its original



WO 2022/245934 PCT/US2022/029821

CA 03219034 2023-11-14

shape/position. When the [orce 1s removed the elastic component 54 returns (o ils original,
undeformed shape.

[0049] In this manner, when the protective collar 50/tab 52 is in the extended position, the
biasing mechanism 51/elastic component 54 applies a biasing force to return the protective
collar 50/tab 52 to the retracted position. As will be described in greater detail below, the
protective collar 50/tab 52 and/or collar 34 can include retaining components 57, 59 that
cooperate to retain the protective collar 50/tab 52 in the extended position (using
cooperating magnets 66 and/or magnetizable components in one particular embodiment).
Thus when the retaining components 57, 59 are released, the protective collar 50/tab 52
may automatically return to its retracted position as shown in Fig. 1. As will also be
described in further detail below the biasing mechanism 51 can take various other forms
besides the elastic component 54.

[0050] When in the extended position, the protective collar 50/tab 52 can provide
increased protection to the wearer 45. In particular, the protective collar 50/tab 52 can span
the gap 44 which may be present in the coat 10, particularly when the wearer 45 isin a
position which tends to pull the panels 14, 16 apart. Thus a gap 44 may not necessarily be
present during normal wearing or usage of the coat 10, but can be introduced when the
wearer 45 is in a physically stressed situation or external forces are applied to the coat 10.
Even if a gap 44 is not present the protective collar 50/tab 52 can provide additional
protection to the throat/neck of the wearer 45, which can be a vulnerable body part of the
wearer 45.

[0051] When in the extended position, at least part of the protective collar 50/tab 52 may
remain in the cavity 42/collar portion 34' to provide more complete protection to the wearer
45, In addition, the protective collar 50/tab 52 may have a vertical height, or dimension
extending along a height of the coat 10, that is within about 75% in one case, or about 90%
in another case, of the height of the fixed collar 34 and/or the height of the fixed collar 34
at the portions 34', 34", such that the protective collar 50/tab 52 can thereby provide the
same or similar protection to a wearer 45 as the fixed collar 34 when the protective collar
50/tab 52 is in the extended position.

[0052] With reference to Figs. 3 and 9, in one embodiment, the tab 52 is a two-ply
component, including outer ply 60 and inner ply 62. The plies 60, 62 can, in one case, be
entirely separate and joined along a seam 64 that is shown as an upper seam 64 in the

illustrated embodiment, but could instead be a lower seam. In another case both plies 60,

10
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62 are [ormed [rom a single piece of material, [olded about itself along a longitudinal [old
or crease line in place of the seam 64. In one case, each ply 60, 62 can be made of the
same material or layers as the various plies 34a, 34b of the collar 34 and include, as
desired, an outer shell 26, a thermal barrier 30, moisture barrier 28 and/or face cloth 32,
etc.

[0053] Thc protective collar 50/tab 52 can have a protective collar retaining componcent 57
that is, in one case, directly, and not movably, coupled to the protective collar 50/tab 52,
and the fixed collar 34 can have a fixed collar retaining component 59 directly, and not
movably, coupled to the fixed collar 34. The retaining components 57, 59 can be
configured to interact to retain the protective collar 50/tab 52 in the extended position. In
one case at least one of the retaining components 57, 59 includes or take the form of one or
more magnets 66, and the other of the retaining components 57, 59 includes or take the
form of one or more magnet(s) 66 or magnetizable material, such as a ferrous metal. The
protective collar retaining component 57 and fixed collar retaining component 59 can be
positioned on opposite sides of the gap/discontinuity 44 and/or center line 23 when the
collar 50/tab 52 is in the retracted position, and be positioned on the same side when the
collar 50/tab 52 is in the extended position.

[0054] In the manner, when the retaining components 57, 59 are positioned sufficiently
close they magnetically interact, as shown in Figs. 2 and 4-7, when the protective collar
50/tab 52 is in the extended position to overcome the return force applied by the biasing
mechanism 51, to retain the protective collar 50/tab 52 in the extended position. In this
manner when the protective collar 50/tab 52 is in the extended position the protective collar
50/tab 52 is removably attachable 1o an outermost surface of the [ixed collar 34 by
cooperalion between the relaining components 57, 59.

[0055] When the protective collar retaining component 57 and fixed collar retaining
component 59 are both magnets 66, they can be arranged such that when the protective
collar 50/tab 52 is in its extended position, inwardly-facing face of the magnet(s) 66 of the
protective collar retaining component 57 has an opposite pole orientation to the outwardly-
facing face of the magnet(s) 66 of the fixed collar retaining component 59. Thus, when the
protective collar 50/tab 52 is moved to its extended positions, the magnets 66 magnetically
interact and couple with a force greater than that imparted by the biasing mechanism 51,
thereby retaining the protective collar 50/tab 52 in its extended position. If one of the

protective collar retaining components 57 or fixed collar retaining components S9 has a
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magnetizable component instead of a magnel 66, the magnet 66 can be arranged in any
desired configuration or orientation.

[0056] In the illustrated embodiment, the protective collar retaining component 57
includes or takes the form of two magnets 66 that are spaced apart in the circumferential
direction, and the fixed collar retaining component 59 includes or takes the form of two
magncts 66 that arc also spaccd apart in the circumfcrential direction by a same distance as
the magnets 66 of the protective collar retaining component 57. In this manner, when the
protective collar 50/tab 52 is in the extended position both sets of magnets 66 can be
aligned and magnetically interact to retain the protective collar 50/tab 52 in the extended
position, as shown in Fig. 5.

[0057] Moreover the use of two (or more) magnets 66 can provide flexibility in the use of
the retaining components 57, 59. In particular, if desired only one magnet 66/magnetizable
component of each retaining component 57, 59 can be aligned and magnetically secured to
each other, to enable the protective collar 50/tab 52 to be retained in an alternate, or first
supplemental, extended position as shown in Fig. 6. In this configuration, a tighter fit
around the user's neck is provided. Alternatively, the other magnets 66/magnetizable
components of the retaining components 57, 59 can be aligned and secured to each other,
to enable the protective collar 50/tab 52 to be retained in another alternate, or second
supplemental, extended position as shown in Fig. 7. In this configuration, a looser fit
around the user's neck is provided. It should be understood that while the illustrated
embodiment shows each retaining component 57, 59 as including two magnets, each
retaining component 57, 59 may include only single magnet 66/magnetizable component,
or more than iwo magnels 66/magnetizable components can be utilized.

[0058] As shown in Fig. 9, the ouler ply 60 of the protective collar 50/tab 52 can include
more protective layers than the inner ply 62 of the protective collar 50. For example, the
outer ply 60 of the protective collar 50/tab 52 can include layers of outer shell 26, thermal
barrier 30 and moisture barrier 28 material (each optional as desired), and the inner ply 62
of the protective collar 50/tab 52 can include only outer shell material 26. This
combination of layers provides sufficient protection to the wearer 45, and can provide
protection at least equal to that provided by the fixed collar 34. However by positioning
the protective layers of the protective collar 50/tab 52 in this configuration, there are less
layers, and thereby less thickness/distance/interference, between the cooperating magnets

66 (or magnet 66 and magnetizable component) positioned in protective collar 50/tab 52 to
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ensure the magnets 66 (or magnetizable component) properly magnetically engage with
magnets 66 (or magnetizable components) of the fixed collar retaining component 59. The
same advantage is provided by having less protective layers on the outer ply 34a of the
fixed collar 34, as compared to the inner ply 34b, as shown in Fig. 9. In this manner there
are less layers and/or thickness between the inner (facing) side or surfaces of the magnets
66/magnctizablc components than on the outer sides or surfaces. Nevertheless it should be
understood that each ply 60, 62 of the protective collar 50/tab 52 can have various layers
and construction as desired.

[0059] With continued reference to Fig. 9 and also shown in Fig. 3, in one embodiment
each of the magnets 66 or magnetizable components is positioned in a pouch 70 made of
two plies 70a, 70b of material. In one embodiment the ply 70a of the pouch 70 facing the
other magnet 66 or magnetizable component is an outer shell material 26, and the material
of the other ply 70b of the pouch 70 (facing away from the other magnet or magnetizable
component) is made of foam, such as an open cell foam in one case. Because the outer ply
70b, when made of foam, may be relatively bulky, arranging the pouches 70 such that the
outer ply 70b is not positioned between the magnets 66 or magnetizable components can
help to reduce the spacing and thereby provide increased magnetic attraction between the
magnets 66 or magnetizable components. However, it should be understood that the
pouches 70 can be made of any wide variety of materials and configured in various
manners.

[0060] In one embodiment, each magnet 66 is positioned adjacent to/magnetically coupled
to an associated backing member or disc 74 that is located in the pouch 70. Each disc 74
can be made of ferrous or magnetizable material in the same manner as outlined above [or
the magnetizable components. The discs 74 can help in manulacturing/locating ol the
associated magnet 66 in the desired position. Each disc 74 may also provide a shunting
force to direct the magnetic field away from the wearer 45 (in the case of the fixed collar
retaining component 59) and/or toward the other magnet 66 or magnetizable component (in
the case of the protective collar retaining component 57 and fixed collar retaining
component 59) to increase the magnetic attraction. Each disc 74 can have a size and shape
(in front view) that generally corresponds to a size and/or shape of the corresponding
magnet 66. However, it should be understood that the discs 74 are optional. The magnets
66 and/or discs 74 and/or magnetizable components can be secured in place in the pouches

70 by a variety of methods, such as an adhesive and/or stitching that extends through the
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pouch 70 and extends around each magnet 66/disc 74/magnetizable component to
essentially lock the component in place and limit the motion/travel thereof.

[0061] Each of the magnets 66, in the illustrated embodiment, are generally flat and
circular in front view, taking the form of "button" magnets, with their poles oriented
perpendicular to the flat end surfaces. However, the magnets 66 can have any wide variety
of shapcs and configurations. The magnets 66 may in onc casc have a pull force (cither
magnet-to-magnet or magnet-to-magnetizable component) of between about 10 1bs. and
about 20 1bs. at a distance of 0 inches, and between about 0.5 1bs. and about 5 1bs. ata
distance of 0.2 inches. In one case, the pull force provided by the magnets 66, when the
protective collar 50/tab 52 is in the engaged position, is selected to be similar to the pull
force required to open typical hook-and-loop fasteners used in firefighter turnout gear. The
magnets 66 can be permanent magnets made of various materials, and in one case are rare
earth magnets, such as neodymium magnets (in one case N48 magnets or 48 MGO
megagauss oersteds magnets) with a nickel coating.

[0062] In addition, it should be understood that the retaining components 57, 59 can
include or take the form of various other mechanisms or mechanisms, besides magnets, for
securing the protective collar 50/tab 52 and fixed collar 34 to each other and/or retaining
the protective collar 50/tab 52 in the extended position, such as hook-and-loop material
(e.g. VELCRO® material), snaps, clasps, snaps, buttons or the like. In addition, one or both
of the retaining components 57, 59 can include or take the form of material or components,
such as hook-and-loop fastening material, that extends continuously or discontinuously in
the circumferential direction (e.g. along at least about 10% of the length of the protective
collar 50/tab 52 in one case, or al least about 20% in another case, or at least about 40% in
yel another case) to provide [lexibility in size/[it adjustments when the protective collar
50/tab 52 is engaged, similar to that shown in Figs. 5-7.

[0063] In one case, however, the retaining components 57, 59 do not include or take the
form of buttons, and in this case the protective collar 50/tab 52 (and tabs 52a, 52b
described below) and/or fixed collar 34 can each lack any buttons and/or button holes. In
some cases buttons may be too difficult to operate and/or the button holes may undesirably
compromise the strength and protection provided by the associated components. In one
case the retaining components 57, 59 can be positioned entirely internally to the protective
collar 50/tab 52 and/or the tabs 52, 52a, 52b and/or the collar 34, and entirely spaced away

and not intersecting the outer surfaces thereof, to enable a smooth, continuous outer surface
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to be provided to those components to enable smooth sliding thereof and prevent other
components or equipment from catching thereon. It should be noted that while Fig. 10
shows the protective collar 50/tab 52 and the fixed collar retaining component 59 mounted
on the inner ply 34b, one or both of the protective collar 50/tab 52 and the fixed collar
retaining component 59 can be positioned on the outer ply 34a.

[0064] In onc casc the protective collar 50/tab 52 and/or fixed collar 34 can include
various features to guide the movement of the protective collar 50/tab 52 between its
extended and retracted positions. In particular, as shown in Fig. 10, in one embodiment the
inner ply 34b of the fixed collar 34 includes a guide portion in the form of two strip or
loops of material 80 and extending in the circumferential direction. In particular in one
case each loop 80 is positioned on the inner/front side of the inner ply 34b of fixed collar
34 and secured thereto only at its distal ends (see also the analogous components 80 in Fig.
19). The inner/back side of the protective collar 50/tab 52 can include a corresponding
guide portion in the form of a pair of loops/strips of material 82 extending in the vertical
direction relative to the frame of reference of the wearer 45 (or in the axial direction),
which are secured at their distal ends (see analogous components in Fig. 20).

[0065] In this manner the loops 82 of the protective collar S0/tab 52 can receive the loops
80 of the fixed collar 34 therethrough/thereunder and be secured in place. The inter-
engaging loops 80, 82 cooperate to guide and limit the sliding/translation movement of the
protective collar 50/tab 52. However, it should be understood that any of a wide variety of
guides, inter-engaging shapes or the like can be used to guide the sliding motion of the
protective collar 50/tab 52 or, if desired, no guiding structures at all may be utilized. For
example, in one case, the elastic component 54 can take the form of a relatively wide
elastic component 54 (see Figs. 3, 4, 12 and 13, in contrast to Figs. 10 and 17 which show a
relatively narrow elastic component 54) which can in some cases eliminate the need for a
separate guiding structure.

[0066] In addition, it should be understood that the biasing mechanism 51 can include or
take the form of various other structures or arrangements besides the elastic component 54
to bias or retract the protective collar 50/tab 52 to its retracted position. For example, in
one case, as shown in Fig. 7, the biasing mechanism 51 can include or take the form of a
magnet or pair of magnets or magnetizable components 66' can be positioned at distal ends
34' of the fixed collar 34, which are magnetically attracted to the magnets 66/magnetizable

components of the protective collar 50/tab 52. In addition, various other structures, such as
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a drawstring that is secured to the protective collar 50/tab 52 that can be manually pulled
by the wearer 45, can be implemented as and/or in place of the biasing mechanism 51 to
enable the protective collar 50/tab 52 to return its retracted position. The biasing
mechanism 51 can also include any of a variety of other mechanisms or arrangements, such
as springs, deformable materials, etc.

[0067] In thc cmbodiment of Figs. 1-10, the protective collar 50 includes or takces the form
of single tab 52. In contrast, in the embodiment of Figs. 11-20, the protective collar or
protective collar component 50' includes or take the form of a pair of tabs 52a, 52b, in one
case coupled to opposed ends of an elastic component 54. The tabs 52a, 52b can also be
termed a first protective collar component portion 52a and a second or supplemental
protective collar component portion 52b, respectively. As shown in Fig. 17, in one
embodiment a single elastic component 54 is coupled to both tabs 52a, 52b, and is also
secured to the collar 34 and tabs 52a, 52b by stitching 56. Alternatively, rather than using a
single elastic component 54, each tab 52 can be coupled to its own, separate elastic
component (not shown) that is coupled to the fixed collar 34; in this case the elastic
component can, if desired, be considered as a single "discontinuous" elastic component.
The tabs 52a, 52b can be elastically coupled together at a location along the sides/back of
the coat 10 and/or spaced away from the center line 23 and/or gap 44. Each tab 52a, 52b of
the protective collar 50" may have a vertical height, material properties, and other qualities
that are the same as the protective collar 50/tab 52 as outlined above.

[0068] The protective collar 50" and/or each tab 52a, 52b is positionable in a first, retracted
or disengaged position (e.g. when the fastener 20 of the coat 10 is fully fastened), as shown
in Fig. 11, wherein the elastic component 54 is at rest and not under tension (or is under a
relatively low level of tension). When in the retracted position the tabs 52a, 52b may not
overlap and/or may not extend fully across the center line 23 or gap 44, and the tabs 52a,
52b are relatively retracted and can have the same qualities when in the retracted position
as the single tab embodiment described above. Thus when the protective collar 50' and/or
tabs 52 are in the retracted position, at least part of one or both tabs 52a, 52b may be
positioned in the cavity 42 of the collar 34 (in one case, in the same proportions as the tab
52 described above), and in the illustrated embodiment at least part of each tab 52a, 52b
protrudes outwardly from the cavity 42 and at least partially extends across the gap 44.
However, in some embodiments the tabs 52a, 52b (and the protective collar 50') can be

retracted entirely into the cavity 42 and may not be visible when in the retracted position.
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[0069] The protective collar 50' and/or each tab 52a, 52b is also movable to a second,
extended or engaged position (e.g. when the fastener 20 of the coat 10 is fully fastened), as
shown in Figs. 13 and 14 (in one case, in the same proportions as the tab 52 described
above). In the extended position, the protective collar 50' and/or tabs 52a, 52b can extend
further circumferentially as compared to when in the retracted position, and in one case the
protective collar 50" and/or two tabs 52a, 52b togcther entircly cxtend across and/or cover
the center line 23/gap 44. In the embodiment of Figs. 13 and 14, when the protective collar
50'1s in its extended position, the tabs 52a, 52b at least partially overlap in the radial
direction, such that one of the tabs 52 (tab 52b, in the illustrated embodiment) is positioned
radially outside the other tab 52 (tab 52a, in the illustrated embodiment).

[0070] When in the extended position, at least part of each tab 52a, S2b may remain in the
cavity 42 to provide more complete protection to the wearer 45. In addition, when in the
extended position at least part of the protective collar 50' and/or each tab 52a, 52b is
positioned in the front/center of the coat 10, aligned with and/or spanning (in the
circumferential direction) the fastener 20 and/or center line 23 in one case.

[0071] When the protective collar 50' (or at least one of the tabs 52a, 52b) is in the
extended position, the elastic component 54 (when used as the biasing mechanism 51) is
placed in tension and thereby desires to pull or return the protective collar 50'/tabs 52a, 52b
10 their retracted positions. In this manner, when the retaining components 57, 59 are
released, the tabs 52a, 52b may automatically return to their retracted position as shown in
Figs. 11, and are thereby biased to their retracted positions.

[0072] As noted above, in one case each tab 52a, 52b can include a protective collar
retaining component 57, such as in the form of a magnet 66 and/or magnetizable portion
positioned in each tab 52a, 52b such that each tab 52a, 52b is magnetically attracted 1o the
other tab 52a, 52b to thereby retain the tabs 52a, 52b, and the protective collar 50', in its
extended position. In this case, the tabs 52a, 52b can overlap when in the extended
position and when coupled together. In one case, each tab 52a, 52b includes a permanent
magnet 66 positioned therein, although if desired only one of the tabs 52a, 52b can include
a magnet 66, and the other one of the tabs 52a, 52b can include a magnetizable component
(not shown) made of a magnetizable material that is not a permanent magnet, such as
ferrous metal. In the illustrated embodiment, each tab 52a, 52b includes only a single
magnet 66/magnetizable component, but can include two or more magnets 66/magnetizable

components, as described above in the embodiment of Figs. 1-10.
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[0073] The tabs 52a, 52b can be arranged such that when they are in their extended
position, the magnet 66 of the outer tab 52b is configured such that its inwardly-facing face
has an opposite pole orientation to the outwardly-facing face of the magnet 66 of the inner
tab 52a. Thus, when the tabs 52a, 52b are moved 1o their extended positions, the magnets
66 magnetically interact and couple with a force greater than that imparted by the elastic
component 54 (or other biasing force, if utilized) thereby retaining the tabs 52a, S2b in
their extended positions. If one of the tabs 52a, 52b has a magnetizable component instead
of a magnet 66, the magnet 66 of the other tab 52a, 52b may be arranged in any desired
configuration or orientation.

[0074] As shown in Fig. 15, the outer ply 60 of the outer tab 52b can include more
protective layers than the inner ply 62 of that tab 52b. For example, the outer ply 60 of the
outer tab 52b can include layers of outer shell 26, thermal barrier 30 and moisture barrier
28 material, and the inner ply 62 of the outer tab 52b can include only outer shell material
26. Conversely, the outer ply 60 of the inner tab 52a can include less layers than the inner
ply 62 of that tab 52a. In particular, the outer ply 60 of the inner tab 52a can include only
outer shell material 26, and the inner ply 62 of the inner tab 52a can include layers of outer
shell 26, thermal barrier 30 and/or moisture barrier 28 material.

[0075] This combination of layers provides sufficient protection to the wearer 45, and can
provide protection at least equal to that provided by the fixed collar 34. However by
positioning the protective layers of the tabs 52a, 52b in this configuration, there are less
layers, and thereby less distance/interference, between the cooperating magnets 66 (or
magnet and magnetizable component) positioned in the tabs 52a, 52b to ensure the magnets
66 (or magnetizable component) are properly magnetically engaged to retain the protective
collar 50"/tabs 52a, 52b in the extended position. In this manner there are less layers and/or
thickness between the inner (facing) side or surfaces of the magnets 66/magnetizable
components than on the outer sides or surfaces. Nevertheless it should be understood that
each ply 60, 62 of each tab 52a, 52b can have various layers and construction as desired.
[0076] With reference to Fig. 15, in one embodiment each of the magnets 66 or
magnetizable components is positioned in a pouch 70 as outlined above in the context of
the embodiment of Fig. 1-10. Moreover, if desired each magnet 66 can be is positioned
adjacent to/magnetically coupled to an associated backing member or disc 74 as outlined
above. In addition, it should be understood that the protective collar retaining component

57 can take the form of various other mechanisms or arrangements for securing the tabs

18



WO 2022/245934 PCT/US2022/029821

CA 03219034 2023-11-14

52a, 52b to each other as outlined above in the context of the embodiment of Figs. 1-10.
Each protective collar retaining component 57 can include two magnets or strips of hook-
and-loop fastener, or other fastening devices, as outlined above to enable the tabs 52a, 52b
can be coupled together at various overlapping positions (e.g. tighter or looser) to adjust the
protective collar 50' to the desired fit. Moreover, the protective collar 50" and/or collar 34
can includc various fecatures to guide the movement of the protective collar 50'/tabs 52a,
52b between its extended and retracted positions. In addition, it should be understood that
various structures or arrangements besides the elastic component 54 can be used to retract
the tabs 52a, 52b to their retracted position.

[0077] As shown in Fig. 16, the fixed collar 34/inner ply 34b can be coupled to a relatively
short liner collar 46 of the thermal barrier 30 and/or moisture barrier 28 that is coupled to
or forms part of the body portion 12 of the coat 10. In the illustrated embodiment the inner
ply 34b is coupled to the liner collar 46 by a zipper 48. For example, the upper one of the
zippers 48 can be coupled to the fixed collar 34, and the lower one of the zippers 48 can be
coupled to the liner collar 46, and the zippers 48 can be releasably coupled together along
their lengths. The same coupling mechanism shown in Fig. 16 can also be used in the
embodiment of Figs. 1-10.

[0078] In the embodiment shown in Figs. 16, the inner ply 34b of the collar 34 includes or
is made of a layer of outer shell material 26 and optionally a mesh material 40 such as a
very fine fabric which can be generally transparent or translucent, and which is water
permeable. For example, the mesh material 40 can have an average hole size of at least
about 3 mm? in one case. By making the inner ply 34b and/or part thereof to be water
permeable material, the protective collar 50/tab 52 is made easier to clean by, for example,
washing machines since waler can permeate through the inner ply 34b into the cavity 42.
The same arrangement for the inner ply 34b can also be used in the embodiment of Figs. 1-
10.

[0079] The protective collar 50, 50' can provide protection to a wearer 45 of the coat 10
across the front of their throat and span/close the gap 44 to provide continuous protection.
The protective collar 50, 50' is durable, robust and intuitive to use, and can be easily
operated by a wearer 45. In addition, the retaining components 57, 59 or other retainer
system can be operated without fine motor skills, which can provide ease of use to a wearer

45 who is wearing gloves and/or when time 1s limited, to ensure sufficient protection.
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[0080] Having described the invention in detail and by relerence to the prelerred
embodiments, it will be apparent that modifications and variations thereof are possible

without departing from the scope of the invention.
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CLAIMS

‘What is claimed is:

1. A coat comprising:

a coat body;

a fixed collar coupled to the coat body and configured to extend generally
circumferentially when the coat is wormn, the fixed collar having a fixed collar retaining
component; and

a protective collar that is movable between a retracted position wherein at
least part of the protective collar is positioned in the fixed collar, and an extended position
wherein less of the protective collar is positioned in the fixed collar than when the
protective collar is in the retracted position, wherein the protective collar is configured to
move in a generally circumferential direction when moving between the extended position
and the retracted position, and wherein the protective collar has a protective collar retaining
component that is configured to interact with the fixed collar retaining component to

releasably retain the protective collar in the extended position.

2. The coat of claim 1 wherein the coat has a center line, and wherein the
protective collar is configured to be entirely positioned on a first side of the center line
when the protective collar is in the retracted position when the coat is worn, and to be at
least partially positioned on a second, opposite side of the center line when the protective

collar is in the extended position.

3. The coat of claim 1 wherein the coat includes a fastener configured to join
opposite panels of the coat together when donning or doffing the coat, and wherein the
protective collar is configured to be entirely positioned on a first side of the fastener when
the protective collar is in the retracted position when the coat is worn, and to be at least
partially positioned on a second, opposite side of the fastener when the protective collar is

in the extended position.
4. The coat of claim 1 wherein the coat has a center line, and wherein the

protective collar is configured to be entirely positioned on a first side of the center line

when the protective collar is in the retracted position when the coat is worn, and wherein
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the fixed collar retaining component is fixedly coupled to the fixed collar and located on a

second, opposite side of the center line.

5. The coat of claim 1 wherein the coat has a center line, and wherein the
protective collar is configured to be entirely positioned on a first side of the center line
when the protective collar is in the retracted position when the coat is worn, and whercin
the coat is configured such that when the protective collar is in the extended position, both
the protective collar retaining component and the fixed collar retaining component are

entirely positioned on a second side of the center line.

6. The coat of claim 1 wherein the fixed collar has a gap or discontinuity when the
coat 1s worn and in a closed configuration, and wherein the protective collar is configured
to be entirely positioned on a first side of the gap or discontinuity when the protective
collar is in the retracted position, and to be at least partially positioned on a second,
opposite side of the gap or discontinuity when the protective collar is in the extended

position.

7. The coat of claim 1 wherein the fixed collar includes first and second end
portions, wherein the at least part of the protective collar is positionable in the first end
portion and removably attachable to the second end portion of the fixed collar by the
protective collar retaining component and the fixed collar retaining component when the

protective collar is in the extended position.

8. The coal of claim 1 wherein at least part of the protective collar is positioned
radially inside at least part of the fixed collar when the protective collar is in the retracted

position.
9. The coat of claim 1 wherein at least part of the protective collar is positioned
between an inner ply and an outer ply of the fixed collar when the protective collar is in the

retracted position.

10. The coat of claim 1 wherein the protective collar is removably attachable to an

outermost surface of the fixed collar by cooperation between the protective collar retaining
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component and the fixed collar retaining component, when the protective collar is in the

extended position and when the coat is worn.

11. The coat of claim 1 wherein the fixed collar retaining component is fixedly

coupled to the fixed collar and is not translatable relative to the fixed collar.

12. The coat of claim 1 wherein at least about 80% of a length of the protective
collar in the circumferential direction is positioned in the fixed collar when the protective
collar is in the retracted position, and wherein at least about 30% of the length of the
protective collar is not positioned in the fixed collar when the protective collar is in the

extended position.

13. The coat of claim 1 wherein at least one of the protective collar retaining
component or the fixed collar retaining component is a magnet, and wherein the other one
of the protective collar retaining component or the fixed collar retaining component is a

magnet or a magnetizable component.

14. The coat of claim 13 wherein each magnet or magnetizable component of the
fixed collar retaining component or the protective collar retaining component is positioned
in the associated one of the fixed collar or the protective collar and are configured to
magnetically engage each other on an inner side thereof, and wherein at least one of the
fixed collar or protective collar has a lesser thickness positioned on an inner side of the
associated magnet or magnetizable component as compared 1o an outer side of the magnet

or magnetizable component.

15. The coat of claim 1 wherein the protective collar is biased to the retracted

position.
16. The coat of claim 15 wherein the coat includes an elastic component coupled to

the protective collar and to the fixed collar, and configured such that when the protective

collar is in the extended position the elastic component is in tension.
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17. The coat of claim 1 wherein the [ixed collar defines a generally
circumferentially-extending cavity therein when the coat is worn, and wherein at least part
of the protective collar is positioned in the cavity when the protective collar is in the

retracted position.

18. The coat of claim 1 whercein the protective collar and fixed collar cach include
a guide portion configured to interact with each other to guide the protective collar when

the protective collar moves between the extended and the retracted positions.

19. The coat of claim 1 wherein the protective collar is configured to move in a

translation motion when moving between the retracted and extended positions.

20. The coat of claim 1 wherein the protective collar is movable to a supplemental
extended position when the coat is worn, and wherein the protective collar retaining
component and fixed collar retaining component are configured to interact with each other

to retain the protective collar in the supplemental extended position.

21. The coat of claim 1 wherein the coat is a firefighter coat including an outer
shell, a thermal barrier having a TPP of at least about thirty and configured to be positioned
between the outer shell and a wearer of the coat, and a moisture barrier configured to
permit moisture vapor to pass therethrough but block liquids from passing therethrough,
wherein the moisture barrier is configured to be positioned between the outer shell and a

wearer of the coat.

22, A coat comprising:

a coat body having at least one of a center line, or a fastener configured to
join opposite panels of the coat together when donning or doffing the coat;

a fixed collar coupled to the coat body and configured to extend generally
circumferentially when the coat is womn, wherein the fixed collar is fixedly coupled to the
coat body; and

a protective collar that is movable between a retracted position wherein the
protective collar is configured to be entirely positioned on a first side of at least one of the

center line or the fastener, and an extended position wherein at least part of the protective
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collar is positioned on a second, opposite side of the at least one of the center line or
fastener, wherein the protective collar is configured to translate in a generally
circumferential direction when moving between the extended position and the retracted

position.

23. The coat of claim 22 wherein the fixed collar has a fixed collar retaining
component, and wherein the protective collar has a protective collar retaining component
that is configured to interact with the fixed collar retaining component when the coat is

worn to retain the protective collar in the extended position.

24, A coat comprising:

a coat body;

a fixed collar coupled to the coat body and configured to extend generally
circumferentially when the coat is womn; and

at least one protective collar that is movable between a retracted position
wherein at least part of the protective collar is positioned in the fixed collar, and an
extended position wherein less of the protective collar is positioned in the fixed collar than
when the protective collar is in the retracted position, wherein the protective collar is
configured to move in a generally circumferential direction when moving between the
extended position and the retracted position, and wherein the protective collar has a
protective collar retaining component positioned entirely internally thereto that is
configured to interact with another collar retaining component to releasably retain the

protective collar in the extended position.

25. The coat of claim 24 wherein the protective collar retaining component is at

least one of a magnet or a magnetizable component.

26. The coat of claim 24 wherein the another collar retaining components is a fixed

collar retaining component directly and immovably coupled to the fixed collar.
27. The coat of claim 24 further comprising a supplemental protective collar that is

movable between a retracted position wherein at least part of the supplemental protective

collar is positioned in the fixed collar, and an extended position wherein less of the
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supplemental protective collar is positioned in the fixed collar than when the supplemental
protective collar is in the retracted position, wherein the another collar retaining
components is a supplemental collar retaining component directly coupled to the

supplemental protective collar.

28. A coat comprising:

a coat body;

a fixed collar coupled to the coat body and configured to extend generally
circumferentially when the coat is womn;

a first protective collar that is movable between a retracted position wherein
at least part of the first protective collar is positioned in the fixed collar, and an extended
position wherein less of the first protective collar is positioned in the fixed collar than when
the first protective collar is in the retracted position;

a second protective collar that is movable between a retracted position
wherein at least part of the second protective collar is positioned in the second collar, and
an extended position wherein less of the second protective collar is positioned in the fixed
collar than when the second protective collar is in the retracted position;

a first protective collar retaining component coupled to the first protective
collar and positioned entirely internally thereto; and

a second protective collar retaining component coupled to the second
protective collar and positioned entirely internally thereto, wherein the first and second
protective collar retaining components are configured to interact with each other to

releasably retain the [(irst and second protective collars in their extended positions.
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