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[57] ABSTRACT

A firefighter’s garment which includes a layer of proteclive
material in which the layer of protective material is provided
with a major portion which has a high degree of thermal
protective propertics. The layer of protective material also
has sections which have a lesser degree of thermal protective
properties. The protions of the layer of protective material
which have a high degree of thermal protecilive properties
are positioned at locations which require maximum thermal
protection. The portions of the layer of protective material
which have a lesser degree of thermal protective properties
are located at positions which require less thermal protec-
tion. The portions of the layer of protective material which
have a lesser degree of thermal protective properties also
have greater flexibility and less bulk and less weight. Thus,
the possibility of stress upon the firefighter is not effectively
decreased when firefighter body posture dunng firefighting
and the role of the protective equipment is considered.

10 Claims, 3 Drawing Sheets
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FIREFIGHTER’S GARMENTS HAVING
ENHANCED FLEXIBILITY AND MINIMUM
WEIGHT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions

made by reissue.

RELATED APPLICATION

This application is a division of application Ser. No.
182,398, filed Apr. 18, 1988, now U.S. Pat. No. 4,843,646.

BACKGROUND OF THE INVENTION

During the fighting of a fire, a firefighter works in a very
hostile environment. Many firefighter’s lose their lives while
fighting fires. Most of the deaths of firefighters while fight-
ing fires result from stress, heart attacks, strokes, and the
like. Of course, a firefighter must be protected from the
environment within which the firefighter works. However, in
an attempt to provide adequate protection, the garments of
firefighters have been too heavy, too bulky, while also
lacking flexibility.

A firefighter’s garment customarily has a plurality of
layers of material, including: an outer shell, which 1s flame
resistant and which resists punctures and abrasions, an
intermediate layer, which is a moisture barrier, and an inner
layer which is a thermal barrier. These layers may be three
distinct layers or one or two members.

In the past, the inner liner in a firefighter’s garment has
been completely one material. The materials available for an
inner liner of a firefighter’s garment vary considerably. As a
rule, the more insulative an inner liner is, the more bulky is
the liner. Thus, the more bulky a liner is, the more stress is
placed upon the firefighter who wears the garment. Con-
versely, the less insulative material in the inner liner, the less
bulky the inner liner is. However less bulk provides less
protection. In the past, fire departments made a choice of
liner materials. This choice of a liner material constituted a
choice of a liner material for the entire garment. The liner
material chosen has been a compromise between the most
insulative (the most bulky) material and the least acceptable
insulative (the least bulky) material. Thus, the fire depart-
ment tried to ensure that the firefighter was provided with
good insulation. However, the insulation chosen was not the
best insulation, because a significant degree of flexibility in
the garments was desired.

Some of the portions of a firefighter’'s garments are
interfaced with other protective covering members worn by

the firefighter.

Similarly, some of the portions of a firefighter’s garment
interface with body parts in which flexibility in movement is
a particularly critical need, for example back of knees, front
of elbows, etc. These “flexing” areas or portions are flexed
during firefighting, since firefighters crouch to the floor
where the temperature is coolest. The liner portions which
are flexed bunch during flexing, and the insulative perfor-
mance is increased in these areas, as compared to the same
material in a single unbunched layer. However, increased
insulative performance is not required in these areas or
portions, and the bunching of heavy material reduces fiex-
ibility. Therefore, such flexing portions or interfaced por-
tions of the garments should properly feature insulation
material of the least acceptable weight and least bulkiness.
Thus, these areas would have the least acceptable insulation.

10

15

20

30

35

40

45

50

33

65

2

In the past, if the least bulky (least insulative) material
should be employed in these body areas, the entire garment
would contain the least insulative material, since the Jiners

were entirely of one matenal.

However, most of the portions of a firefighter’s garment
should have the most insulative (also heaviest, most bulky)
material possible. For instance, since a firefighter always
frontally approaches the fire in a crouched position, his
shoulders, thighs, and back receive a maximum heat load.
Those body areas also are not flex areas and do not receive
back up protection from another part of the protective
envelope. That is these body areas do not receive back up
protection from boots, gloves, etc. In the past, 1f the most
insulative (most bulky) material were used in these maxi-
mum heat load body areas, the same heavy bulky insulative
material would also be used in body areas in which less
bulky material was more optimal.

Therefore, the problem solved in this invention 1s the
creation of a firefighter’s protective clothing system which
addresses each body part’s unique liner needs optimally, and
without detriment to the different needs of other body parts.

It is an object of this invention to provide firefighter’s
garments which include maximally insulative, heavier liner
materials in areas in which maximum insulative protection
is required, such as shoulders, back, thighs, etc. Also, an
object of the invention is to provide in the same garments
lighter, more flexible (hence comparatively less insulative)
liner materials in areas which are flexed and/or which

interface with other protective garments.

It is another object of this invention to provide a fire-
fighter’'s protective clothing system which 1s mimmally
stressful, that is lighter in weight and permitting ease of
movement, while being adequately protective.

It is another object of this invention to provide a fire-
fighter’s protective clothing system in which the non-vary-
ing influence of a firefighter’s posture during firefighting is
recognized. That recognition relates to the fact that certain
body parts face the highest heat loads, bul some of these
body parts are supplementarily protected by body position.

It is another object of this invention to provide a fire-
fighter’s garments which are optimized by a recognition of
the non-varying protective influence of other members or
garments of the protective clothing system.

Other objects and advantages of this invention reside in
the construction of parts, the combination thereof, and the
method of use, as will become more apparent {rom the

following description.

SUMMARY OF THE INVENTION

This invention pertains to a firefighter’s coat and trousers.
Several portions of a firefighter’s coat require flexibility.
Such portions are, for example: the elbow areas of the
slecves and the portions of the coat at which the sleeves join
the body portion of the coat. Also, several portions of the
trousers require flexibility. These portions are the knee
regions and the upper leg regions.

In this invention the thickness and bulkiness of the inner
liner are reduced in the portions of the garments in which
fiexibility is required. Thus, greater flexibility in these areas
is permitted. However, the necessary degree of thermal
protection in these areas is also provided. Thus, even though
flexibility is enhanced, and the weight of the garments is
reduced, the degree of protection of the firefighter against
the environment is not effectively decreased. Therefore,
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stress resulting from the weight of the garment is reduced.
Increased flexibility in regions of the garments in which
bending occurs also reduces stress resulting from arm and
leg movements of the firefighter.

In ths invention, most of the areas of the firefighter’s
garments in which increased flexibility is provided are areas
that are constantly flexed during firefighting. For example,
firefighters crouch to escape heat. This causes material
bunching and increased insulation. Thus, even if a lesser
degree of single layer thermal protection is provided in these
arcas in which bunching occurs, the firefighter has adequate
thermal protection, while also having greater flexibility in
the areas in which flexing occurs.

Also, portions of a firefighter’s garments which are cov-
ered by parts of other wearing apparel of the firefighter
require less insulation, In the garments of this invention
certain poriions of the garments are provided with less
protective material because other wearing apparel of the
firefighter cover these certain portions. Thus, weight and
bulkiness of the garments are reduced without reducing the
total protection necessary for the firefighter. As stated above,
reduction of bulkiness and weight reduces stress upon the
firefighter.

BRIEF DESCRIPTION OF THE VIEWS OF THE
DRAWINGS

FIG. 1 is a front elevational view of a firefighter’s coat of
this invention, illustrating regions or areas of the coat in
which enhanced flexibility 1s provided.

FIG. 2 is a fragmentary exploded perspective view, drawn
on a slightly larger scale than FIG. 1, showing a portion of
the outer shell of a sleeve of the coat of FIG. 1 and showing
a portion of the inner liner and showing portions of the inner
limer which have enhanced flexibility.

FIG. 3 is a fragmentary sectional view of a portion of the
slecve of the firefighter’s coat of FIG. 1, drawn on a larger
scale than FIG. 1, and illustrating a portion of the inner liner
which is provided with enhanced flexibility.

FIG. 4 1s a fragmentary elevational view, with parts
broken away, showing the sleeve and a part of the underarm
portion of the firefighter’s coat of this invention which is
provided with enhanced flexibility.

FIG. 5 is a fragmentary elevational view, with parts
broken away, drawn on substantially the same scale as FIG.
4, and showing the sleeve and the underarm portion of the
coat which has enhanced flexibility. This view shows the
sleeve 1n a position different from that shown in FIG. 4.

FIG. 6 is a front elevational view of firefighter’s trousers
constructed in accordance with this invention, illustrating
portions of the trousers in which enhanced flexibility is
provided.

FIG. 7 1s a rear elevational view of the trousers of FIG. 6,
drawn on substantially the same scale as FIG. 6, illustrating
the portions of the trousers which are provided with

enhanced flexibility.

F1G. 8 is a front perspective exploded view, illustrating
the inner liner removed from the outer liner of the trousers
and showing the portions of the inner liner which are
provided with enhanced flexibility.

FIG. 9 is a rear perspective rear view of the inner liner of
the trousers, illustrating the areas of the inner liner which are
provided with enhanced flexibility.

FIG. 10 is a fragmentary sectional view, drawn on a larger
scale than the other figures, showing the lower part of a leg
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portion of the trousers as the lower part is positioned within
a boot.

F1G. 11 is a fragmentary sectional view drawn substan-
tially on the same scale as FIG. 10 and illustrating the leg
portion of the trousers in a bent condition.

FIG. 12 i1s a fragmentary sectional view drawn on sub-
stantially the same scale as FIGS. 10 and 11, showing a part
of the torso and leg portions of the trousers, with the torso
portion and leg portions in a bent condition.

F1G. 13 is a fragmentary eclevational view, drawn on
substantially the same scale as FIGS. 10 and 11, showing a
modification in an inner liner of the leg portion of the
lrousers.

FIG. 14 is a fragmentary elevational view showing
another modification in the inner liner of the leg portion in
firefighter’s trousers of this invention.

FIG. 15 1s a fragmentary elevational view showing
another modification of the inner liner in the leg portion of
firefighter’s trousers of this invention.

DETAILED DESCRIPTION OF THE
INVENTION

F1G. 1 shows a firefighter's coat or jacket 20 made
according to this invention. The coat 20 has a body portion
22 and sleeve portions 24. The body portion 22 and the
sleeve portions 24 of the coatl 20 have an outer shell 26 and
an inner liner 28. The major part of the inner liner 28 is
constructed of a relatively bulky thermal insulation material.
However, as illusirated in FIGS. 2 and 3, the inner liner 28
of each sleeve portion 24 has a section 30 of thermal
insulation material which is less bulky and which is readily
flexible. The section 30 is in the elbow region of the inner
liner 28 and thus provides enhanced flexibility in the elbow
region of the slecve portion 24 of the coat 20, for bending
of the elbow, as illustrated in FIG. 3.

FIG. 2 shows the inner liner 28 removed from the outer
shell 26. The inner liner 28, in addition to having the section
30, also has a section 36 which is located at the juncture of
each sleeve 24 and the body 22. The section 36 is also of
insulation material which is less bulky and of lighter weight
than other portions of the inner liner 28. Thus, this juncture
has enhanced flexibility for movement of the firefighter’s
arm, with respect to the body 22 of the coat 20, as illustrated
in FIG. 4 and §.

Thus, 1t 1s understood that the sections 30 and 36 which
are a part of the inner liner 28 are of thermal insulation
material, but are of an insulation material which is less bulky
and of less weight that other portions of the inner liner 28.
The sections 30 and 36 may be of a thermal insulation
material which has lesser thermal insulation qualities than
the other portions of the inner liner 28. However, the
sections 30 and 36 provide sufficient thermal insulation in
these regions of the coat 20, due to the fact that the sections
30 and 36 are in parts of the coat 20 which do not directly
face flames of a fire and in which lesser thermal insulation
1s required.

Thus, the coat 20 provides excellent insulation and pro-
tection for a firefighter, while also providing a firefighter
with a coat 20 having enhanced flexibility in the regions in
which flexibility is desired. Furthermore, the coat 20, having
the sections 30 and 36, which are of less bulky insulation
matenal, has less weight than a conventional coat for a
firefighter. Thus, the wearer of the coat 20 is subjected to less
stress from arm movement and less stress from weight of the

coat 20.
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FIGS. 6-12 pertain to a firefighter’s trousers which are
made according to this invention. The firefighter’s trousers
have an outer shell 40 and an inner liner 42. The outer shell
40 has a torso portion 44 and leg portions 46. The inner liner
42 has a torso portion 48 and leg portions 50. FIG. 8 shows
the inner liner 42 removed from the outer shell 40. As best
shown in FIG. 8, the inner liner 42 has sections 52 at the
lower part of the leg portions 50. Above the section 32 the
inner liner 42 has sections 54 at the back of the knee region
of the leg portions 50. The inner liner 42 also has sections
58 at the front part thereof adjacent the juncture of the leg
portions 50 and the torso portions 48. The sections 52, 54,
and 58 of the inner liner 42 are of insulation material but are
of an insulation material which is lighter in weight and
which is less bulky and which has greater flexibility than the
other portions of the inner liner 42, All of the sections 52, 54,
and 58 may have the same physical characteristics or may
have different physical characteristics.

Thus, the trousers have enhanced flexibility and enable
easy bending movement in the knees of the leg portions 46
and 50 and easy movement of the leg portions 30 with
respect to the torso portions 44 and 48. The sections 52, 34,
and 58, in addition to being more flexible than other portions
of the inner liner 42 are of less weight per unit of area than
other portions of the inner liner 42. Therefore, the trousers
are of less weight. Thus, the wearer of the firefighter’s
trousers is subjected to a lesser degree of stress than the
wearer of conventional firefighter’s trousers. The lesser
degree of stress results from enhanced flexibility for arm and
leg movements, and also results from the fact that the
garments have minimum weight. These advantages are
provided without decreasing the total protection provided
for the firefighter.

FIGS. 10 and 11

Customarily a firefighter wears boots. The lower parts of
the legs of the firefighter’s trousers are covered by the boots.
Therefore, the parts of the legs of the trousers which are
covered by the boots do not need to be of heavy insulation
material, This is illustrated in FIGS. 10 and 11 in which a
boot 62 is shown covering the section 52. Therefore, even
though the section 52 has a lesser degree of insulation, the
legs of the firefighter arc properly protected. Also, due to the
fact that the sections 52 of the leg portions 46 of the inner
liner 42 are relatively flexible and of relatively light weight,
the leg portions 46 and 50 are easily inserted into the boot
62.

FIGS. 13-15

FIG. 13 shows a modification of trouser inner liner
construction. In FIG. 13, the major portion of an inner liner
64 1s of a relatively heavy thermal insulation matenal.
However, at the back part of the knee region the inner liner
64 has a section 66 which is of lighter weight, less bulky,
thermal insulation material and which has greater flexibility,

F1G. 14 shows a trouser leg inner liner 100 which has a
knee section 102 and a lower leg section 104, both of which
are of lighter weight msulation material than the major
portions of the liner 100. The knee section 102 and the lower
leg portion 104 have enhanced flexibility while providing
adequate thermal protection. The knee section 102 and the
lower leg section 104 may be of the same material or of

different materials.
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FIG. 15 shows a trouser leg inner liner 110 which includes
a Jower section 114 which is tubular and which covers both
the knee area and the lower leg area of a firefighter. The
section 114 is of a thermal insulation material which 1s
different from the insulation material in the major portions

of the inner liner 110.

Thus, it is understood that this invention provides fire-
fichter's garments which have proper and adequate insula-
tion, while also providing firefighter’s garments which are
lighter in weight and which are readily flexible in regions 1n
which flexibility is desired. Thus, this invention provides
firefighter’s garments in which the possibility of stress 1s
greatly reduced, while proper protection of the firefighter 1s

provided.

Although the preferred embodiments of the firefighter’s
garments having enhanced flexibility and minimum weight
of this invention have been described, it will be understood
that within the purview of this invention various changes
may be made in the form, nature, details, proportion and
arrangement of parts, the combination thereof, the construc-
tion of parts, and the mode of use, which generally siate
consist in a structure or method within the scope of the

appended claims.
The invention having thus been described, the following

1s claimed:

[1. A firefighter’s garment for protection of a firefighter
during fire fighting activity and (o create mimmum Stress
within the firefighter during firefighting activity, the fire-
fighter’s garment comprising an outer shell of flexible
abrasion resistant and flame resistant material, a layer of
flexible high temperature thermal insulation matenal
enclosed by the outer shell, the layer of flexible high
temperature insulation material including a first portion
which is relatively bulky and which has himited flexibility,
the first portion of the layer of flexible high temperature
thermal insulation material having given thermal insulation
qualities, the layer of flexible high temperature thermal
insulation material also including a second portion of flex-
ible high temperature thermal insulation materal, the second
portion of flexible high temperature insulation matenal
being less bulky in character and having greater flexibility
than the first portion of the layer flexible high temperature
thermal insulation material, the second portion of the layer
of flexible high temperature thermal insulation materal
having lesser thermal insulation qualities than the first
portion of the layer of flexible high temperature thermal
insulation material.}

[2. The firefighter’s garment of claim 1 in which the layer
of flexible high temperature thermal insulation material has
a minor part which is subject to extreme bending, and in
which the second portion of the layer of flexible high
temperature thermal insulation material is within the minor
part of the layer of flexible high temperature thermal insu-
lation material.]

[3. The firefighter’s garment of claim 1 in which the
garment comprises a firefighter’s coat provided with a sleeve
having an elbow region, the second portion of the layer of
flexible high temperature thermal insulation maternial being
within the elbow region of the sleeve of the coat.]

[4. The firefighter’s garment of claim 1 in which the
garment comprises a firefighter’s coat having a body region
and a sleeve, the coat having a juncture region in which the
sleeve is joined to the body region, and in which the second
portion of the layer of flexible high temperature thermal
insulation material is adjacent the juncture region of the
coat.}

[5. The firefighter’s garment of claim 1 which comprises
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trousers having a pair of leg sections, each of the leg sections
having a knee area, and in which the second portion of the
layer of flexible high temperature thermal insulation mate-
rial is within each knee area.]

[6. The firefighter’s garment of claim 1 which comprises 5
trousers having a torso pant and a pair of leg parts, there
being juncture regions at which the leg parts are joined to the
torso part, and in which the second portion of the layer of
flexible high temperature thermal insulation material is
within the juncture region.] 10

[7. The firefighter’s garment of claim 1 which comprises
trousers having a torso part and a pair of leg parts, there
being a plurality of juncture regions at which the leg parts
are joined to the torso part, and in which the second portion
of the layer of flexible high temperature thermal insulation 15
matenal is within the juncture regions, each of the leg parts
also having a knee region, and in which the second portion
of the layer of flexible high temperature thermal insulation
matenal is also within the knee region of each of the leg
parts.] 20

[8. A firefighter’s garment which comprises a layer of
insulation material in which the layer includes a first portion
which 1s relatively bulky and which has limited flexibility,
the layer of insulation material also including a second
portion of insulation material, the second portion of insula- 25
tion material being less bulky in character and having
greater flexibility than the first portion of the layer of
insulation matenal, the firefighter’s garment being adapted
to be worn by a firefighter who wears another element of
firehghting apparel, the layer of insulation material having a 30
part which 1s covered by another element of firefighting
apparel, and 1n which the second portion of the layer of
insulation material is covered by a part of the other element
of firefighting apparel.]

[9. A firefighter’s garment which comprises a layer of 35
insulation material in which the layer includes a first portion
which 1s relatively bulky and which has limited flexibility,
the layer of insulation material also including a second
portion of insulation material, the second portion of insula-
tion material being less bulky in character and having 40
greater flexibility than the first portion of the layer of
insulation material, the garment being adapted for wear by
a firefighter who also wears a pair of boots, and in which the
garmeni comprises trousers having lower leg regions which
are covered by the boots which are worn by the firefighter, 45
and in which the second portion of the layer of insulation
material is within the lower leg regions of the trousers.]

10. A firefighter’s garment which comprises a layer of
insulation material in which the layer includes a first portion
which 1s relatively bulky and which has limited flexibility, 50
the layer of insulation material also including a second
portion of insulation material, the second portion of insula-
tion materntal being less bulky in character and having
greater flexibility than the first portion of the layer of
insulation matenal, the layer of insulation matenal including 55
a third portion, the third portion being of an insulation
material which is less bulky and more flexible than the first
portion of the layer of insulation material and in which the
third portion has bulk and flexibility characteristics different
from the bulk and flexibility characteristics of the second 60
portion of the layer of insulation material.

[11. A firefighter’s garment which comprises a layer of
thermal insulation material in which the layer of thermal
insulation material includes a first portion which is relatively
bulky and which has limited flexibility, the layer of thermal 65
insulation matenal also including a second portion of ther-
mal insulation material, the second portion of thermal insu-

lation material being less bulky in character and having
greater flexibility than the first portion of the layer of thermal
1nsulation material, and a layer of abrasion resistant material
covering the layer of thermal insulation material, the gar-
ment being worn by a firefighter who wears another element
of fircfighting apparel, the layer of thermal insulation mate-
rial having a part which is covered by the other element of
firefighting apparel, and in which the second portion of the
layer of thermal insulation material is covered by a part of
the other element of firefighting apparel.]

12. A firefighter’s garment which comprises a layer of
thermal insulation material in which the layer of thermal
insulation material includes a first portion which is relatively
bulky and which has limited flexibility, the layer of thermal
insulation material also including a second portion of ther-
mal 1nsulation material, the second portion of thermal insu-
lation material being less bulky in character and having
greater flexibility than the first portion of the layer of thermal
insulation material, and a layer of abrasion resistant material
covering the layer of thermal insulation material, the gar-
ment comprising a firefighter’s coat provided with a sleeve
having an elbow region, the second portion of the layer of
thermal insulation material being within the elbow region of
the sleeve of the firefighter’s coat.

[13. A firefighter’s garment which comprises a layer of
thermal insulation material in which the layer of thermal
insulation material includes a first portion which is relatively
bulky and which has limited flexibility, the layer of thermal
insulation material also including a second portion of ther-
mal insulation material, the second portion of thermal insu-
lation material being less bulky in character and having
greater flexibility than the first portion of the layer of thermal
insulation material, and a layer of abrasion resistant material
covenng the layer of thermal insulation material, the gar-
ment comprising a firefighter’s coat having a body region
and a sleeve, the firefighter’s coat having a juncture region
in which the sleeve is joined to the body region, and in which
the second portion of the layer of thermal insulation material
is within the juncture region of the firefighter’s coat.]

14. A firefighter’s garment which comprises a layer of
thermal insulation material in which the layer of thermal
insulation material includes a first portion which is relatively
bulky and which has limited flexibility, the layer of thermal
insulation material also including a second portion of ther-
mal insulation material, the second portion of thermal insu-
lation material being less bulky in character and having
greater flexibility than the first portion of the layer of thermal
insulation material, and a layer of abrasion resistant material
covering the layer of thermal insulation material, the fire-
fighter’s garment comprising trousers having a pair of leg
sections, each of the leg sections having a knee area, and in
which the second portion of the layer of thermal insulation
material 1s within each knee area.

[15. A firefighter’s garment which comprises a layer of
thermal insulation material in which the layer of thermal
insulation material includes a first portion which is relatively
bulky and which has limited flexibility, the layer of thermal
insulation matenal also including a second portion of ther-
mal 1nsulation matenial, the second portion of thermal insu-
lation material being less bulky in character and having
greater flexibility than the first portion of the layer of thermal
insulation material, and a layer of abrasion resistant material
covering the layer of thermal insulation matenial, the fire-
fighter’s garment comprising trousers having a torso part
and a pair of leg parts; there being juncture regions at which
the leg parts are joined to the torso part, and in which the
second portion of the layer of thermal insulation material is

within the juncture region.}
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16. A firefighier’s garment which comprises a layer of
thermal insulation material in which the layer of thermal
insulation material includes a first portion which is relatively
bulky and which has limited flexibility, the layer of thermal
insulation material also including a second portion of ther-
mal insulation material, the second portion ol thermal 1nsu-
lation material being less bulky in character and having
greater flexibility than the first portion of the layer of thermal
insulation material, and a layer of abrasion resistant material
covering the layer of thermal insulation matenal, the gar-
ment being adapted to be worn by a firehighter who also
wears a pair of boots, and in which the garment comprises
trousers having lower leg regions which are covered by the
boots which are worn by a firefighter, and in which the
second portion of the layer of thermal insulation matenal 1s
within the lower leg regions of the firefighter’s trousers.

17. A firefighter’s garment which comprises a layer of
thermal insulation material in which the layer of thermal
insulation material includes a first portion which is relatively
bulky and which has limited flexibility, the layer of thermal
insulation material also including a second portion of ther-
mal insulation material, the second portion of thermal insu-
lation material being less bulky in character and having
greater flexibility than the first portion of the layer of thermal
insulation material, and a layer of abrasion resistant material
covering the layer of thermal insulation material, the fire-
fighter’s garment comprising trousers having a torso part
and a pair of leg parts, there being a plurality of juncture
regions at which the leg parts are joined to the torso part, and
in which the second portion of the layer of thermal insulation
material is within the juncture regions, each of the leg parts
also having a knee region, and in which the second portion
of the layer of thermal insulation material 1s also within the
knec region of each of the leg parts.

18. A firefighter’s garment which comprises a layer of
thermal insulation material in which the layer of thermal
insulation material includes a first portion which is relatively
bulky and which has limited flexibility, the layer of thermal
insulation material also including a second portion of ther-
mal insulation material, the second portion of thermal insu-
lation material being less bulky in character and having
greater flexibility than the first portion of the layer of thermal
insulation material, and a layer of abrasion resistant material
covering the layer of thermal insulation material, the layer of
thermal insulation material including a third portion, the
third portion of the layer of thermal insulation matenal being
of a thermal insulation material which 1s less bulky and more
Aexible than the first portion of the layer of thermal insu-
lation material and in which the third portion of the layer of
thermal insulation material has bulk and flexibility charac-
teristics different from the bulk and flexibility characteristics
of the second portion of the layer of thermal insulation
material.

[19. The method of producing a firefighter’s garment for
protection of a firefighter while the firefighter is engaged 1n
fire fighting activity comprising providing a layer of flexible
high temperature thermal insulation material in which the
layer of flexible high temperature thermal insulation mate-
rial is relatively bulky and limited in flexibility, inserting
sections of flexible high temperature thermal insulation
material into the layer of flexible high temperature thermal
insulation material in which the sections are less bulky and
have greater flexibility than the layer of flexible high tem-
perature thermal insulation material, forming the layer of
flexible high temperature thermal insulation material includ-
ing the sections of flexible high temperature thermal insu-
lation material into the form of a garment, whereby the
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garment has portions of flexiblc high temperature thermal
insulation material which are relatively bulky and of limited
flexibility and whereby the garment has sections of flexibie
high temperature thermal insulation material which arc less
bulky and which have greater flexibility than said portions of
flexible high temperature thermal insulation maternal, and
covering the garment with a layer of flexible abrasion
resistant and high temperature flame resistani material.]

20. A firefighter’s coat for protection of a firefighter
during firefighting activity and 1o create minimum Sstress
within the firefighter during firefighting activity, the firefight-
er’s coat having sleeves and an elbow region and compris-
ing an outer shell of flexible abrasion resistant and flame
resistant material, a layer of flexible high temperature
thermal insulation material enclosed by the outer shell, the
layer of flexible high temperature insulation material includ-
ing a major portion which is relatively bulky and which has
limited flexibility, the major portion of the layer of flexible
high temperature thermal insulation material having given
thermal insulation qualities, the layer of flexible high tem-
perature thermal insulation material also including a minor
portion of flexible high temperature thermal insulation
material, the minor portion of flexible high temperature
insulation material being within the elbow region and being
less bulky in character and having greater flexibility than the
major portion of the layer of flexible high temperature
thermal insulation material, the minor portion of the layer
of flexible high temperature thermal insulation material
having lesser thermal insulation qualities than the major
portion of the layer of flexible high temperature thermal
insulation material

21. A firefighter’s coal as defined in claim 20 in which the
coat includes a body region to which the sleeves are joined
and having a sleeve juncture region in which the sleeves are
joined to the body region, and the minor portion of the layer
of flexible high temperature thermal insulation material is
affixed to the sleeve juncture region.

22. A firefighter's trousers for protection of a firefighter
during firefighting activity and 1o create munimum siress
within the firefighter during firefighting activity, the firefight-
er's trousers having a pair of leg parts, satd leg parts having
a knee area and comprising an outer shell of flexible
abrasion resistant and flame resistant material, a layer of
flexible high temperaiure thermal insulation malterial
enclosed by the outer shell, the layer of flexible high
temperature insulation material including a major portion
which is relatively bulky and which has imited flexibility, the
major portion of the layer of flexible high temperature
thermal insulation material having given thermal insulation
qualities, the layer of flexible high temperature thermal
insulation material also including a minor portion of flexible
high temperature thermal insulation material, the minor
portion of flexible high temperature insulation material
being within the knee area and being less bulky in character
and having greater flexibility than the major portion of the
layer of flexible high temperature thermal insulation mate-
rial, the minor portion of the layer of flexible high tempera-
ture thermal insulation material having lesser thermal insu-
lation qualities than the major portion of the layer of flexible
high temperature thermal insulation material.

23. A firefighter’s trousers as defined in claim 22 wherein
the trousers having a torso part and a pair of legs parls,
there being a leg juncture region in which the leg parts are
joined to the torso part and in which the minor portion of the
layer of flexible high temperature thermal insulation mate-

rial is within the leg juncture region.
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