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[57] ABSTRACT

A fire barrier for use in dynamic voids to seal against the
spread of fire. Flexible foil-backed insulation material is
supported by a woven metallic support screen positioned in
the void. As the surfaces defining the void undergo relative
movement, the ability of the individual wire elements of the
screen to move in a scissor-like fashion relative one another
allow the screen to distort laterally without shearing,
wrinkling, or buckling while the insulation material floating
thereon is effectively isolated from any shear forces. The foil
backing allows the insulation to freely shift relative the
support screen.

14 Claims, 2 Drawing Sheets
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1
FIRE BARRIER

This application is a continuation of application Ser. No.
Ser. No. 08/378,778 filed Jan. 26, 1995 now abandoned.

BACKGROUND OF THE INVENTION

The present invention generally relates to fire barriers for
use in dynamic voids formed in buildings, and more
particularly, pertains to systems that are capable of main-
taining an effective barrier against the spread of fire despite
a substantial relative displacement or distortion of the sur-
faces that define such voids.

A variety of dynamic voids or joints are typically incor-
porated in a building in order to prevent damage as the
structure undergoes movement due to thermal, wind and
seismic loads. In order to prevent the spread of heat, smoke,
and flames therethrough, it is necessary to fit such voids with
fire barriers. It is especially important for a fire barrier fitted
to a joint to remain in tact after the joint has undergone
substantial displacement or distortion due to seismic
activity, as the risk of fire is acute immediately following an
earthquake.

Various barrier systems have been devised that attempt to
accommodate the magnitude of movement anticipated dur-
ing a seismic event. A substantial widening and/or
narrowing, as well as substantial lateral or shear displace-
ment of a seismic joint can be expected. Fire barriers
typically consist of a sheet of flexible material that is
attached to each wall of the joint and loosely draped ther-
ebetween. Such configuration does not in any way impede
the narrowing of the gap while the slack in the material
accommodates a widening of the gap beyond its nominal
width. Its inherent flexibility also allows the material to take
up any differential vertical displacement between the two
sides of the joint. Despite being flexible, the previously used
barrier materials are, however, substantially less capable of
accommodating relative lateral displacement between the
sides of the joint, and are prone to shear failure. In an effort
to address this shortcoming, various complex mechanisms
have additionally been developed in order to allow one or
both sides of the barrier to shift along the walls of the joint.
Some configurations provide for the barrier to be rigidly
affixed to one side of the joint while the opposite edge of the
barrier is slideably retained in a groove or track attached to
the opposite wall of the joint. Alternatively, both edges of the
barrier are retained within grooves or tracks formed in both
sides of the joint in order to allow both sides to shift laterally
relative the walls of the joint.

These prior art fire barrier systems suffer from a number
of disadvantages. The complexity of many of such systems
renders their initial cost rather high. Moreover, installation
of a complex system is often more difficult, especially for
retrofitment to existing buildings thereby further increasing
the overall cost. Finally, the various mechanisms that allow
such systems to accommodate lateral displacement typically
rely on various moving parts that would require periodic
maintenance. The prior art is therefore substantially devoid
of a simple, low cost, low maintenance barrier system that
is easily installed and that is capable of accommodating
relative lateral displacement.

SUMMARY OF THE INVENTION

The present invention provides a fire barrier system that
prevents the spread of smoke, heat and flame through a
dynamic void such as a seismic joint. The system’s con-
figuration ensures that an effective barrier is maintained
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2

despite substantial relative displacement or distortion of the
joint in all three dimensions. Moreover, the barrier is rela-
tively inexpensive, is easily installed, is readily retrofitted to
many existing joint configurations and requires essentially
no maintenance.

The fire barrier system of the present invention consists of
foil-backed insulative material supported in a free-floating
manner by a woven metallic screen component that is
draped between the two sides of the dynamic void. A loosely
woven structure is critical in enabling the support compo-
nent to accommodate relative lateral displacement of oppo-
site edges without wrinkling or buckling. The ability of the
individual wire elements to shift relative one another with a
scissor-like motion serves to relieve shear stresses, and
thereby provides for a uniform dimensional adjustment to
lateral distortion. Because the insulation is supported in a
free-floating manner by the support screen, the insulation
essentially remains stationary and undistorted as the screen
shifts and distorts to accommodate lateral displacement of
the joint walls. The presence of the foil between the insu-
lation and support screen reduces friction between the
insulation and the support screen to insure free relative
movement therebetween. The insulation material is thereby
effectively isolated from shear forces that would otherwise
be transferred thereto.

A single support screen component may be employed to
support the insulation layer from below. Alternatively, the
insulation layer may be sandwiched between two woven
metallic support screens so as to freely float therebetween.
The system of the present invention is easily adaptable to
horizontal and vertical applications, as well as transitions
between horizontal and vertical surfaces.

The barrier system of the present invention satisfies a
need for a simple, easily installed, and relatively inexpensive
device capable of preventing the spread of smoke, flame,
and heat through a dynamic joint despite substantial distor-
tion of such joint in all three dimensions. These and other
features and advantages of the present invention will
become apparent from the following detailed description of
preferred embodiments which, taken in conjunction with the
accompanying drawings, illustrate by way of example the
principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectioned perspective view of the fire
barrier system of the present invention;

FIG. 2 is an enlarged cross-section of a portion of an
alternative embodiment barrier material; and

FIG. 3 is a cross-section of an alternative embodiment of
the fire barrier system of the present invention;

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

The figures illustrate the fire barrier system of the present
invention. The system generally consists of a flame, heat,
and smoke proof barrier material that is supported between
opposite sides of a dynamic void. The system allows the
sides of the void to undergo relative movement in all three
dimensions without compromising the barrier’s ability to
perform its sealing function.

FIG. 1 illustrates an embodiment of the invention wherein
the barrier system 12 is disposed between the two sides 14,
16 of a dynamic void extending across a horizontal surface.
A support screen 18 and a retention screen 26 are disposed
in parallel to one another, and are draped between the two
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sides of the void. The edges of the screens are rigidly affixed
to the sides of the void by any appropriate fastening system.
Shown as an example only are screws or bolts 27 that extend
through both screens into the edges of the joint therebelow.
Alternatively, a rigid flange extending along the entire length
of each edge of the screen may be relied upon to sandwich
the two screen edges against the edges of the joint.

Supported between the two screen components 18, 26 in
a free floating manner is barrier material consisting of
metallic foil 20, 24 backing positioned on either side of
refractory matting 22. The layers may simply lie on top of
one another or may be adhesively bonded to one another, or
preferably, the structure may simply be held together by
staples. The width of the foil backed material 22 is narrower
than the width of the support screen 18, 26 such that its
edges remain clear of the area where the screens converge
and are fastened to the side of the joint. Intumescent fire
caulking 29 is positioned along the edge of the refractory
material. The horizontal configuration illustrated in FIG. 1 is
easily adapted to vertical configurations, as well as horizon-
tal to vertical surface transitions.

It is critical for the support and the retention screen to
have a sufficiently loosely woven structure so as to allow the
individual wire elements of the weave to shift relative one
another in a scissor-like fashion. The screen preferably
consists of stainless steel wires, about 0.0075" in diameter at
24 wires per inch. The use of stainless steel wire mesh with
a wire diameter of 0.008" at approximately eight wires per
inch has also been found to be advantageous due the
material’s exceptional flexibility. The refractory material
preferably consists of %" thick 12# ceramic fiber insulation
blanket backed by 0.003" stainless steel foil on the hot side,
and 0.003" aluminum foil on the opposite side.

FIG. 2 shows an alternative embodiment wherein the
barrier material includes an additional layer of insulation.
The barrier material freely floats between woven stainless
steel support and retention screens 30, 42, and consists of
stainless steel foil backing 40 on the hot side, aluminum foil
backing 32 on the opposite side, two layers of refractory
matting 34, 38, and an additional septum layer of stainless
steel foil 36 therebetween. Elements 32, 34, 36, 38, and 40
may simply lie on top of one another, may be adhesively
bonded to one another, or are preferably stapled together.

FIG. 3 illustrates an alternative embodiment of the barrier
system wherein the retention screen 26 of the embodiment
illustrated in FIG. 1 is replaced by retention flanges 58 and
60. The barrier material, consisting of foil backing 52, 56 on
either side of refractory matting 54, is supported in a
free-floating manner by support screen 50. The support
screen has a loosely woven structure that allows its indi-
vidual wire elements to shift relative one another such that
lateral distortion does not result in shearing, buckling, or
wrinkling. A rigid retention flange 58 is attached to the side
46 of the joint to positively hold screen 50 in position, while
its projecting lip 59 loosely retains the barrier material in
position over the screen and across the joint. FIG. 3 illus-
trates an adaptation of the device to a transition between a
horizontal and vertical surface whereby an appropriately
modified flange 62 is attached to the vertical wall. The flange
again performs the dual function of affixing the edge of the
screen 50 to the joint wall 48, while its projecting lip 61
controls the position of the barrier material. The single
support screen configuration can, of course, also be adapted
to a horizontal application wherein two L-shaped retention
flanges 58 are used, as well as wholly vertical applications
wherein two Z-shaped retention flanges 60 are employed.

The barrier system of the present invention not only
accommodates relative movement of the sides toward and
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away from one another, as well as relative up and down
movement, but allows for relative lateral displacement. The
scissor-like freedom of movement of the individual wires
forming the woven support screen allow opposite edges of
the screen to be shifted laterally relative one another without
causing the screen to buckle or wrinkle, such that the
foil-backed insulative material floating thereon is effectively
isolated from any shear forces. The insulation is thereby able
to continue to fulfill its insulative function during and after
three dimensional relative displacement of the surfaces that
define the joint.

While a particular form of the invention has been illus-
trated and described, it will also be apparent to those skilled
in the art that various modifications can be made without
departing from the spirit and scope of the invention.
Accordingly, it is not intended that the invention be limited
except by the appended claims.

What is claimed is:
1. A fire barrier system for sealing a dynamic void
between architectural structures, comprising:

a metallic support screen spanning said void, a portion of
said screen affixed to at least one of the architectural
structures; and

insulation material non-rigidly coupled to and supported
by said support screen in a free-floating manner such
that said insulation material is substantially isolated
from sheer forces resulting from relative movement
between the structures.

2. The fire barrier system of claim 1 wherein a layer of
metallic foil is positioned between said support screen, and
said insulation to reduce friction therebetween.

3. The fire barrier system of claim 2 wherein said foil is
bonded to said insulation material.

4. The fire barrier system of claim 2 wherein said foil is
stapled to said insulation material.

5. The fire barrier system of claim 2 wherein a layer of
metallic foil is positioned on both sides of said insulation
material.

6. The fire barrier system of claim 5 wherein said foil
layers are bonded to said insulation material.

7. The fire barrier system of claim 5 wherein said foil
layers and said insulation material are stapled together.

8. The fire barrier system of claim 1 wherein opposite
edges of said support screen are rigidly attached to opposite
sides of said dynamic void, and wherein said screen is wider
than said dynamic void.

9. The fire barrier system of claim 1 wherein a rigid
retention flange projects from each side of the void over a
portion of said insulation material to maintain the insulation
material in position over said support screen.

10. The fire barrier system of claim 2 wherein a metallic
retention screen spans said void in parallel with said support
screen so as to sandwich said insulation material in between
it and said support screen in a free-floating manner.

11. A fire barrier system for sealing a dynamic void,
comprising:

a loosely woven stainless steel screen spanning said void

and rigidly affixed to the edges of said void;

a layer of stainless steel foil positioned over said screen in

a free floating manner, said foil being narrower than
said screen, the foil non-rigidly coupled to the screen;
and

refractory matting of substantially the same width as said

foil positioned over said foil.
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12. The fire barrier system of claim 11 further comprising 14. The fire barrier system of claim 12 further comprising
a layer of metallic foil positioned over said matting. rigid retention flanges extending from the edges of said void
13. The fire barrier system of claim 12 further comprising to maintain said free-floating foil layers, and said refractory
a loosely woven stainless steel screen spanning said void, matting in position over said screen.

positioned over said metallic foil in a free floating manner, 5
and rigidly affixed to the edges of said void. I T S
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