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1. 

FIRE-RATED JOINT SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention generally relates to fire-rated build 

ing structures. In particular, the present invention relates to 
fire-rated joint systems, wall assemblies, and other building 
structures that incorporate the fire-rated joint systems. 

2. Description of the Related Art 
Fire-rated construction components and assemblies are 

commonly used in the construction industry. These compo 
nents and assemblies are aimed at preventing fire, heat, and 
Smoke from leaving one room or other portion of a building 
and entering another room or portion of a building. The fire, 
heat or Smoke usually moves between rooms through vents, 
joints in walls, or other openings. The fire-rated components 
often incorporate fire-retardant materials which substantially 
block the path of the fire, heat or smoke for at least some 
period of time. Intumescent materials work well for this pur 
pose, because they swell and char when exposed to flames 
helping to create a barrier to the fire, heat, and/or Smoke. 
One particular wall joint with a high potential for allowing 

fire, heat or Smoke to pass from one room to another is the 
joint between the top of a wall and the ceiling, which can be 
referred to as a head-of-wall joint. In modern multi-story or 
multi-level buildings, the head-of-wall joint is often a 
dynamic joint in which relative movement between the ceil 
ing and the wall is permitted. This relative movement is 
configured to accommodate deflection in the building due to 
loading of the ceiling or seismic forces. The conventional 
method for creating a fire-rated head-of-wall joint is to stuff a 
fire-resistant mineral wool material into the head-of-wall 
joint and then spray an elastomeric material over the joint to 
retain the mineral wool in place. This conventional construc 
tion of a fire-rated head-of-wall joint is time-consuming, 
expensive and has other disadvantages that are described 
herein. 
A wall assembly commonly used in the construction indus 

try includes a header track, bottom track, a plurality of wall 
studs and a plurality of wall board members, possibly among 
other components. A typical header track resembles a gener 
ally U-shaped (or some other similarly shaped) elongated 
channel capable of receiving or covering the ends of wall 
studs and holding the wall studs in place. The header track 
also permits the wall assembly to be coupled to an upper 
horizontal Support structure. Such as a ceiling or floor of a 
higher level floor of a multi-level building. 

Header tracks generally have a web and at least one flange 
extending from the web. Typically, the header track includes 
a pair of flanges, which extend in the same direction from 
opposing edges of the web. The header track can be slotted 
header track, which includes a plurality of slots spaced along 
the length of the track and extending in a vertical direction. 
When the wall studs are placed into the slotted track, each of 
the plurality of slots accommodates a fastener used to connect 
the wall stud to the slotted track. The slots allow the wall studs 
to move generally orthogonally relative to the track. In those 
areas of the world where earthquakes are common, movement 
of the wall studs is important. If the wall studs are rigidly 
attached to the slotted track and not allowed to move freely in 
at least one direction, the stability of the wall and the building 
might be compromised. With the plurality of slots, the wall 
studs are free to move. Evenin locations in which earthquakes 
are not common, movement between the Studs and the header 
track can be desirable to accommodate movement of the 
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2 
building structure due to other loads, Such as stationary or 
moving overhead loads, as described above. 

Recently, improved methods of providing a fire-rated 
head-of-wall joint have been developed. One example of a 
fire-rated wall construction component is a head-of-wall fire 
block device sold by the Assignee of the present application 
under the trademark FireStik(R). The FireStik(R) fire block 
product incorporates a metal profile with a layer of intumes 
cent material on its inner surface. The metal profile of the 
FireStikiR) fire block product is independently and rigidly 
attached to a structure, Such as the bottom of a floor or ceiling, 
at a position adjacent to the gap between the wallboard (e.g., 
drywall) and the ceiling on the opposite side (i.e., outside) of 
the wallboard relative to the studs and header track. The 
intumescent material, which is adhered to the inner surface of 
the metal profile, faces the wallboard, stud and header track. 
The space created in between the wallboard and ceiling, and 
the space between the stud and header track, allows for inde 
pendent vertical movement of the stud in the header track 
when no fire is present. 
When temperatures rise, the intumescent material on the 

FireStikiR) fire block product expands rapidly and chars. This 
expansion creates a barrier which fills the head-of-wall gap 
and inhibits or at least substantially prevents fire, heat and 
Smoke from moving through the head-of-wall joint and enter 
ing an adjacent room for at least some period of time. 

Still another example of an improved construction compo 
nent for creating a fire-rated head-of-wall joint is a header 
track with integrated intumescent material Strips sold by the 
Assignee of the present application under the trademark FAS 
Track(R). In contrast to the FireStikR fire block product, the 
FAS Track(R) header track product incorporates the intumes 
cent material directly on the header track so that the fire block 
material is installed during the framing process. Both the 
FireStikiR) and the FAS TrackIR fire block products are typi 
cally installed by the framing crew. The integration of the 
intumescent material into the FASTrackR) header track prod 
uct eliminates the need to install an additional fire block 
product after the wall board has been installed, which is 
typically done by a different crew than the framing crew. 

SUMMARY OF THE INVENTION 

Although the FireStikR) and the FAS Track(R) products 
represent an improvement over the conventional method of 
stuffing mineral wool material into the head-of-wall joint and 
applying the elastomeric spray material over the mineral 
wool, there still exists room for improved products and meth 
ods for efficiently and cost-effectively creating fire-rated wall 
joints. Certain embodiments of the present invention involve 
a fire-rated angle piece that incorporates a fire-resistant or 
intumescent material on at least one surface of the angle 
piece. The angle piece is separate from the header track, but is 
configured to be installed prior to the installation of the wall 
board and, preferably, during the framing process. Advanta 
geously, the present angle piece can be installed along with 
the installation of the header track or can be installed after the 
installation of the header track. Such an arrangement avoids 
the need to have the framers return after the installation of the 
wall board. In addition, the angle piece can be stacked and 
shipped without damaging the intumescent material more 
easily than a header track that incorporates the intumescent 
material. 
An embodiment involves a fire-rated assembly for a linear 

wall gap, which includes a track that has a web, a first flange 
and a second flange. The web is substantially planar and has 
a first side edge and a second side edge. The first flange and 
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the second flange extend in the same direction from the first 
and second side edges, respectively. Each of the first and 
second flanges is Substantially planar Such that the track 
defines a Substantially U-shaped cross section. Anangle has a 
first flange and a second flange, wherein each of the first 
flange and the second flange is Substantially planar Such that 
the angle defines a Substantially L-shaped cross section. Each 
of the first and second flanges has a free end opposite a corner 
of the angle. A heat-expandable intumescent strip is attached 
to the angle and extends lengthwise along an interior Surface 
of the second flange. In use, the first flange of the angle is 
positioned between the web of the track and an overhead 
structure with the second flange of the angle being positioned 
adjacent one of the first or second flanges of the track Such 
that the intumescent strip is between the second flange and the 
one of the first or second flanges of the track. 

In some arrangements, an upper edge of the intumescent 
strip is spaced below an upper end of the second leg thereby 
defining an upper portion of the second leg that is not covered 
by the intumescent strip. A lower edge of the intumescent 
strip can be spaced above a lower end of the second leg 
thereby defining a lower portion of the second leg that is not 
covered by the intumescent strip. A height of the intumescent 
strip can be about twice a height of the upper portion of the 
second leg. A height of the lowerportion of the second leg can 
be about twice the height of the intumescent strip. 

In some arrangements, a height of the intumescent strip is 
equal to or less than about one-half of a height of the second 
leg. In other arrangements, the height of the intumescent Strip 
is equal to or less than about one-third of a height of the 
second leg. The second flange of the angle can be approxi 
mately the same height as the one of the first and second 
flange of the track. A plurality of slots can be included on the 
first and second flanges of the track, which extend in a direc 
tion perpendicular to a length of the first track and the second 
flange of the angle can cover an entirety of the slots. 

In some arrangements, the wall assembly includes a plu 
rality of studs and a wallboard, wherein an upper end of each 
of the studs is received within and secured to the track and the 
wallboard is secured to the plurality of studs, and wherein the 
second flange of the angle is positioned between the wall 
board and the one of the first and second flanges of the track. 
The wall assembly can define a maximum distance of relative 
movement between the track and the plurality and studs or the 
wall board, wherein a height of the intumescent strip is about 
one-half or less than the maximum distance. The assembly 
can include a layer of an elastomeric fire spray material 
applied to the overhead structure and the angle. The layer of 
fire spray material preferably is not applied to the wall board. 

In some arrangements, an angle is defined between the first 
flange and the second flange of the angle that is less than 90 
degrees such that a gap is created between an upper end of the 
second flange of the angle and an upper end of the one of the 
first and second flanges of the track. The angle can be approxi 
mately 87 degrees. The assembly can include a second intu 
mescent Strip that extends along and is attached to a portion of 
the first flange of the angle such than the portion contacts the 
overhead structure when the fire-rated assembly is assembled 
to the overhead structure. The track can be a footer or header 
track. The track can be a stud framing member made from 
wood or metal. 
An embodiment involves a fire-rated wall joint product, 

which includes an elongated, generally L-shaped angle piece 
having a first flange and a second flange oriented at an angle 
relative to the first flange. The first flange and the second 
flange each have a free edge and are connected to one another 
along an edge that is opposite the free edges thereby defining 
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4 
a corner. The first flange and second flange are formed from a 
single piece of material. An intumescent material Strip is 
applied to an interior Surface of the second flange and a height 
of the intumescent material strip is equal to or less than about 
one-half a height of the second flange. 

In some arrangements, the height of the intumescent mate 
rial strip is equal to or less than about one-third of the height 
of the second flange. The height of the intumescent material 
strip can be about one-seventh of the height of the second 
flange. The intumescent material Strip can be spaced from an 
upper end of the second flange. 
An embodiment involves a method of assembling a fire 

rated wall joint, including securing a header track to a ceiling, 
positioning a horizontal leg of an elongated, generally 
L-shaped fire-rated angle piece between the header track and 
the ceiling Such that at least a portion of an intumescent 
material strip located on a vertical leg of the angle piece faces 
toward the header track, positioning upper ends of a plurality 
of studs into the header track, and securing at least one wall 
board member to the plurality of studs such that the vertical 
leg of the angle piece is positioned between the at least one 
wall board member and the header track. 

In some arrangements, the positioning of the horizontal leg 
between the header track and the ceiling is done after the 
securing of the header track to the ceiling. The method can 
also include applying a layer of an elastomeric fire spray to 
the ceiling and the angle piece and not to the at least one wall 
board member. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Certain features, aspects and advantages of the various 
devices, systems and methods presented herein are described 
with reference to drawings of certain embodiments, which are 
intended to illustrate, but not to limit, such devices, systems, 
and methods. It is to be understood that the drawings are for 
the purpose of illustrating concepts of the embodiments dis 
cussed herein and may not be to Scale. For example, certain 
gaps or spaces between components illustrated herein may be 
exaggerated to assist in the understanding of the embodi 
ments. Dimensions, if provided in the specification, are 
merely for the purpose of example in the context of the 
specific arrangements shown and are not intended to limit the 
disclosure. The drawings contain twenty-eight (28) figures. 

FIG. 1 is a perspective view of a fire-rated angle piece, 
which incorporates a fire-resistant or intumescent material 
strip. 

FIG. 2 is a cross-sectional view of the fire-rated angle piece 
of FIG. 1. 

FIG. 3 is a cross-sectional view of a head-of-wall joint 
incorporating the fire-rated angle piece of FIG. 1. 

FIG. 4 is a cross-sectional view of an alternative fire-rated 
angle piece that includes a retention feature on an upper wall 
portion of the angle piece. 

FIG. 5 is a cross-sectional view of another alternative fire 
rated angle piece that includes another retention feature, in 
the form of a hem, on the upper wall portion of the angle 
piece. 

FIG. 6 is a perspective view of another fire-rated angle 
piece that incorporates notches or slots in the upper wall 
portion to allow bending of the angle piece or accommodate 
fasteners used to secure the header track to the ceiling. 

FIG. 7 is a cross-sectional view of another fire-rated angle 
piece that includes a recess defined in the upper wall portion 
to accommodate the intumescent material. 
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FIG. 8 is a cross-sectional view of another fire-rated angle 
piece that includes an alternative configuration of a free end 
of a side wall portion of the angle piece. 

FIG. 9 is a cross-sectional view of another fire-rated angle 
piece that includes yet another alternative configuration of the 
free end of the side wall portion. 

FIG. 10 is a cross-sectional view of a head-of-wall assem 
bly incorporating another embodiment of the fire-rated angle 
piece. In FIG. 10, the head-of-wall assembly is shown in a 
closed or upward position. 

FIG. 11 is a cross-sectional view of the head-of-wall 
assembly of FIG. 10 in an open or downward position. 

FIG. 12 is a cross-sectional view of a head-of-wall assem 
bly attached to a fluted pan deck ceiling arrangement and 
including a layer of sprayed elastomeric material. 

FIG. 13 is an elevation view of the head-of-wall assembly 
of FIG. 12. 

FIG. 14 is a cross-sectional view of an alternative fire-rated 
angle piece including a hem at the free end of the upper wall 
portion and a hem at the free end of the side wall portion. 

FIG. 15 is a top view of the fire-rated angle piece of FIG. 6. 
FIG.16 is a top view of the fire-rated angle piece of FIG. 15 

in a bent configuration. 
FIG. 17 is a perspective view of an alternative fire-rated 

angle piece in which the fire-retardant or intumescent mate 
rial Strip is positioned on the inside surface of the angle. 

FIG. 18 is a cross-sectional view of the angle piece of FIG. 
17. 

FIG. 19 is a cross-sectional view of a head-of-wall assem 
bly incorporating the angle piece of FIG. 17. 

FIG. 20 is an elevation view of the head-of-wall assembly 
of FIG. 19, with several portions broken away to reveal under 
lying portions. 

FIG. 21 is a cross-sectional partial representation of a 
head-of-wall assembly similar to that of FIGS. 19 and 20 in a 
closed position of the head-of-wall gap. 

FIG. 22 is a cross-sectional partial representation of the 
head-of-wall assembly of FIG. 21 in an open position of the 
head-of-wall gap. 

FIG. 23 is a cross-sectional partial representation of a 
head-of-wall assembly similar to that of FIGS. 19 and 20 
prior to any significant expansion of the intumescent material. 

FIG. 24 is cross-sectional partial representation of the 
head-of-wall assembly of FIG. 23 after expansion of the 
intumescent material. 

FIG. 25 is a cross-sectional view of an alternative angle 
piece that is similar to the angle piece of FIGS. 17 and 18. 

FIG. 26 is a cross-sectional view of another alternative 
angle piece that is similar to the angle piece of FIGS. 17 and 
18. 

FIG. 27 is a cross-sectional view of yet another alternative 
angle piece that is similar to the angle piece of FIGS. 17 and 
18. 

FIG. 28 is a cross-sectional view of a head-of-wall assem 
bly incorporating an alternative angle piece that utilizes other 
fire-retardant materials in the place of an intumescent mate 
rial Strip secured directly to the angle piece. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Several preferred embodiments of the fire-rated angle 
pieces and fire-rated joint systems are described herein, typi 
cally in the context of a wall assembly and, in particular, a 
head-of-wall assembly. However, the fire-rated angle pieces 
and fire-rated joint systems can also be used in other applica 
tions, such as at the bottom or sides of a wall or a joint in an 
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6 
intermediate location of a wall. The fire-rated angle pieces 
and fire-rated joint systems can also be used in non-wall 
applications. In view of the head-of-wall assembly being but 
one of the multiple applications for the fire-rated angle pieces 
and fire-rated joint systems, the use of relative or directional 
terminology, or other such descriptions, is for convenience in 
describing the particular embodiments, arrangements or ori 
entations shown. Therefore, such terms are not intended to be 
limiting, unless specifically designated as such. 

FIGS. 1-3 illustrate an embodiment of a fire-rated profile or 
angle piece 20, which is also referred to herein simply as an 
angle 20, alone (FIGS. 1 and 2) and incorporated into a 
head-of-wall assembly (FIG. 3). The angle 20 preferably is 
formed from a light gauge steel material by any Suitable 
process, such as roll forming, for example. Preferably, the 
angle 20 is an elongated member having a consistent or Sub 
stantially consistent cross-sectional shape throughout its 
length. One or more preferred embodiments of the angle 20 
are generally or Substantially L-shaped in cross-section. In 
one embodiment, the angle 20 may be between about 5 feet 
and 25 feet in length. The angle 20 can be between about 10 
and 20 feet in length. Preferably, the angle 20 is about 10-12 
feet in length to facilitate shipping and storage. Desirably, the 
angle 20 is sufficiently long to allow installation along a wall 
with a relatively small number of pieces. However, the length 
of the angle 20 should be short enough that shipping and 
material handling is relatively convenient. Accordingly, the 
above-recited lengths are presently preferred. However, other 
lengths may also be used in other situations. 

Preferably, the angle 20 includes atop or upper wall portion 
or top or upper leg or flange 22. The upper wall portion 22 is 
also referred to herein as a horizontal leg because it is typi 
cally oriented in a horizontal or Substantially horizontal plane 
when installed in a head-of-wall assembly, as described 
herein. The angle 20 also includes a side wall portion 24, 
which is also referred to herein as a vertical leg or flange 
because it is typically oriented in a vertical or substantially 
vertical plane when the angle 20 is installed in a head-of-wall 
assembly. The illustrated vertical leg 24 is unitarily formed 
with the horizontal leg 22. That is, the horizontal leg 22 and 
the vertical leg 24 are constructed from a single piece of 
material. As described above, typically, the single piece of 
material is a flat piece of light gauge steel, which is then 
deformed into the shape of the angle 20, such as through a 
roll-forming, bending (Such as on a press brake) or other 
suitable process. Preferably, both the horizontal leg 22 and the 
Vertical leg 24 are substantially planar and define an angle 
therebetween of about 90 degrees or, in Some arrangements, 
slightly less than 90 degrees. For example, the legs 22 and 24 
may define an angle of between about 80 degrees and about 
90 degrees, between about 85 degrees and 90 degrees or about 
87 degrees. This can assist in providing a gap at the upper end 
of the Vertical leg 24 to accommodate a fastener head, as is 
described in greater detail below. 

In one embodiment of the light gauge steel angle 20, the 
horizontal leg 22 can define a width 26 (i.e., horizontal cross 
sectional dimension) of about 34 inch or less, 1 inch or less, or 
1/2 inches or less. Preferably, the horizontal leg 22 is about 
1/2 inches wide. The vertical leg 24 can define a width or 
height 28 (i.e., Vertical cross-sectional dimension) between 
about /2 inch and about 3 inches or more depending on 
amount of fire and Smoke protection desired and/or based on 
deflection requirements. The dimensions of the width of the 
horizontal leg 22 preferably are selected Such that two angles 
20 can be employed in a head-of-wall assembly (illustrated in 
FIG.3) with one angle 20 on each side of the wall. Preferably, 
the width of the horizontal leg 22 is selected such that the legs 
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22 of the two angles 20 do not overlap one another when 
assembled into the head-of-wall assembly. Accordingly, if the 
angle 20 is configured for use with a wall assembly that is 
wider than standard width, the width of the horizontal leg 22 
can be increased to, for example, about 1/2 inches to about 3 
inches, or more. The width or height of the vertical leg 24 is 
selected such that the leg 24 fills the entire head-of-wall gap, 
or gap between the ceiling and upper end Surfaces of the wall 
board, in an open-most position of the head-of-wall joint 
(assuming a dynamic joint). Alternatively, the width or height 
of the vertical leg 24 is selected to cover a substantial portion, 
Such as /3 to /2 or more, of the corresponding leg of the header 
track. Thus, the actual width or height of the vertical leg 24 
can vary from the exemplary widths or heights described 
herein. 

Preferably, a fire retardant material or a fire retardant mate 
rial strip. Such as an intumescent tape or intumescent strip 30. 
is adhesively (or otherwise) applied to the full length of the 
fire-rated angle 20. In a preferred arrangement, the intumes 
cent tape 30 wraps over the corner 32 of the angle 20 (inter 
section between the horizontal leg 22 and the vertical leg 24) 
and is positioned on each of the horizontal leg 22 and Vertical 
leg 24. Preferably, the intumescent tape 30 extends only par 
tially across the horizontal leg 22 and extends Substantially or 
entirely across the vertical leg 24. Preferably, the intumescent 
tape 30 extends less than halfway or about /3 of the way 
across the horizontal leg 22. In other arrangements, the intu 
mescent tape 30 can extend all the way across the horizontal 
leg 22 and/or only partially across the vertical leg 24. How 
ever, preferably, at least a portion of the intumescent tape 30 
is located on the horizontal leg 22. Such an arrangement 
results in the intumescent tape 30 being sandwiched, pinched 
or compressed between the header track/horizontal leg 22 and 
the ceiling thereby keeping the intumescent tape 30 in place in 
the event of elevated heat or fire. Although heat-resistant 
adhesive preferably is used to affix the intumescent tape.30 to 
the angle 20, the adhesive can still fail attemperatures lower 
than that required to cause expansion of the intumescent tape 
30. By pinching the intumescent tape 30 between the ceiling 
and the angle 20/header track, the intumescent tape 30 is held 
in place even if the adhesive fails. 

Preferably, as described above, the intumescent tape or 
strip 30 is constructed with a material that expands in 
response to elevated heat or fire to create a fire-blocking char. 
One suitable material is marketed as BlazeSealTM from Rec 
torseal of Houston,Tex. Other suitable intumescent materials 
are available from 3M Corporation, HiltiCorporation, Speci 
fied Technologies, Inc., or Grace Construction Products. The 
intumescent material expands to many times (e.g., up to 35 
times or more) its original size when exposed to sufficient 
heat (e.g., 350 degrees Fahrenheit). Thus, intumescent mate 
rials are commonly used as a fire block because the expanding 
material tends to fill gaps. Once expanded, the intumescent 
material is resistant to Smoke, heat and fire and inhibits fire 
from passing through the head-of-wall joint or other wall 
joint. Thus, intumescent materials are preferred for many 
applications. However, other fire retardant materials can also 
be used. Therefore, the term intumescent strip 30 is used for 
convenience in the present specification and that the term is to 
be interpreted to cover other expandable or non-expandable 
fire-resistant materials as well. Such as intumescent paints 
(e.g., spray-on), fiberglass wool (preferably with a binder, 
Such as cured urea-phenolic resin) or fire-rated dry mix prod 
ucts, unless otherwise indicated. The intumescent strip 30 can 
have any suitable thickness that provides a sufficient volume 
of intumescent material to create an effective fire block for the 
particular application, while having Small enough dimen 
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8 
sions to be accommodated in a wall assembly. That is, pref 
erably, the intumescent material strips 30 do not cause 
unsightly protrusions or humps in the wall from excessive 
build-up of material. In one arrangement, the thickness of the 
intumescent strip 30 is between about/16 (0.0625) inches and 
!/s (0.125) inches, or between about 0.065 inches and 0.090 
inches. One preferred thickness is about 0.075 inches. 
An optional kick-out 34 extending from a free end of the 

Vertical leg 24 allows the framing screw to cycle under the 
angle 20 and also provides some protection to the intumescent 
strip 30, as is described in greater detail below. Preferably, the 
kick-out 34 extends in the direction of the intumescent strip 
30 and in a direction opposite the horizontal leg 22. The 
kick-out 34 preferably is also unitary with the vertical leg 24 
and horizontal leg 22 (i.e., constructed from a single piece of 
material). The illustrated kick-out 34 is arcuate in shape. 
Preferably, the kick-out 34 defines an arc of about 90 degrees 
or about 4 of a circle. However, the kick-out 34 may define a 
variable radius, rather than a single radius. The kick-out 34 
preferably extends outwardly from an outer surface of the 
Vertical leg 24 by a distance Substantially equal to or greater 
than the thickness of the intumescent tape 30. 

FIG.3 illustrates a wall assembly 40 (in particular, a head 
of-wall assembly) including an embodiment of the angle 20 
installed on each side of a header track 42. The intumescent 
strip 30 on the angle 20 is compressed between the header 
track 42 and an overhead structure? ceiling 44 creating a gas 
ket to protect against Smoke, fire and Sound passing through 
the gap between the header track 42 and the ceiling 44. In the 
illustrated arrangement, the ceiling 44 is a concrete deck. 
However, the angle 20 can be employed with other types of 
overhead structures, including a fluted pan deck, which is 
disclosed herein with reference to FIGS. 12 and 13. The wall 
assembly 40 also includes a plurality of wall studs 46 (only 
one is shown), which are coupled to the header track 42 by 
Suitable fasteners 48 (e.g., "/2 inch framing screws). The 
header track 42 can be a slotted header track, which allows 
vertical movement of the wall studs 46 relative to the header 
track 42. Wall board members 50 (e.g., drywall) are coupled 
to the wall studs 46 by suitable fasteners (not shown) and, 
thus, can move along with the wall studs 46 relative to the 
header track 42. The wall board 50 is pressed up against the 
kick-out 34 to provide a continuous seal against Smoke and 
Sound passing through the gap between the header track 
42/angle 20 and the wall board 50. 
The header track 42 is secured to the ceiling 44 by a 

suitable fastener 52 (e.g., concrete fastener). If the wall 
assembly 40 includes a dynamic head-of-wall, a gap may be 
present between upper ends of the wall studs 46 and wall 
board 50 to allow relative movement therebetween, as shown. 
The horizontal leg 22 of each angle 20 is interposed between 
the web of the header track 42 and the ceiling 44 such that the 
angles 20 are held in place by the header track 42. Compres 
sion of the portion of the intumescent strip 30 positioned on 
the horizontal leg 22 can assist in securing the angle 20 
between the header track 42 and the ceiling 44 and inhibiting 
or preventing undesired removal of the angle 20. The vertical 
leg 24 of the angle 20 is interposed between the side leg of the 
header track 42 and the wallboard 50. That is, the vertical leg 
24 of the angle 20 is positioned on the inside of the wallboard 
50, which provides an attractive finished head-of-wall joint. 
As described, the kick-out 34 (if present) can contact the wall 
board 50 to provide a seal. In addition, the kick-out 34 can 
facilitate entry of the head portion of the fasteners 48 into the 
gap between the vertical leg 24 and the side leg of the header 
track 42 during cycling of the wall studs 46 and wallboard 50 
relative to the header track 42. 
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Advantageously, Such an arrangement permits the use of a 
separate component (i.e., the angle 20) to carry the intumes 
cent strip 30 instead of the intumescent strip 30 being placed 
directly on the header track 42 and also permits the angle 20 
to be placed inside the wall board 50. The use of a separate 
component (angle 20) to carry the intumescent strip 30 can be 
advantageous because shipping and storage of the angle 20 
without damaging the intumescent Strip 30 is simplified rela 
tive to when the intumescent strip 30 is carried by the header 
track 42. For example, the angles 20 can be easily stacked and 
shipped in a box, whereas it is more difficult to stack and ship 
a header track 42 incorporating intumescent strip(s) 30. In 
addition, the use of a separate component (angle 20) to carry 
the intumescent strip 30 allows a fire-rated head-of-wall joint 
to be created with nearly any type or brand of header track 42 
(or other components). 
The angle(s) 20 can be installed before, during or after 

installation of the header track 42. If separate fasteners or 
fastening methods are used, the angle(s) 20 could be affixed to 
the ceiling 44 separately and prior to the installation of the 
header track 42. However, preferably, the angle(s) 20 is/are 
installed during or after installation of the header track 42. 
The angle(s) 20 can be placed on the header track 42 and then 
held in place against the ceiling 44 as the header track 42 is 
secured to the ceiling 44. Alternatively, the angle(s) 20 can be 
affixed to the header track 42, even if temporarily (e.g., using 
an adhesive or caulk), and then the header and angle(s) 20 can 
be secured to the ceiling 44. Or, the angle(s) 20 can be 
installed after the header track 42 is partially or completely 
installed. For example, the header track 42 can be secured to 
the ceiling 44 with a minimum number of fasteners 52, the 
angle(s) 20 installed, and then the remaining fasteners 52 can 
be installed to secure the header track 42 to the ceiling 44. 
Alternatively, the header track 42 can be completely installed 
and then the angle(s) 20 can be inserted between the header 
track 42 and the ceiling. The edges of the header track 42 can 
be slightly flexed to allow insertion of the horizontal leg 22 of 
the angle 20. The angle(s) 20 can be lightly tapped or other 
wise pressed into place. If desired, a spacer (e.g., washer or 
embossment on the upper Surface of the track 42) can be 
positioned between the ceiling 44 and the header track 42 to 
create a small gap (preferably smaller than the combined 
thickness of the horizontal leg 22 and intumescent strip 30) to 
facilitate insertion of the angle(s) 20. Additional fasteners 52 
can be installed through both the header track 42 and angle 20, 
if desired, as shown in FIGS. 10 and 11. 

In the event of elevated heat or a fire, once a threshold heat 
has been reached, the intumescent strip 30 will rapidly 
expand to fill any gap present at the head-of-wall. Such as 
between the header track 42 and the ceiling 44 and/or between 
the angle 20/header track 42 and the wall board 50. The 
pinching of the intumescent strip 30 between the ceiling and 
the angle 20/header track 42 assists in keeping the intumes 
cent strip 30 in place when or if the adhesive used to secure the 
strip 30 to the angle 20 degrades to the point that it is no longer 
effective. Thus, the illustrated wall assembly 40 provides a 
reliable fire-rated head-of-wall joint. 

With additional reference to FIGS. 4-6, the top horizontal 
leg 22 of the angle 20 can be made in different styles to 
provide away to secure the leg 22 between the header track 42 
and the ceiling 44 and inhibiting or preventing inadvertent or 
undesired removal of the angle 20. As discussed above, the 
angle 20 illustrated in FIGS. 1-3, which includes planar or flat 
steel legs 22, 24 will just rely on the compression of the 
intumescent strip 30 between the angle 20 and the overhead 
structure 44 or just the compression/friction of the horizontal 
leg 22 of the angle 20 between the track 42 and the ceiling 44, 
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10 
for example, if the intumescent strip 30 does not wrap onto the 
horizontal leg 22. With reference to FIG.4, the top leg 22 can 
be formed (e.g., embossed) with a retention features, such as 
raised or interference Surface features. In particular, the inter 
ference surface features may be provided in the form of 
protrusions or dimples 60 that serve to increase the friction 
between the angle 20 and the ceiling 44 and/or create inter 
ference contact between the protrusions 60 and imperfections 
in the ceiling 44. In any event, the force required to remove the 
angle 20 (the “removal force') can be increased. The raised or 
interference Surface features, protrusions or dimples can be of 
any suitable shape, preferably which is capable of being cre 
ated during a roll forming process. To the extent that the 
protrusions/dimples 60 have a longer dimension in one direc 
tion than other directions, the longer dimension preferably 
extends partially or entirely in a lengthwise direction to 
increase the dimension tending to resist movement of the 
angle 20 away from the header track 42 (substantially per 
pendicular to the wall). The protrusions/dimples 60 prefer 
ably have a height that is less than the thickness of the intu 
mescent strip 30 such that they do not prevent a good seal 
between the intumescent strip 30 and the ceiling 44. However, 
in other arrangements, the protrusion/dimples 60 can be used 
to create a seal, especially if configured to extend the entire 
length of the angle 20, and can extendabove the upper Surface 
of the intumescent strip 30. 

With reference to FIG. 5, the top leg 22 of the angle 20 can 
have a small hem 62 so that the angle 20 can be pushed into 
place and once properly installed the hem 62 inhibits or 
prevents the angle 20 from being removed or slipping out due 
to structure vibrations or movement. As shown, preferably, 
the hem 62 is a fold in the free end of the horizontal leg 22 that 
is positioned above the remaining, preferably planar, portion 
of the horizontal leg 22. Preferably, the hem 62 is substan 
tially completed folded over; however, in other arrangements, 
the hem 62 may be a partial fold similar to the kick-out 34, for 
example. 

With reference to FIG. 6, the upper leg 22 can include slots, 
cut-outs or notches 64 extending from a free end of the leg 22. 
In one arrangement, the notches 64 are substantially V-shaped 
(referred to herein as a V-Cut pattern and individually as 
V-Cuts). The V-Cut pattern 64 allows the angle 20 to be 
flexible so that it could be used on radius walls. The V-Cut 
pattern 64 would also help get around any fasteners 52 that are 
installed to hold the header track 42 in place that may be close 
to the outer edge. Features shown in and described with 
reference to FIGS. 4-6 can be combined with one another 
and/or incorporated with the otherangles 20 described herein. 

With reference to FIGS. 7-9, the kick-out 34 of the vertical 
leg 24 can be done in different styles. For example, with 
reference to FIG. 7, a quarter-round pattern provides an open 
end in which the screw 48 can cycle under the angle 20, as 
described above. In addition, as shown in FIG. 7, the horizon 
talleg 22 of the angle 20 may not be completely flat or planar. 
Rather, in the illustrated arrangement, the leg 22 defines a 
recessed portion or recess 68 configured to receive the portion 
of the intumescent strip 30 positioned on the horizontal leg 
22. Preferably, the recess 68 is sized and shaped such that the 
upper surface of the intumescent strip 30 is positioned above 
the upper Surface of the adjacent portion of the horizontal leg 
22 Such that a good seal is created with the ceiling 44. How 
ever, in other arrangements, the upper Surface of the intumes 
cent strip 30 can be flush with or positioned below the upper 
surface of the adjacent portion of the horizontal leg 22. 
With reference to FIG. 8, the kick-out is in the form of a 

small hem 70 provided on the free end of the vertical leg 24 
and includes a first or outwardly extending portion 72 and a 
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second or return portion 74. The first portion 72 is angled 
downward from the remaining upper portion of the Vertical 
leg 24. The return portion 74 extends back toward the inside 
of the angle 20, but preferably is either aligned with or stops 
short of the inner surface (extension of the inner surface) of 
the vertical leg 24 such that interference with the head of the 
fastener 48 is inhibited or eliminated. Thus, the length of the 
return portion 74 is preferably less than the length of the 
outwardly extending portion 72. The intersection of the first 
and second portions 72, 74 define a corner or rounded surface 
portion 76 that can contact the wall board 50 to create a seal. 
Preferably, the corner 76 is positioned outwardly of the outer 
surface of the intumescent strip 30 to provide protection to the 
strip 30 during cycling of the wallboard 50. However, in other 
arrangements, the intumescent strip 30 may extend outwardly 
beyond the corner 76. Similar to the kick-out 34 described 
with reference to FIGS. 1-7, the hem 70 also provides an open 
end for the framing screw 48 to cycle. 

With reference to FIG. 9, the kick-out is in the form of a 
block-out 80. The block-out 80 includes a first portion 82 that 
extends approximately 90 degrees outward from the remain 
ing upper portion of the vertical leg 24 and a second portion 
84 that extends approximately 90 degrees downward from the 
first portion 82. The block-out 80 can also provide an open 
end for the screw 48 to cycle. Preferably, the outer surface of 
the block-out 80 is positioned outwardly of the outer surface 
of the intumescent strip 30 to protection the strip 30 during 
cycling of the wall board 50. However, the intumescent strip 
30 could also extend outwardly of the block-out 80. Features 
illustrated in and described with reference to FIGS. 7-9 can be 
incorporated in other embodiments and versions of the angle 
20 described herein. 

FIGS. 10 and 11 illustrate a head-of-wall assembly 40 
similar to that shown in and described with reference to FIG. 
3 in which a metal stud framed wall is attached to a solid 
concrete deck. Accordingly, the same reference numbers are 
used to describe the same or corresponding components. FIG. 
10 illustrates the head-of-wall joint in a closed (i.e., relatively 
upward) position and FIG. 11 illustrates the head-of-wall 
joint in an open (i.e., relatively downward) position. In the 
illustrated arrangement, optional fasteners 52 (e.g., 1" con 
crete fasteners) are shown being used to secure the angles 20 
in place. The fasteners 52 pass through both the web of the 
header track 42 and the horizontal leg 22 of the angle 20. 

Preferably, the header track 42 is installed to the concrete 
slab? ceiling 44 prior to the intumescent deflection angle 20. 
As described, the angle 20 can have an additional fasteners 52 
installed through the header track 42 and leg 22 of the angle 
20 to hold it in place or it can be a compression friction fit 
utilizing interference features 60 (FIG. 4), a small hem 62 
(FIG. 5) or the compression on the portion of the intumescent 
strip 30 that wraps over the corner of the angle 20. FIGS. 10 
and 11 illustrate a gap or a space 90 between the outside leg 
surface of the header track 42 and the inside surface of the 
Vertical leg 24 of the angle 20 at least at an upper end of the leg 
24 and, preferably, only at an upper end of the leg 24. This gap 
90 has a function and purpose as it allows the head portion of 
the framing screw 48 to fit between the outside leg surface of 
the header track 42 and the inside surface of the vertical leg 24 
of the angle 20, as shown in FIG. 10. This allows the bottom 
portion of the angle leg 24 to push up tight against the outside 
leg Surface of the header track 42 without causing damage to 
the intumescent strip 30 or angle 20 during the cycling of the 
wall assembly or the movement cycle test of the UL 2079 
fire-rated wall joint testing protocol. The angle 20 shown in 
this figure is bent to approximately an 87 degree angle, but 
any angle less than 90 degrees will work. The less-than-90 

5 

12 
degree angle is what facilitates the creation of the gap 90 in 
the upper corner between the outside leg of the header track 
42 and the inside surface of the vertical leg 24 of the angle 20, 
while preferably also maintaining contact between the lower 
end of the vertical leg 24 of the angle 20 and an intermediate 
portion of the leg of the header track 42. The approximately 
45 degree (or other suitable angle) kick-out 34 allows the 
framing screw 48 to slide up into the gap 90 between the track 
42 and the angle 20 and back out again, for an open deflection 

10 joint. However, a gap 90 can also be created with a 90 degree 
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angle between the legs 22 and 24 of the angle 20. For 
example, if a suitable radius is used in the intersection 
between the horizontal leg 22 and the vertical leg 24, the 
radius can inhibit or prevent the angle 20 from being placed 
tightly against the leg of the header track 42 thereby creating 
a gap 90. However, the illustrated arrangement is preferred 
because it not only creates a gap 90, but also keeps the lower 
end of the vertical leg 24 of the angle 20 in contact with the leg 
of the header track 42. 
As described above, FIG. 11 illustrates the head-of-wall 

assembly 40 in an open position, Such as with the deflection 
gap in a wide open position with an approximately 134 inch 
gap between the upper ends of the wall board 50 and the 
ceiling 44. The upper edge of the wallboard 50 preferably has 
a tight compression fit against the kick-out 34 to protect 
against Smoke passage within the fire-rated deflection joint. 
The framing screw 48 is now located below the vertical leg 24 
of the angle 20 and at or near the bottom of the slotted header 
track 42 when the joint is in the open position. 

FIGS. 12 and 13 illustrate a wall assembly 40 similar to that 
shown in and described with reference to FIG.3 and FIGS. 10 
and 11. Accordingly, the same reference numbers are used to 
describe the same or corresponding components. In FIGS. 12 
and 13, a metal stud framed wall assembly 40 is attached to a 
ceiling 44 in the form of a fluted pan deck 100. The fluted pan 
deck 100 includes a pan 102, which defines downwardly 
opening spaces, Voids or flutes 104, and a layer of concrete 
106 supported by the pan 102. In the illustrated arrangement, 
the wall assembly 40 is oriented perpendicular or substan 
tially perpendicular to the flutes 102 of the fluted pan deck 
100. Fire-rated walls require fire-resistant material, such as 
mineral wool 110, to be installed within the voids 104 of the 
fluted pan deck 100 when the wall assembly 40 is running 
perpendicular to the flutes 104. The voids or flutes 104 of a 
fluted pan deck 100 vary in size but generally are about 7/2 
inches by 3 inches. Mineral wool 110 is compressed and 
placed into these voids 104. A fire spray material 112 (e.g., a 
fire-resistant elastomeric material that can be applied with a 
sprayer) is then sprayed over the top of the mineral wool 110 
to protect against Smoke passage. The fire spray 112 will 
generally have elastomeric qualities to it for flexibility and in 
Some cases may even have intumescent qualities. In tradi 
tional stuff and spray assemblies, the fire spray 112 will go 
over the mineral wool 110 and lap over the top edge of the 
wall board 50, for example, by about /2 inch. 
An aspect of the present invention involves the realization 

that because the fire spray 112 extends over two dissimilar 
materials, i.e., the mineral wool 110 which is compressible 
and wallboard (e.g., drywall)50 which is rigid, a great deal of 
stress is created in the fire spray 112 covering the deflection 
gap as both materials will act differently as they are cycled up 
and down. The mineral wool 110 is flexible and will be more 
forgiving as it cycles, but the drywall 50 is rigid and will pull 
away from the mineral wool 110 and fire spray 112. There 
fore, as these assemblies go through the movement cycle test 
of UL 2079, the fire spray tends to rip or tear along the joint 
between the drywall and the mineral wool. Cracks, rips, or 
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tears create a weak spot in the joint and it becomes very 
Vulnerable to the air-leakage test and burn test that follow the 
movement cycle test according to UL 2079. However, in the 
arrangement illustrated in FIGS. 12 and 13, it is apparent that 
the fire spray 112 only laps on the intumescent angle 20. The 
wall board (e.g., drywall) 50 is able to cycle unencumbered 
against intumescent angle 20 without stress cracks to the fire 
rated deflection joint. Such an arrangement is capable of 
providing a Class III Seismic movement joint according to 
UL 2079. Traditional stuff and spays typically are only 
capable of providing Class II Wind Movement according to 
UL 2079 because these types of joints are very vulnerable to 
cracking or tearing. FIG. 12 illustrated the wall in a position 
in which the upper edges of the wall board 50 are below the 
fire spray 112 and FIG. 13 shows a relatively more upward 
position of the wall board 50 in which the upper edge of the 
wall board 50 partially covers the fire spray 112. In FIG. 13, 
a portion of the wallboard 50 and fire spray112 is removed to 
show the other components of the wall. 

FIG. 14 illustrates another embodiment of a fire-rated 
angle 20, which is similar to the above-described angles 20. 
Accordingly, the same reference numbers are used to describe 
the same or corresponding features. The angle 20 of FIG. 14 
includes a locking hem 62 on the upper horizontal leg 22 and 
another locking hem 120 on the vertical leg 24. The locking 
hem 62 is similar to the locking hem 62 described in connec 
tion with the angle 20 of FIG. 5. In particular, the free end of 
the lockinghem 62 preferably faces toward the vertical leg 24 
of the angle 20 to facilitate installation of the angle 20 
between the header track 42 and the ceiling 44 (especially 
when the header track 42 has already been installed) and 
inhibit or prevent removal of the angle 20 from the installed 
position. Although the lockinghem 62 of the horizontal leg 22 
is positioned above the horizontal leg 22 (between the hori 
Zontal leg 22 and the ceiling 44), it could also be positioned 
below the leg 22. However, engagement of the locking hem 
62 with the ceiling 44 is believed to provide better resistance 
to removal of the angle 20 than engagement of the locking 
hem 62 with the header track 42. 

The hem 120 on the vertical leg 24 is just one option for the 
kick-out 34. The kick-out 34 allows the framing screw 48 to 
move up and down, under the angle 20 and back out, as 
described previously. Preferably, the free end of the hem 120 
preferably ends prior to the inner surface of the vertical leg 24, 
or a downward extension or projection of the inner Surface, to 
avoid having the fastener 48 hang up on the free end of the 
hem 120 as the fastener 48 cycles into and out of the space 
behind the angle 20. The angle 20 of FIG. 14 also includes a 
narrower version of the intumescent strip 30 relative to the 
prior versions shown in FIGS. 1-13. In the illustrated arrange 
ment, the portion of the intumescent strip 30 positioned on the 
vertical leg 24 ends short of the hem 120. However, prefer 
ably, the width of the intumescent strip 30 on the vertical leg 
24 is equal to or greater than the width of the strip 30 on the 
horizontal leg 22. Preferably, the portion of the intumescent 
strip 30 on the vertical leg 24 covers at least about one-halfor 
at least about two-thirds of the vertical leg 24. In the illus 
trated arrangement, the intumescent strip 30 covers about 
two-thirds of the vertical leg 24. 

FIGS. 15 and 16 illustrate an angle 20 similar or identical 
to the angle 20 described with reference to FIG. 6 and which 
includes multiple slots, cut-outs or notches 64, which are in 
the form of V-Cuts, extending from the free end of the upper 
horizontal leg 22 toward the intersection between the hori 
Zontal leg 22 and the vertical leg 24. The V-Cuts 64 can vary 
in spacing and size. A purpose of the V-Cuts 64 is to allow the 
angle to be used on a radius wall. The V-Cuts 64 allow the 
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angle 20 to be bent inward or outward. FIG. 16 shows the 
V-cuts 64 in an open position which will happen as the angle 
20 is bent. However, advantageously, the intumescent strip 30 
will stay intact as the cuts 64 preferably are only on a portion 
of the upper horizontal attachment leg 22. Thus, the intumes 
cent strip 30 will still protect against fire and Smoke passage. 
The V-Cuts 64 (or other types of slots, cut-outs or notches) 
may also accommodate/avoid interference with fasteners 52 
used to secure the header track 42 to the ceiling 44. 
The illustrated angles 20 are intended for use in combina 

tion with header tracks 42 that are coupled to an overhead 
structure 44 and receive upper ends of a plurality of wall studs 
46. However, the angles 20 can also be used with other types 
of tracks or other structural components to create a fire-rated 
joint. For example, the angles 20 could be used with a bottom 
track or a wall stud. Although not shown herein, as is known, 
a stud wall commonly includes a bottom track (which may be 
the same as or similar to the illustrated header tracks 42) that 
receives the bottom ends of the wall studs 46 and is secured to 
the floor. With respect to the disclosed header tracks 42, these 
can be of a Solid leg variety or can be slotted header tracks, in 
which each of the first side flange and the second side flange 
includes a plurality of elongated slots that extend in a vertical 
direction, or in a direction from a free end of the flange toward 
the web and perpendicular to a length direction of the track. 
The centerlines of adjacent slots are spaced from one another 
along a length of the track by a distance, such as one inch, in 
one embodiment. However, other offset distances could be 
provided, depending on the desired application. Preferably, 
the slots are linear in shape and sized to receive and guide a 
fastener (e.g., fastener 48) that couples a stud to the header 
track. The slots allow relative movement between the header 
track and the studs. The linear shape of the slots constrains the 
fasteners to Substantially vertical movement. 
As discussed, preferably, the free end of the side flange of 

the angles forms a kick-out (e.g., kick-out 34). The kick-out 
extends outwardly from the remainder of the side flange in a 
direction away from the top flange (and away from the header 
track when assembled). One type of kick-out is an outwardly 
bent end portion of the side flange which is oriented at an 
oblique angle relative to the remaining, preferably planar, 
portion of the side flange. As described herein, the use of the 
term side flange (vertical leg or wall portion) can include the 
kick-out or, in Some contexts, can refer to the portion of the 
side flange excluding the kick-out. As described herein, the 
kick-out functions as a lead-in surface for the fasteners that 
pass through the slots of the header track when the heads of 
the fasteners move toward the top of the slots and in between 
the side flange of the angle and the flange of the header track. 
However, the kick-out can be otherwise shaped if desired, 
depending on the intended application and/or desired func 
tionality. For example, the kick-out can be configured to 
contact the wallboard of an associated wall assembly to assist 
in creating a seal between the angle and the wallboard or to 
inhibit damage to the fire-resistant material on the angle, as 
described. Preferred kick-outs can satisfy one or more of 
these functions. In one arrangement, the kick-out extends 
outwardly less than about /4 inch, less than about /s inch or 
less than about /16 inch. 
The illustrated angles are fire-rated components and 

include a fire-resistant material arranged to seal the head-of 
wall gap at which the angle is installed. Preferably, the fire 
resistant material is an intumescent material strip. Such as an 
adhesive intumescent tape. The intumescent Strip is made 
with a material that expands in response to elevated heat or 
fire to create a fire-blocking char. The kick-out can extend 
outwardly a distance greater than the thickness of the intu 

Hilti Aktiengesellschaft 
Petitioner Exhibit 1006

Page 26 of 32



US 8,595,999 B1 
15 

mescent Strip, a distance approximately equal to the thickness 
of the intumescent strip, or a distance less than the thickness 
of the intumescent strip. The size of the kick-out can be 
selected based on whether it is desirable for the wall board 
material to contact the kick-out (e.g., to create a seal or protect 
the intumescent strip), the intumescent strip, or both the kick 
out and the intumescent strip. 
The intumescent Strip preferably is positioned on one or 

both of the side flange and the top flange. Thus, one embodi 
ment of an angle includes an intumescent strip only on the top 
flange and another embodiment of an angle includes an intu 
mescent strip only on the side flange. However, in the illus 
trated arrangements, the intumescent strip is attached on both 
the side flange and the top flange of the angle. Preferably, the 
intumescent Strip covers a Substantial entirety of the side 
flange and also extends beyond the top flange. That is, the 
intumescent strip preferably extends from the kick-out of the 
side flange to the top flange and beyond the top flange. Such 
an arrangement permits the intumescent strip to contact the 
ceiling or other overhead Support structure to create an air seal 
at the head-of-wall. Preferably, the upper edge of the intu 
mescent strip wraps around the corner of the angle and is 
attached to the top flange. Such an arrangement causes the 
intumescent strip to be pinched between the angle and the 
ceiling or other overhead Support structure to assistin keeping 
the intumescent strip in place when exposed to elevated heat, 
which may cause failure of an adhesive that secures the intu 
mescent strip to the angle, as described above. However, 
although less preferred, the upper edge of the intumescent 
strip could simply extend beyond (above, in the illustrated 
arrangement) the top flange without being attached to the top 
flange. 

Preferably, a relatively small amount of the intumescent 
strip is positioned on the top flange relative to the amount 
positioned on the side flange. For example, the intumescent 
strip has a width, which in cross-section can be viewed as a 
length. Preferably, a length of the intumescent strip on the 
side flange is at least about 3 times the length of the intumes 
cent strip on the top flange. In one arrangement, the length of 
the intumescent strip on the side flange is at least about 5 
times the length of the intumescent strip on the top flange. In 
another arrangement, the length of the intumescent strip on 
the side flange is at least about 10 times the length of the 
intumescent strip on the top flange. Preferably, the length of 
the intumescent strip on the side flange is between about /2 
inches and 1/2 inches and the length of the intumescent Strip 
on the top flange is between about /s inches and /2 inches. In 
one preferred arrangement, the length of the intumescent Strip 
on the side flange is about 3/4 inches and the length of the 
intumescent strip on the top flange is about 4 inches. 

In the illustrated arrangements, the side flange of the angle 
is shorter than the flanges of the header track. The side flange 
of the angle can cover an upper portion of the slots of the 
header track. Preferably, at least a lower portion of the slots 
are exposed or left uncovered by the side flange of the angle. 
In one arrangement, the length of the side flange of the angle 
is about one-half of the length of the flanges of the header 
track. The side flange of the angle can have a length of 
between about 3/4 inches and 3 inches, or between about 1 and 
2 inches. In one arrangement, the side flange of the angle has 
a length of about 1/2 inches or 1/4 inches. The flanges of the 
header track can be any suitable length. For example, the 
flanges can be between about 2 and 4 inches in length, with 
specific lengths of about 2/2 inches, 3 inches, 3/4 inches and 
3/2 inches, among others. 
The web of the header track can be any suitable width. For 

example, the web can have a width between about 2/2 and 10 
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inches, with specific lengths of about 3.5 inches, 4 inches, 5.5 
inches, 6 inches and 7.5 inches, among others. Preferably, the 
top flange of the angle is not wider than the web of the header 
track and, more preferably, is less than about /2 the width of 
the header track. If desired, a thermal break material can be 
positioned between any or all corresponding Surfaces of the 
angle and the header track. The thermal break material can be 
applied to the inner surfaces of the angle. The thermal break 
material can be a liquid applied material, or an adhesively 
applied sheet membrane material to provide thermal break 
insulation to slow down heat passage during a fire. Any Suit 
able insulating materials can be used. 
The header track and the angle can be constructed of any 

Suitable material by any Suitable manufacturing process. For 
example, the header track and angle can be constructed from 
a rigid, deformable sheet of material. Such as a galvanized 
light-gauge steel. However, other Suitable materials can also 
be used. The header track and the angle can be formed by a 
roll-forming process. However, other Suitable processes, such 
as bending (e.g., with a press brake machine), can also be 
used. Alternatively, the angle could be made from an extruded 
piece of material. Preferably, the intumescent strip is applied 
during the manufacturing process. However, in Some appli 
cations, the intumescent strip could be applied after manu 
facturing (e.g., at the worksite). 
As is known, in the wall assembly, one or more pieces of 

wallboard are attached to one or both sides of the studs by a 
plurality of suitable fasteners, such as drywall screws. Pref 
erably, the uppermost drywall screws are positioned close to 
the header track but spaced sufficiently therefrom so as to not 
inhibit complete upward movement of the studs relative to the 
header track. 

Preferably, in a neutral or unloaded condition, the heads of 
the fasteners securing the studs to the header track are posi 
tioned below the lowermost ends, or free ends, of the side 
flanges of the angle. Preferably, in Such a position, an upper 
end of the wallboard rests against the intumescent strip and/or 
the kick-out. When the wall is deflected such that the studs 
move upwardly towards or to a closed position of the deflec 
tion gap, the heads of the fasteners may enter in between the 
flanges of the header track and the side flanges of the angles. 
If the gap between the flanges is less than the width of the head 
of the fastener, the side flanges of the angle may flex or deflect 
outwardly to accommodate the heads of the fasteners. The 
shape and/or angle of the kick-out can facilitate the entry of 
the heads of the fasteners in between the flanges without 
getting hung up on the flanges. 

FIGS. 17-20 illustrate an alternative angle piece 200 
(FIGS. 17 and 18) and ahead-of-wall assembly (FIGS. 19 and 
20) incorporating the angle piece 200. The angle piece 200 
possesses characteristics that are advantageous in certain 
applications relative to the above-described angle pieces 20 
and the prior art arrangements. For example, the above-de 
scribed angle pieces 20 position the intumescent strip 30 on 
an exterior surface of the angle piece 20 such that the intu 
mescent strip 30 faces the wallboard 50 in an assembled state. 
In Such arrangements, it is usually beneficial for the intumes 
cent strip 30 to cover a substantial portion of the vertical leg 
and/or a portion roughly equal to or greater than the maxi 
mum possible head-of-wall gap between the upper end of the 
wall board 50 and the ceiling 44. Such arrangements assist in 
maintaining a sealed head-of-wall gap in all deflection posi 
tions between the maximum head-of-wall gap (fully open 
position) and the minimum head-of-wall gap (fully closed 
position) and avoids damage to the intumescent strip 30 from 
the upper end of the wall board 50. That is, the upper end of 
the wallboard 50 remains in contact with the outer surface of 
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the intumescent strip 30 at all positions between the minimum 
and maximum head-of-wall gaps. 

However, although Such angles 20 and corresponding 
assemblies provide exemplary performance, the intumescent 
material used to construct the intumescent strips 30 is an 
expensive component of the angle piece assembly. Thus, it 
would be advantageous from a cost standpoint to reduce the 
amount of intumescent material used, while maintaining 
adequate performance or even improving performance. In 
addition, in some applications, it is often desirable to utilize a 
method other than the intumescent strip 30 to create or 
supplement the seal between the header track 42 and the 
ceiling 44. For example, the assembly of FIGS. 12 and 13 
illustrates Such an arrangement in which a fire spray material 
112 is applied over an upper portion of the angle piece 20. 
Accordingly, in Some Such arrangements, it has been discov 
ered by the present inventor(s) that the portion of the intu 
mescent strip 30 on the horizontal leg 22 could be omitted. 
The angle piece 200 and corresponding assemblies of FIG. 
17-20 advantageously reduce the amount of intumescent 
material employed while at the same time providing adequate 
or improved performance relative to the above-described 
angle pieces 20 and corresponding assemblies, as well as the 
prior art arrangements. 

FIGS. 17-20 illustrate an embodiment of a fire-rated profile 
or angle piece 200, which is also referred to herein simply as 
an angle 200, alone (FIGS. 17 and 18) and incorporated into 
a head-of-wall assembly (FIGS. 19 and 20). The angle 200 
preferably is formed from a light gauge steel material by any 
Suitable process, such as roll forming or bending (Such as on 
a press brake), for example. Preferably, the angle 200 is an 
elongated member having a consistent or substantially con 
sistent cross-sectional shape throughout its length. One or 
more preferred embodiments of the angle 200 are generally or 
Substantially L-shaped in cross-section. In one embodiment, 
the angle 200 may be between about 5 feet and 25 feet in 
length. The angle 200 can be between about 10 and 20 feet in 
length. Preferably, the angle 200 is about 10-12 feet in length 
to facilitate shipping and storage. Desirably, the angle 200 is 
Sufficiently long to allow installation along a wall with a 
relatively small number of pieces. However, the length of the 
angle 200 should be short enough that shipping and material 
handling is relatively convenient. Accordingly, the above 
recited lengths are presently preferred. However, other 
lengths may also be used in other situations. 

Preferably, the angle 200 includes a top or upper wall 
portion or top or upper leg or flange 220. The upper wall 
portion 220 is also referred to herein as a horizontal leg 
because it is typically oriented in a horizontal or Substantially 
horizontal plane when installed in a head-of-wall assembly, 
as described herein. The angle 200 also includes a side wall 
portion 240, which is also referred to herein as a vertical leg 
or flange because it is typically oriented in a vertical or Sub 
stantially vertical plane when the angle 200 is installed in a 
head-of-wall assembly. The illustrated vertical leg 240 is 
unitarily formed with the horizontal leg 220. That is, the 
horizontal leg 220 and the vertical leg 240 are constructed 
from a single piece of material. As described above, typically, 
the single piece of material is a flat piece of light gauge steel, 
which is then deformed into the shape of the angle 200, such 
as through a roll-forming, bending (such as on a press brake) 
or other suitable process. However, in other embodiments, the 
angle 200 could initially be formed in the L-shape or other 
shape. Such as by an extrusion process, for example. Prefer 
ably, both the horizontal leg 220 and the vertical leg 240 are 
Substantially planar and define an angle therebetween of 
about 90 degrees. Although 90 degrees is preferred, in some 
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arrangements, the angle could also be somewhat more or 
somewhat less than 90 degrees. For example, the legs 220 and 
240 could define an angle of between about 80 degrees and 
about 90 degrees, between about 85 degrees and 90 degrees or 
about 87 degrees. This can assist in providing a gap at the 
upper end of the vertical leg 240 to accommodate a fastener 
head, as is described in greater detail below. Such dimensions 
of the angle between the legs 220 and 240 assume that the 
angle 200 is to be used with a header track (or other structure) 
that defines a generally 90 degree angle between the surfaces 
adjacent a corner (e.g., the web and flange). In alternative 
arrangements, the angle between the legs 220 and 240 can 
generally match the angle between the surfaces that will be 
adjacent the angle 200 once installed. 

In one embodiment of the light gauge steel angle 200, the 
horizontal leg 220 can define a width 260 (i.e., horizontal 
cross-sectional dimension) of about 34 inch or less, 1 inch or 
less, or 1/2 inches or less. In one embodiment, the vertical leg 
240 can define a width or height 280 (i.e., vertical cross 
sectional dimension) between about 1 inch and about 4 inches 
or more depending on amount of fire and Smoke protection 
desired and/or based on deflection requirements. Preferably, 
the height 280 is between about 2/2 to about 3/4 inches. The 
dimension of the width of the horizontal leg 220 preferably is 
selected such that two angles 200 can be employed in a 
head-of-wall assembly (FIG. 19) with one angle 200 on each 
side of the wall. Preferably, the width of the horizontal leg 220 
is selected such that the legs 220 of the two angles 200 do not 
overlap one another when assembled into the head-of-wall 
assembly. Accordingly, if the angle 200 is configured for use 
with a wall assembly that is wider than standard width, the 
width of the horizontal leg 220 can be increased to, for 
example, about 1/2 inches to about 3 inches, or more. The 
width or height of the vertical leg 240 is selected such that the 
leg 240 fills the entire head-of-wall gap, or gap between the 
ceiling and upper end Surfaces of the wall board, in an open 
most position of the head-of-wall joint (assuming a dynamic 
joint). In addition, preferably, the width or height of the 
vertical leg 240 is selected to cover a substantial portion of the 
corresponding leg of the header track. For use with a dynamic 
joint, it is preferred that the leg 240 cover the fastener 48 (if 
any) in all positions between the open-most and the closed 
positions of the joint. Preferably, when used with a slotted 
header track, the leg 240 covers an entirety or a substantial 
entirety of the slots of the header track such that the head of 
the fastener 48 remains underneath the vertical leg 240 in all 
positions of the joint. In view of the above, the actual width or 
height of the vertical leg 240 can vary from the exemplary 
widths or heights described herein. 

Preferably, a fire retardant material or a fire retardant mate 
rial strip. Such as an intumescent tape or intumescent strip 
300, is adhesively (or otherwise) applied to the full length of 
the fire-rated angle 200. In a preferred arrangement, the intu 
mescent strip 300 is positioned on an interior surface of the 
angle 200. Preferably, the intumescent strip 300 is positioned 
on an interior surface of the vertical leg 240 of the angle 200. 
In the illustrated arrangement, the intumescent strip 300 is 
spaced from a corner 320 of the angle 200 and also spaced 
from a free end of the vertical leg 240. That is, the intumescent 
strip 300 preferably is positioned in an intermediate portion 
of the interior surface of the vertical leg 240. In other arrange 
ments, however, the intumescent tape 30 can extendalong the 
entire height of the vertical leg 240. However, such an 
arrangement would require a large amount of intumescent 
material and would be more costly to manufacture. 
The intumescent strip 300 has a strip width, which is a 

height or vertical dimension 330 as oriented in FIGS. 17-20. 
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As discussed, preferably, the height 330 of the intumescent 
strip 300 is less than the height 280 of the vertical leg 240. 
Preferably, the height 330 of the intumescent strip 300 is less 
than one-half or, more preferably, is less than about one-third 
of the height 280 of the vertical leg 240. In one arrangement, 
the height 330 can be about one-seventh of the height 280. As 
described above, preferably, the intumescent strip 300 is 
spaced below the corner 320 of the angle 200 to define a 
spaced distance 340 between the upper end of the intumes 
cent strip 300 and an upper end of the interior surface of the 
vertical leg 240. Furthermore, the intumescent strip 300 is 
also spaced above the free end of the vertical leg 240 to define 
a spaced distance 350 between the lower end of the intumes 
cent strip and a lower end of the interior surface of the vertical 
leg 240. In the illustrated arrangement, the distance 340 is less 
than the distance 350. In other words, the intumescent strip 
300 is positioned closer to the upper end of the vertical leg 240 
than the lower end of the vertical leg 240. Such an arrange 
ment advantageously permits expansion of the intumescent 
strip 300 in both upward and downward directions, while also 
avoiding contact between the fastener 48 and the intumescent 
strip 300 during at least a significant portion of the movement 
of the dynamic joint and, possibly, during the entire move 
ment of the dynamic joint. 

Preferably, the height 330 of the intumescent strip 300 is 
generally related to and can be varied with the amount of 
movement provided by the dynamic joint. That is, the larger 
the maximum movement allowed by the dynamic joint, the 
greater the height 330. For example, in some arrangements, 
the height 330 of the intumescent strip 300 is about one-half 
or less of the maximum movement allowed by the dynamic 
deflection joint. In some arrangements, the height 330 is 
approximately or exactly one-half of the maximum move 
ment allowed by the dynamic joint. For a 1/2 inch dynamic 
joint, the height of the intumescent strip 300 can be approxi 
mately 3/4 inch. The distance 340 can be about one-half the 
height 330 of the intumescent strip 300 (e.g., 3/8 inch) and the 
distance 350 can be about twice the height 330 (e.g., 1/2 
inch). For larger or Smaller dynamic joints, these dimensions 
can be scaled appropriately or the distance 340 can remain% 
inch or about one-half the height 330 and the other dimen 
sions can vary as necessary. Thus, as described above, the 
angles 20 generally include an intumescent strip 30 that is at 
least as wide as the maximum dynamic joint movement; 
however, the preferred angles 200 can employ generally one 
half the amount of intumescent material for the same dynamic 
joint thereby significantly lowering the manufacturing costs. 

Preferably, as described above, the intumescent tape or 
strip 300 is constructed with a material that expands in 
response to elevated heat or fire to create a fire-blocking char. 
One suitable material is marketed as BlazeSealTM from Rec 
torseal of Houston,Tex. Other suitable intumescent materials 
are available from 3M Corporation, HiltiCorporation, Speci 
fied Technologies, Inc., or Grace Construction Products. The 
intumescent material expands to many times its original size 
(e.g., up to 35 times or more) when exposed to sufficient heat 
(e.g., 350 degrees Fahrenheit). Thus, intumescent materials 
are commonly used as a fire block because the expanding 
material tends to fill gaps. Once expanded, the intumescent 
material is resistant to Smoke, heat and fire and inhibits fire 
from passing through the head-of-wall joint or other wall 
joint. Thus, intumescent materials are preferred for many 
applications. However, other fire retardant materials can also 
be used. Therefore, the term intumescent strip 300 is used for 
convenience in the present specification and that the term is to 
be interpreted to cover other expandable or non-expandable 
fire-resistant materials as well. Such as intumescent paints 
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(e.g., spray-on), fiberglass wool (preferably with a binder, 
Such as cured urea-phenolic resin) or fire-rated dry mix prod 
ucts, unless otherwise indicated. The intumescent strip 300 
can have any Suitable thickness that provides a sufficient 
Volume of intumescent material to create an effective fire 
block for the particular application, while having Small 
enough dimensions to be accommodated in a wall assembly. 
That is, preferably, the intumescent material strips 300 do not 
cause unsightly protrusions or humps in the wall from exces 
sive build-up of material. In one arrangement, the thickness of 
the intumescent strip 300 is between about /16 (0.0625) 
inches and /s (0.125) inches, or between about 0.065 inches 
and 0.090 inches. One preferred thickness is about 0.075 
inches. 

FIGS. 19 and 20 illustrate a wall assembly 400 similar to 
that shown in and described with reference to FIGS. 12 and 
13, except the angle 20 is replaced by the angle 200 of FIGS. 
17 and 18. Accordingly, the same reference numbers are used 
to describe the same or corresponding components of the wall 
assembly other than the angle 200. The wall assembly 400 can 
be constructed in the same manner as the wall assemblies 40 
described above. In FIGS. 19 and 20, a metal stud framed wall 
assembly 400 is attached to a ceiling 44 in the form of a fluted 
pan deck 100. The fluted pan deck 100 includes a pan 102. 
which defines downwardly-opening spaces, Voids or flutes 
104, and a layer of concrete 106 supported by the pan 102. In 
the illustrated arrangement, the wall assembly 400 is oriented 
perpendicular or substantially perpendicular to the flutes 102 
of the fluted pan deck 100. As described above, a fire-resistant 
material, such as mineral wool 110, typically is installed 
within the voids 104 of the fluted pan deck 100 when the wall 
assembly 400 is running perpendicular to the flutes 104. The 
voids or flutes 104 of a fluted pan deck 100 vary in size but 
generally are about 7/2 inches by 3 inches. Mineral wool 110 
is compressed and placed into these voids 104. The mineral 
wool 110 can be a mineral wool pillow marketed by Rec 
torSeal or a mineral wool plug marketed under the trade name 
Delta Plug. The mineral wool pillow includes an intumescent 
material coating over the mineral wool material core and the 
entire pillow is encapsulated in a plastic outer lining. 
A fire spray material 112 (e.g., a fire-resistant elastomeric 

material that can be applied with a sprayer) is then sprayed 
over the top of the mineral wool 110 to protect against Smoke 
passage. The fire spray 112 will generally have elastomeric 
qualities to it for flexibility and in some cases may even have 
intumescent qualities. In traditional stuff and spray assem 
blies, the fire spray112 will go over the mineral wool 110 and 
lap over the top edge of the wall board 50, for example, by 
about /2 inch. However, as described above, because the fire 
spray 112 extends over two dissimilar materials, i.e., the 
mineral wool 110 which is compressible and wallboard (e.g., 
drywall) 50 which is rigid, a great deal of stress is created in 
the fire spray 112 covering the deflection gap as both mate 
rials will act differently as they are cycled up and down. The 
mineral wool 110 is flexible and will be more forgiving as it 
cycles, but the drywall 50 is rigid and will pull away from the 
mineral wool 110 and fire spray 112. Therefore, as these 
assemblies go through the movement cycle test of UL 2079, 
the fire spray tends to rip or tear along the joint between the 
drywall and the mineral wool. However, in the arrangement 
illustrated in FIGS. 19 and 20, it is apparent that the fire spray 
112 only laps on the intumescent angle 200. The wall board 
(e.g., drywall) 50 is able to cycle unencumbered against intu 
mescent angle 200 without stress cracks to the fire rated 
deflection joint. Such an arrangement is capable of providing 
a Class III Seismic movement joint according to UL 2079. 
FIG. 19 illustrates the wall in a position in which the upper 
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edges of the wall board 50 are below the fire spray 112 and 
FIG. 20 shows a relatively more upward position of the wall 
board 50 in which the upper edge of the wall board 50 par 
tially covers the fire spray 112. In FIG. 20, a portion of the 
wall board 50, fire spray 112 and angle 200 is removed to 
show the other components of the wall. 

Advantageously, in the illustrated arrangement, the fire 
spray 112 (along with the mineral wool 110 in the flutes 104) 
creates a seal between the ceiling 44 and the angle 200. In 
addition, contact between an inner surface of the wall board 
50 and the angle 200 creates a seal that inhibits or prevents the 
passage of air or Smoke between the header track 42 and the 
wall board 50. That is, the vertical leg 240, as in the prior 
arrangements, is adjacent the header track 42. In this context, 
adjacent means that the wall board 50 is not interposed 
between the vertical leg 240 and the header track 42. How 
ever, in Some arrangements, other materials or components 
may be positioned between the vertical leg 240 and the header 
track 42. In the illustrated arrangement, because the vertical 
leg 240 extends along a substantial length of the leg of the 
header track 42, there is a substantial distance of overlap 
between the wallboard 50 and the angle 200, thereby enhanc 
ing the seal therebetween. In addition, preferably, the head 
portions of the fasteners 48 that secure the studs 46 to the 
header track 42 remain underneath the vertical leg 240 of the 
angle 200 in all positions between the minimum and maxi 
mum deflection joint positions. Thus, no kick-outs or other 
structures are necessary to allow entry of the fastener heads 
into the space between the angle 200 and the header track 42. 
Advantageously, this simplifies the construction of the angle 
200 and, if desired, permits a brake press machine to be used 
in the place of a roll forming process thereby reducing tooling 
costs and, thus, reducing the final cost of the angle 200. As 
described above, with the illustrated arrangement, it is not 
necessary for the intumescent strip 300 to extend the entire 
height of the maximum deflection joint gap. Thus, less intu 
mescent material can be used to further reduce the cost of the 
angle 200. Moreover, because contact is between the wall 
board 50 and the angle 200 (instead of the header track 42), 
the header track 42 can be configured for drift movement 
(e.g., movement in a longitudinal direction of the track 42) 
without a reduction in the performance of the head-of-wall 
seal. 

FIGS. 21 and 22 are schematic illustrations of the wall 
assembly 400 in two different positions of the deflection gap. 
FIG. 21 illustrates the wall assembly 400 in a relatively more 
closed position (i.e., Smaller gap) compared to the relatively 
more open position (i.e., larger gap) shown in FIG. 22. Pref 
erably, in each position, the head of the stud fastener 48 is 
underneath the vertical leg 240 of the angle 200. With respect 
to the positioning of the intumescent strip 300 on the angle 
200, it is not necessary that the intumescent strip 300 is 
positioned high enough to avoid all contact with the head of 
the fasteners 48 in a closed position of the deflection joint 
(FIG. 21). The intumescent strip 300 is not relied upon for 
air/smoke sealing purposes, so even if minor damage is sus 
tained at the location of each fastener head, performance will 
not be significantly impacted. In addition, under typical con 
ditions, full closure of the dynamic deflection joint does not 
occur with great frequency. 

FIGS. 23 and 24 are schematic illustrations of the wall 
assembly 400 before and after expansion of the intumescent 
material strip 300, respectively. As illustrated, in FIG. 23. 
prior to any significant expansion of the intumescent material 
strip 300, the strip 300 is relatively thin and, preferably, 
positioned toward the upper end of the vertical leg 240 of the 
angle 200. Accordingly, the presence of the intumescent Strip 
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300 does not cause unsightly bulging of the angle 200 or 
upper end of the wall board 50. In addition, preferably, the 
intumescent strip 300 is positioned out of the way of (e.g., 
above) the head portion of the stud fasteners 48 in many 
positions of the dynamic deflection joint such that relatively 
free movement of the deflection joint is permitted. FIG. 24 
illustrates the wall assembly 400 after at least partial expan 
sion of the intumescent strip 300. The intumescent strip 300 
expands in a vertical direction to partially or completely fill 
the space between the vertical leg 240 of the angle and the 
header track 42. The expanded intumescent strip 300 may 
push the Vertical leg 240 of the angle outwardly against the 
wall board 50 to assist in maintaining a seal between the wall 
board 50 and the angle 200. Preferably, the horizontal leg 220 
is captured between the header track 42 and the ceiling 44 to, 
along with the fire spray112 and the wallboard 50 holding the 
lower end of the vertical leg 240, inhibit or prevent separation 
of the angle 200 from the header track 42 in response to the 
expansion of the intumescent strip 300. The expanded intu 
mescent material 300 slows the transfer of heat through the 
head-of-wall gap or deflection joint. 

FIGS. 25-27 illustrate alternative embodiments of the 
angle 200, which are similar to the angle 200 of FIGS. 17-24. 
Accordingly, the same reference numbers are utilized to indi 
cate the same or corresponding components. In addition, for 
the sake of convenience, only the differences relative to the 
angle 200 are discussed. The angle 200 of FIG. 25 positions 
the intumescent strip 300 closer to the upper end of the ver 
tical leg 240 and, in Some arrangements, positions the intu 
mescent strip 300 at the upper end of the vertical leg 240 such 
that the upper end of the intumescent strip 300 is adjacent the 
corner 320. In such an arrangement, the intumescent strip 300 
is less likely to interfere with the movement of the stud 
fasteners 48. However, expansion of the intumescent strip 
300 generally occurs only in the downward direction. 
Accordingly, the angle 200 of FIG.25 is well-suited for use in 
smaller deflection joint applications. The angle 200 of FIG. 
26 is similar to the angle 200 of FIG. 25 except that a second 
intumescent strip 300 is positioned on an exterior surface of 
the angle 200, preferably on an exterior surface of the hori 
Zontal leg 220. In the illustrated arrangement, the second 
intumescent strip 300 is positioned adjacent the corner 320 
and has a width that is less than the width of the horizontal leg 
220. However, in other arrangements, the second intumescent 
strip could extend the entire width of the horizontal leg 220 or 
could be positioned away from the corner 320, such as in an 
intermediate location or adjacent the free end of the horizon 
tal leg 220. The second intumescent strip 300 can provide a 
seal or assist in providing a seal with the ceiling 44 and is 
especially well-suited for flat concrete deck applications or 
other applications where additional sealing or additional intu 
mescent 300 is desired. The angle 200 of FIG.27 is similar to 
the angle 200 of FIG. 26, except that the second intumescent 
strip 300 is positioned in a recess defined along an edge of the 
horizontal leg 220 near or adjacent the corner 320. Such an 
arrangement can facilitate insertion of the horizontal leg 220 
between the header track 42 and the ceiling 44. 

FIG. 28 illustrates a wall assembly 400 similar to the wall 
assembly 400 of FIGS. 19-24. Accordingly, the same refer 
ence numbers are utilized to indicate the same or correspond 
ing components. In addition, only differences relative to the 
wall assembly 400 of FIGS. 19-24 are discussed in detail. In 
the wall assembly 400 of FIG. 28, the angle 200 preferably 
does not incorporate an intumescent material strip 300. 
Rather, the wall assembly of FIG. 28 utilizes the concepts of 
creating an air/smoke seal with the angle 200 and fire spray 
112. In the illustrated arrangement, the fire spray112 extends 
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alonga Substantial portion or along the entirety of the Vertical 
leg 240 of the angle 200. However, the fire spray 112 could 
also extend only along the upper portion of the vertical leg 
240. Preferably, a fire-retardant material, such as mineral 
wool, is positioned within the header track 42 and above the 5 
studs 46 to slow the transfer of heat through the deflection gap 
in a manner similar to the intumescent strip 30, 300 utilized in 
the above-described wall assemblies 40, 400. In an alternative 
arrangement, the angle 200 could be omitted and the fire 
spray 112 could be applied directly to the leg of the header 
track 42. Preferably, in Such an arrangement, the side flange 
or leg of the header track 42 would incorporate a sealing 
structure, Such as an elongated protrusion, to create a seal 
between the wall board 50 and the header track 42. 

The above-described arrangements can also be utilized at a 
gap at the bottom of the wall assembly and at a gap at the side 
of the wall assembly. Preferably, each such assembly is simi 
lar to the head-of-wall assemblies described above. In par 
ticular, preferably, each Such assembly creates a fire-resistant 20 
structure at the respective wall gap. 
The described assemblies provide convenient and adapt 

able fire block structures for a variety of linear wall gap 
applications, which in at least Some embodiments permit the 
creation of a fire rated joint according to UL 2079. In some 25 
arrangements, the separate angles include fire-retardant 
materials (e.g., intumescent material strips) secured (e.g., 
adhesively attached or bonded) to appropriate locations on 
the angles and can be used with a variety of headers, footers 
(bottom tracks or sill plates) and studs to create a customiz 
able assembly. Thus, one particular type of angle can be 
combined with multiple sizes or types of base tracks, headers, 
sill plates or studs to result a large number of possible com 
binations. The angles can be configured for use with com 
monly-available tracks, headers, sill plates or studs, in addi 
tion to customized tracks, headers, sill plates or studs 
specifically designed for use with the angles. Thus, the advan 
tages of the described systems can be applied to existing wall 
assemblies. Therefore, the angles can be stocked in bulk and 40 
used as needed with an appropriate framing component. 

Although this invention has been disclosed in the context of 
certain preferred embodiments and examples, it will be 
understood by those skilled in the art that the present inven 
tion extends beyond the specifically disclosed embodiments 45 
to other alternative embodiments and/or uses of the invention 
and obvious modifications and equivalents thereof. In par 
ticular, while the present angle piece and assemblies have 
been described in the context of particularly preferred 
embodiments, the skilled artisan will appreciate, in view of 
the present disclosure, that certain advantages, features and 
aspects of the angle piece and assemblies may be realized in 
a variety of other applications, many of which have been 
noted above. Additionally, it is contemplated that various 
aspects and features of the invention described can be prac 
ticed separately, combined together, or Substituted for one 
another, and that a variety of combination and Subcombina 
tions of the features and aspects can be made and still fall 
within the scope of the invention. For example, the specific 60 
locations of the intumescent strips can be utilized with the 
variety of different embodiments of the angle pieces dis 
closed herein in addition to those embodiments specifically 
illustrated. Thus, it is intended that the scope of the present 
invention herein disclosed should not be limited by the par- 65 
ticular disclosed embodiments described above, but should 
be determined only by a fair reading of the claims. 
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What is claimed is: 
1. A fire-rated assembly for a linear wall gap, comprising: 
a track that has a web, a first flange and a second flange, 

wherein the web is substantially planar and has a first 
side edge and a second side edge, the first flange and the 
second flange extend in the same direction from the first 
and second side edges, respectively, wherein each of the 
first and second flanges is substantially planar Such that 
the track defines a Substantially U-shaped cross section; 

an angle that has a first flange and a second flange, wherein 
each of the first flange and the second flange is substan 
tially planar Such that the angle defines a Substantially 
L-shaped cross section, each of the first and second 
flanges has a free end opposite a corner of the angle; 

a heat-expandable intumescent strip attached to the angle 
and extending lengthwise along an interior Surface of the 
second flange; 

wherein, in use, the first flange of the angle is positioned 
between the web of the track and an overhead structure 
with the second flange of the angle being positioned 
adjacent one of the first or second flanges of the track 
such that the intumescent strip is between the second 
flange and the one of the first or second flanges of the 
track. 

2. The assembly of claim 1, wherein an upper edge of the 
intumescent strip is spaced below an upper end of the second 
leg thereby defining an upper portion of the second leg that is 
not covered by the intumescent strip. 

3. The assembly of claim 2, wherein a lower edge of the 
intumescent strip is spaced above a lower end of the second 
leg thereby defining a lower portion of the second leg that is 
not covered by the intumescent strip. 

4. The assembly of claim 3, wherein a height of the intu 
mescent strip is about twice a height of the upper portion of 
the second leg. 

5. The assembly of claim 4, wherein a height of the lower 
portion of the second leg is about twice the height of the 
intumescent strip. 

6. The assembly of claim 1, wherein the first flange of the 
angle is secured in place by compression between the web of 
the track and the overhead structure created by a plurality of 
fasteners that attach the track to the overhead structure and 
without the use of additional fasteners that pass through the 
first flange of the angle. 

7. The assembly of claim 1, wherein a height of the intu 
mescent Strip is equal to or less than about one-half of a height 
of the second leg. 

8. The assembly of claim 1, wherein a height of the intu 
mescent strip is equal to or less than about one-third of a 
height of the second leg. 

9. The assembly of claim 1, wherein the second flange of 
the angle is approximately the same height as the one of the 
first and second flange of the track. 

10. The assembly of claim 1, further comprising a plurality 
of slots on the first and second flanges of the track, wherein 
the slots extend in a direction perpendicular to a length of the 
first track and the second flange of the angle covers an entirety 
of the slots. 

11. The assembly of claim 1, further comprising a plurality 
of studs and a wallboard, wherein an upper end of each of the 
studs is received within and secured to the track and the wall 
board is secured to the plurality of studs, wherein the second 
flange of the angle is positioned between the wall board and 
the one of the first and second flanges of the track. 

12. The assembly of claim 11, wherein the wall assembly 
defines a maximum distance of relative movement between 
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the track and the plurality and studs or the wallboard, wherein 19. The assembly of claim 1, wherein the track is a stud 
a height of the intumescent strip is about one-half or less than framing member made from Wood or metal. 
the maximum distance. 20. A method of assembling a fire-rated wall joint, com 

13. The assembly of claim 11, further comprising a layer of PS3 securing a header track to a ceiling; 
positioning a horizontal leg of an elongated, generally 

L-shaped fire-rated angle piece between the header track 
and the ceiling Such that at least a portion of an intumes 
cent material strip located on a vertical leg of the angle 

an elastomeric fire spray material applied to the overhead 5 
structure and the angle. 

14. The assembly of claim 13, wherein the layer of fire 
spray material is not applied to the wall board. 

15. The assembly of claim 1, wherein an angle defined 10 piece faces toward the header track; 
between the first flange and the second flange of the angle is positioning upper ends of a plurality of studs into the 
less than 90 degrees such that a gap is created between an header track; 
upper end of the second flange of the angle and an upper end securing at least one wall board member to the plurality of 
of the one of the first and second flanges of the track. studs such that the vertical leg of the angle piece is 

16. The assembly of claim 15, wherein the angle is approxi- is positioned between the at least one wall board member 
mately 87 degrees. and the header track. 

17. The assembly of claim 1, further comprising a second 21. The method of claim 20, wherein the positioning of the 
intumescent strip that extends along and is attached to a horizontal leg between the header track and the ceiling is done 

after the securing of the header track to the ceiling. 
22. The method of claim 20, further comprising applying a 

layer of an elastomeric fire spray to the ceiling and the angle 
piece and not to the at least one wall board member. 

portion of the first flange of the angle such than the portion 
contacts the overhead structure when the fire-rated assembly 20 
is assembled to the overhead structure. 

18. The assembly of claim 1, wherein the track is a footer or 
header track. k . . . . 
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