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(57) Abrégée/Abstract:

A fire resistant assembly, which may comprise a first layer having a lumen therein, a second layer adjacent the first layer, a first
structural member disposed between the first and second layers, and a box having a cavity defined by a wall, a first opening In the
wall, a flange proximate the first opening, and optionally a second opening in the wall, wherein the box is disposed between the first
layer and the second layer and wherein the opening is disposed on the lumen of the first layer, the box comprising a further fire
resistant feature such as an intumescent ring disposed about the second opening, a plenum wrap layer, or an intumescent layer,
and various methods and apparatuses related thereto.
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Abstract

A fire resi stant assembly, which may comprise a first layer having a iumen
therein, a second layer adjacent the first layer, a first srucnural member disposed between
the first and second layers, and a box having a cavity defined by a wall, a first opening in
the wall, a flange proximare rhe first opening, and optionally a second opemmng in the

wall, wherein the box is disposed berween the first layer and the second layer and

wherein the opening is disposed on the lumen of the first layer, the box comprising a
further fire resistant feature such as an mntumescent, ring disposed about the second

opening, a plenum wrap layer, or an intumescent layer, and various methods and

apparatuses related thereto.
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FIRE RESISTANT BARRIER
Field of the Invennon

5 The invennon relates 10 a fire barrier having a recess for a device. More
particularly, the invention relates 10 a recessed box mstalled in a building for use with

maintaining a mumumum fire endurance of a building surface.

. Background of the Invention
10

Typcally, a surface of a building such as a floor, a ceiling between levels, or a
ceiling under an awnc provides a fire bamcf. A fire barnier resisis the spread of a fire
through 1t by providing a 'resistance 1o flammability, a- resistance 1o heat transmission, and
sufficient structural mtegrity 1o resist decomposing when exposed 1o heat or flames. The

15  effectiveness of a fire barmier is often rated by expoesure to 3 fire of specified and
mncreasing tensity and a raung is a period of ume, typically in hours during which the
fire barmer 1s effective. When an aperture is made in one of these fire barriers, the
effectiveness of the fire bamer is decreased dramartically. Often 1t is nonetheless
desirable 1o create an aperture in a fire barrier, for example, 10 instal] recessed lighnng or

20 afloordrain. To resiore the fire barrier and maintain an effecuve minimum resisiance 10

fire, a construchion worker will typically build a box of gypsum board and insiall it
around the recessed fixture proximare the apermure created m the fire barrier. The

construction of this box 18 a time consuming task and provides no mechanism 1o ascertain
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to what degree the effectiveness of the fire bamer 1s restored. Moreover, many fixtures

have large conduils such as pipes or cable servicing them. Construcung a box that

provides egress for these conduits while maintaining integrity as a fire barrier 1s often a

ume-consuming and chancy process. Also, many fire barrier boxes constructed at the job
5  sie may prove inadequate for applications requining extended fire ratings, such as wo

hours or more.

summary of the Invention

10 One embodiment pertains to a box for mamiaming the inltegnty of a fire barrier in
a building while permunting the installation of a recessed fixture such as a light, an
exhaust fan, or a speaker. The box may be made from steel or other suitable matenal and
may optionally have a flange for convenient mounting 10 structural members such as
cething joisis, wall studs or floor trusses. The box has a first opening through which the

15 fixture may be mounted and a second openmg which provides access 1o provide service
to the fixture. For example, the second opeming may be sized 10 provide access 1o
elecinical condmt. Surrounding the second opening Is an Intumescent maienal such as an
Intumescent ring.

Another embodiment pertains 1o another box for maintamning the integnly of a fire

20 bamier while permirting the installanon of a recessed fixture. This box has a first layer

made of steel or other suitable material and a second layer which is made from a plenum
wrap or other similar material. The second layer may be spaced apart from the first layer

1o provide an additional thermal bammier and may be provided inside or outside the first
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layer. The box has a first opening through which & fixture may be mounted and may

have a second opening.

Another embodiment pertains 10 another box for maintaining the mtegrity of a fire
barrier. This box may be made from siee] or other suitable marenal and may have a

flange 1o provide means for convenient mounting to a structural member. The box

includes an miumescent layer or wrap.

Anorther embodiment pertains to a fire barmier including a box such as one of those
described above. The fire barrier 1s typically a building member such as a wall or an atlic
cetling The building member includes two planar surfaces with structural members
disposed therebeiween. The box is attached, such as by the flange, 10 one or two of the
structural members such that one side of -lhe box is flush with one of the planar surfaces
and the opposite side of the box is at least a predetermined' distance from the other planar
surface. A hole may be provided in the former planar surface where the first opening of

the box 18 and a fixture may be installed therein. The box may be rated to hé.ve a 2 hour
fire endurance rating under ASTM E-119 or other comparable test and cerufication of

the rating may be found with or on the box

In certain embodiments, an inmumescent matenial such as an intumescenrt foam or

other suitable intumescent matenal may be used wath the box. Such a matenal can

provide a matenal sound deadening quality so the box can be installed in a fire bammer so

the fire barmier has a sound transmission rating.

The above summary of some embodiments 1S not intended to describe each
disclosed embodiment or every implementation of the present invention. The figures and

detailed description which follow more particularly exemplify these embodiments.
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Brief Descripnon of the Drawings

The invenuon may be more completely undersiood in consideration of the
5>  following detailed descnpnon of various embodiments of the invention m connection
with the accompanying drawings in which:
Figure 1 is a perspective diagrammatic view of a box 100 for providing fire
resisiance according to the mvention;
Figure 2 1s a cross sectional diagrammatic view of box 100 positioned inside a fire

)

10 barnier 200;

Figure 3 is a cross sectional diagrammatic view of a box 300 for providing fire
resistance accorading to the invention; and

Figure 4 1s a cross-sectional diagrammatic view of a box 400 for providing fire
resistance according to the invenuon.

IS

Detailed Descniption of Hlustrative Embodiments

Reference is now made o the figures, in which like element numbers refer 1o like
clements throughout. Figure 1 1s a perspective view of a box 100, which includes a wall
20 104 defining cavity 102. Opening 106 provides access ta cavity 102 and flange 108 is
disposed proximate opening 106. {1is 10 be understood thar, while wall 104 is shown in
Figure 1 10 be compnsed of five flat surfaces and the opening, any shape defined by a
cavity and having an opentng may be suitable. For example, a cylinder open at one end

may be suitable.
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Flange 108 may be comprised of one or more individual pieces 110 angd generally
defines a flat surface 112 facing away from cavity 102 Flange 108 is shown as
compnsing a hp exrending a unifbnn distance away from the edge of the opening. Itisto
be understood however, that many more configuranons that may be suirable are
contemplated. For example, flange 108 may have struts which extend over the opening
10 provide means for attaching a device such as a light fixture. In addition, flange 108
may have wings that extend from the opening 10 provide addinional means for antachng
the bex in the fire barrier. Flange 108 'may include means for annaching box 10010 a
structural member such as lumens 114 for re¢eiving nails or screws.

Wall 104 may include an addiuonal opening 116 for providing service to a fixture
installed in cavity 102. Opening 116 may sirrounded by an intumescent ring 118, An
intumescent matenal is one that expands when in contact with fire or high heat but resists
further deterioration. Many intumescent matenals expand to eight or more nmes their
onginzl volume, producing a char which has a high fire resistance. Intumnescentring 118
may be a pre-molded ring installed into opening 118 or may be a paint or mastic applied
around opeing 116 or may be another suitable mtumescent material. Intumescent ring
118 1s configured to seal opening 116, sealing around any conduit installed therethrough,
when exposed to fire or heai.

Alternatively, wall 104 may include one or more punch-outs 120 thar permit
ready removal with a hammer or screwdriver for created addinonal openings 10 the
cavity. Punch-outs 116 generally comprises ane or more grooves of reduced wall

thickness formed mn a closed pattern. Punch-outs 120 may be of several shapes and sizes

to allow for the creation of add:fional apenings adapied 1o specific tasks or in convenient
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locations In this embodiment, intumescent ring 118 may be a putty msialled around the
opening 116 created by the removal of the punch-out.

Refer 10 figure 2, which 1s a cross sectional view of box 100 disposed 1in a fire
barrier 200, which is fire resistant and has a device 232 disposed therein.

5 The term “fire resistant™ is herein defined 1o refer to the ability of 2 structure 10
serve as a barmer 1o the spread of fire. To serve as an effective barrier to the spread of
fire, a structure must exhibit the following characteristics. Firsr, it must not pass flame or
hot gas from one side to the other. Second, the stracture must suppart the imposed design
loads without structural failure or collapse. Third, the structure must resist the

10 ransmission of heat so thar the surface not exposed 1o the fire does not exceed the
temperature of 250° F. Fourth, the structure must withstand lateral impacts from falling
debrts, This is defimuon of the term “fire resistant™ as undersiood by those of skill in the
art.

Fire barner 200 is disposed in a building; suitable fire barners may comprise a
15 floor and a ceiling, a ceiling and a roof, or a wall and a wall. The fire bamier depicted in
Figure 2 compnises a ceiling and the floor above. Fire barmier 200 may be comprised of a
first layer 220 having a lumen 222 therein, a second layer 224, and box 1 00 disposed
therebetween. Fire barrier 200 may also comprise structural members 224, such as joists,
to whiuch box 100 may be fastened using fasteners 226. Box 100 may also be fastened
20 using other suitable means such as a high temperature epoxy or spot welding.
Lumen 222 generally has a perimeter 228 which may be smaller than the

perimeter 230 of opening 106. Layer 220, therefore, may extend over flange 108 and

penmeter 230 A device 232 may be disposed 1 lumen 222 and extend 1nto cavity 102,
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This device may be any device insialled 1n a fire barmier. The device may be, for
Instance, an elecincal device such as a light fixture or a fan, or it may be a different
device, such as a floor drain. 1f device 232 1s an electrical device, it may have wires 234
extendmg therefrom. Wires 234 exiend through opemng 116 siutounded by intumescent
ring 118, Aliermnanvely, a punch-ourt of the appropriate size may be removed, providing
an openmng though which wires or other servicing conduit may exiend. It may be
desirable to provide an opening that is not substannally larger than the cross secnion of
the objects extending therethrough in order to maintain the integniy of the fire barrier.
Once the punch-out is removed 10 create an opening or after the conduit has been
exiended therethrough, an intumescent ring may be provided aboul the opening.
Alrematively, an intumescent ring may be provided about every punch-out. There may
be a gap 238 between wall 104 and layer 222 and there may also be a gap 240 between
device 232 and wall 104. These gaps may enhance the fire resistance of fire barrier 200.
Layers 220 and 222 may comprise materials well known by those of skill in the
art such as gypsum board, plywood, plaster, or tile. Box 100 méy be comprised of steel
or other martenal having a melnng remperature, for example, above 1700 Fahrenhert
such as ceramic. For example, box 100 may be compnised of 24-gauge stainless steel.
This matenial may be galvanized to resist corrosion. Wall 100 may have a perimeter wall
242 thar has an angle with the flange of greater than 90 degrees. This may facilitate
stacking of boxes 100. 1f box 100 comprises joints, 1these joints should be sealed by

welding or another suitable process 10 make wall 104 substantially impermeable to air

flow.
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Fire barrier 200 may have an ASTM E-119 fire resistance rating of at least 1 hour
or at Jeast 2 hours. A fire resistance rating of 1 hour exposes one side of the fire bamer
to the following sequence of temperatures: 1000° F for 5 mmutes, 1400° F for 15 minutes,
1550° F for 30 minuies, and 1700° F for 10 rmunutes. A fire resistance raung of 2 hours
exposes the side of the fire barrier 10 1700° F an addinonal 50 minutes and 10 a
remperature of 1850° F for 10 munutes. Arv no fime dunng this test should the fire barrier
permit flames or hot gases through to the imexposed surface or allow the unexposed
surface 10 exceed 250 F. This test was designed 10 simulate the conditions a real fire
might expose a fire barmier to. Of course, 1f this test is updated 1o reflect new
understandings of the conditions of a fire, the fire barrier should be capable of a
comparable rating under the new test.

Fire barrier 200 may be rated under ASTM E-119 or a comparable test. The
process of raung includes creating a fire barner 200 and subjecting 1t to the test. A rated
fire barrier 200 may permit installation of box 100 1n fire barriers governed by
regulations, Certification of the rating may be included with box 100. Certification may
also be affixed on box 100, either on a label or permancﬁtly impressed into box 100 by
stamping, etching or some similar process.

Figure 3 is a cross-secrional diagrammatnc side view of a box 300 for use in a fire
barner. Box 300 generally inclades a cavity 102 defined by a wall 104. Opening 106
provides access to cavity 102 and flange 108 is disposed proximare opening 106. Box
300 also includes a plenum wrap layer 302. A plenum wrap is a fire resistant wrap
having a fire resistant blanket matenal disposed between rwo foil layers. Suitable plenum

wrap matenals are manufactured by 3M Corporanon. Plenum wrap layer 302 surrounds
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the outside of wall 104. Plenum wrap layer 302 may be formed by 1aping plenum wrap
malerial into the desired shape using foil tape or by folding plenum wrap matenial into a
desired shape or by other suitable process. A gap 304 may be formed between plenam
wrap layer 302 and wall 104 if desired. It may be desirable to form plenum wrap layer
5 302 so that none of the fire resistant blanket material 1s expesed. Plenum wrap laver 302
may be fastened to wall 104 or flange 108 using foil 1ape, high 1emperature adhesive, or
other suitable method. Of conrse, box 300 may include opening 116 and intumescent
ring 118 or punch-outs, if desired. One contemplated alternative configurarion 1s 1o put
the plenum wrap layer on the inside of wall 104. Box 300 may be installed into a fire
10 bamer such as fire barrier 200 and rated as descnbed with respect to five bamer 200
above. In ane alternanive embodiment, the plenum wrap layer is packaged separately
from the box. The plenum Wrap layer would then be insialled into the fire barrier, by first
installing onto the box, or by some other appropriaie method.
In one example embodiment, a box such as box 300 is, for example 8 210 9 %
15 inches deep and is installed in a fire barmer having a distance between the first and
second layers {e.g. a ceiling and the floor or aric subsirate above) of only shghtly more
than 9 %2 inches. This embodiment may be rated to one hour of fire resistance, a raing
that may not be possible if box 300 lacked the plepum wrap layer.
Figure 4 1s a diagramrnatic cross-seclional side view of a box 400 for use 1 a fire
20  bamier. Box 400 generatly includes a cavity 102 defined by a wall 104. Openung 106
provides access 10 cavity 102 and flange 108 is disposed proximate opening 106. Box
400 includes an mtumescent layer 402. Intumescent layer 402 may be a pre-cut sheet of

intumescen! material adhesively fixed to wall 400 or may be a layer of intumescent
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mastic or pawnt apphied to wall 400. Intumescent layer 402 is shown disposed on the
porzon of wall 104 opposite opening 106. In other coniemplated embodiments,
mtumescent layer 402 is disposed on all inside surfaces of wall 104, or on one or more
portions of the outside surface of box 400, as desired. In the embodiment shown, when
> intumescent layer 402 is exposed to heat or flame, it wall expand and substamially fill

cavity 102 with a hard char. Of course other embodimerms are contemplated. For
example, desired features of boxes 100 or 300 may be incorporated into box 400. Box
300 may be installed into a fire barner such as fire barner 200 and rated as described with
respect 1o fire barrier 200 above,

10 Numerous advanrages of the invention covered by this document have been ser
forth in the foregoing description. It will be undemtood,-however, that thas disclosure 1s,
In many respects, only illustrative. Changes may be made in details, particularly in
matters of shape, size, and arrangement of parts without exceeding the scope of the

invenuon. The invention’s scope is, of course, defined in the language in which the

13  appended claims are expressed.

-10 -
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What is claimed 1s:

1. A fire resistant assembly, compﬁéing:

a first layer having a lumen therain; \

a second layer adjacent the first Jayer; and

a box having a cavity defined by a wall, 2 first openmg in the wall, a flange
proximate the first opeming, a second opening 1n the wall, and an intumescent nag
disposed abour the second opening,

wherein the box is disposed berween the first layer and the second layer and

wherein the first opening 1s disposed an the lumen of the first layer.

2. The assembly of claim 1, wherein the intumescen! matenal 1s selected

from the group consisting of caulk, mastic, a pre-molded ring, or purty.

3. The assembly of claim 1, wherein the angle berween the flange and the

fire resistant wall 1s approximately 90 degrees.

4. The assernbly of claim 1, wherein the angle berween the flange and the

fire resistant wall is greater than 90 degrees.

5. The assembly of claim 1, wherein the fire resistant wall comprises

material having melting temperature greater than | 700° Fahrenheit.

-11 -
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6. The assembly of claim 1. wherein the fire resistant wall compnses steel

that 1s ar least as thick as 30 gauge siecl.

7. The assembly of claim 1, wherein the fire resistant wall compnses steel

thar is at least as thack as 24 gauge sreel.

8. The assembly of claim 1, wherein the Jumen has a pennmeter that 1s smaller

than a perimeter of the opeming.

Q. The assembly of claim 1, further cornpnising a device disposed in the

lumen and extending mto the caviry.

10.  The assembly of claim 9, further comprising a gap between the device and

the fire resistant wail.
11.  The assembly of claim 9, wherein the device is a electrical device.

12. The assembly of claim 1, further comprising a gap between the box and

the second layer.

13.  The assembly of clazm ], wherein the opening is formed by the removal of

a punch-our.
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14.  The assembly of claim 1, wheremn the fire resistanit wall compnses a

removable area defined by one Of more narTow 2rooves.

15.  The assembly of claim 1, having an ASTM E-119 fire endurance raung of

2 hour or 1is equivalent.

16.  The assembly of claim 15, further comprismg a label cerifying the box 10
 have the ASTM E-119 fire endurance rating.

L 4

17.  The assembly of claim 11, having an ASTM E-119 fire endurance ranung

of 2 hour or its equivalent.

18. The assembly of claim 1, wherein the fire resistant wall is impervious 1o

air flow.

19. A method of providing a fire barrier in a building, the steps comprising:
providing a first layer;
providing a lumen in the first surface;
providing a second layer;
providing a box having a cavitj defined by a wall, a first opening in the wall, and
a flange proximate the opening disposed between the first surface and the second surface
such that the opening in the box covers the lumen-in the first surface;

providing a second opeming 1n the wall;

-13 -
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providing an intumescem rning disposed around the second opening;
disposing a device in the lumen and extending mto the cavity of the box, and

disposing conduit through the second opening.

20. The method of claim 19, wherein the sieps of providing a box, providing a

second opening and providing an intumescent ring are performed simultaneously.

21.  The method of claam 19, wherein the step of providing a second opening

includes the step of removirig a purch-out from the wall of the box.

22.  The method of claim 19, wherein the siep of providing an intumescent
nng compnses the step of providing an intumescent marenal selected from the group of

putty, mastic, or paini.

23.  The method of claam 19, wherein the step of providing an intumescent

ring is performed after the step of disposed conduit through the second opening.

24. The method of clamm 19, wherein the device 1s an electrnical device and

wherein the conduit is electrical conduit.
25. A fire resistant assembly, comprising:

a first layer having a lumen therein;

a second layer adjacent the first layer;

14 -
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a first structural member disposed between the first and second layers; and

a box having a cavily defined by a wall, 2 first openinyg in the wall, a {lange
proximate the first opening, and an itumescent layer disposed proximaie the wall,

wherein the box is disposed between the first layer and the second layer and

wherein the opening is disposed on the lumen of the first layer.

26.  The assembly of claim 25 wherein the wall comprises 2 base wall and a

perimeter wall and wherein the mtumescent layer is proximate the base wall

27. The assembly of claim 25, the wall having an inside surface and an outside

surface, the Intumescent layer being disposed against the inside surface.

28.  The assembly of claim 235, the wall having an inside surface and an outside

surface, the intumescent layer bemmg disposed aganst the outside surface.

29.  The assembly of claim 25, wherein the intumescent layer comprises a

paint applied to the wall.

30.  The assembly of claim 25, wheren the intumescent layer comprises a

mastic applied 1o the wall.

31.  The assembly of claim 25, wherein the intumescent layer comprises a pre-

formed intumescent sheet.

~ 15 -
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32. A fireresisiant assembly, comprising:
a firsr layer having a lumen therein;

a second layer adjacent the first layer;

a first structural member disposed bérween the first and second layers; and
a box having a cavity defined by a wall, a 1irst opening in the wall, a flange
proximaie the first opening, and a plenum wrap layer disposed proximate the wall, the

wall having an inside surface and an ouiside surface,

wherein the box is disposed berween the first layer and the second layer and

wherein the opening 1s disposed on the lumen of the first layer.

33.  The assembly of claim 32, wherein the plenum wrap layer is disposed on

the ourside surface of the wall.

34.  The assembly of claim 33, wherein the plenum wrap layer covers the

whole outside surface of the wall.

35.  The assembly of claim 32, wherein the plenum wrap layer is disposed in

the cavity and has an opening proximate the first opening.

36.  The assembly of claim 32, further compnsing a gap between the wall and

the plenumn wrap layer.
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37. The assembly of claim 32, wherein the box further comprises a sccond

opening and an intumescent ring around the second opening

38. A fire resisung sheath for use 1n fire barrier having a first layer, a second
layer adjacent the first 1ayer, a structural memmber therebétween, a box having a cavily
defined by a wall, the cavity having an opening through the wall proximate the first layer,
the box having a flange proximate the opening, the fire resisting sheath compnsing a
containe; formed of plenum wrap material having a cavity defined by a base wall and a
perimerter wall attacheq to the base wall, die container having an opening opposite the

base wall

35. - The sheath of claim 38, configured 10 surround the box wall.
40.  The sheath of claim 38, configured to be inserted into the box wall.

41.  The sheath of claim 38 wherein the perimerer wall comprises four distinct

planar sections.

42.  The sheath of claim 41 wherein the base wall and the perimeter wall are

arranged like five sides of a six-sided geometric solid.
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