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(57) Abstract: A fire stop system with a pass through device is installed in a structural opening. The fire stop system includes a
split pipe, a foam wall gasket and an annulus plate. The split pipe includes a first end and a second end. The first end and the sec-
ond end have an intumescent material installed thereon to seal the split pipe when the split pipe is exposed to elevated tempera-
tures. The foam wall gasket is installed around the split pipe adjacent the structural opening. The foam wall gasket forms a contour
to the structural opening blocking air flow between the split pipe and the opening. The annulus plate covers the foam wall gasket
and is installed around the split pipe at the structural opening.
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FIRE STOP SYSTEM

Field of the Invention

[0001] The present invention relates to a fire stopping pass through device, and more particularly to
an improved fire stop system with a pass through device that includes an annulus plate and a split
pipe.

Background of the Invention

[0002] Fire stop systems designed to seal openings to prevent the spread of fires are well known. A
fire stop system generally helps prevent the spread of smoke or flames throughout a facility, thereby
limiting damage to the facility and providing building occupants more time to safely evacuate the
facility.

[0003] U.S. Patent No. 4,086,736, for example, discloses a fire and liquid seal used in a structural
wall. The fire seal includes a support pipe that extends through a wall. The support pipe is filled
with a body of insulation materials consisting of ceramic fibers or silicone foam. A shield or boot
consisting of an aluminized conical fiberglass member is secured to each end of the support pipe. As
a result, there is a shield or boot located on each side of the wall. When a high temperature flame
and combustion is present on one side of the wall, the shield or boot on the exposed side is typically
destroyed. However, the shield or boot on the opposite side of the wall is protected from the high
temperature. The unexposed shield or boot provides a gas and liquid seal to prevent the spread of the
flame and combustion through the wall opening.

[0004] The fire stop systems of the prior art, although capable of preventing the spread of fire, have
several disa:ivantages therewith. As a result, it is desirable to provide an improved fire stop system

that consistently meets the code requirements for an F-rated, a T-rated and an L-rated system.

Summary of the Invention

[0005] The present invention is directed to a fire stop system with a pass through device installed in

a structural opening. The fire stop system includes a split pipe, a foam wall gasket and an annulus
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plate. The split pipe includes an intumescent material installed on the split pipe at each end. The
intumescent material seals the split pipe when the split pipe is exposed to elevated temperatures. The
foam wall gasket is installed around the split pipe adjacent the structural opening. The foam wall
gasket forms a contour to the structural opening blocking air flow between the split pipe and the
opening. The annulus plate is installed around the split pipe at the structural opening. The annulus
plate also covers the foam wall gasket.

Brief Description of the Drawings

[0006] FIG. 1 is a perspective view of the fire stop system of the present invention;

[0007] FIG. 2 is a sectional view of the fire stop system of FIG. 1 with a portion of the wall, an
annulus plate and a foam wall gasket removed;

[0008] FIG. 3 is a perspective view of the fire stop system of FIG. 1 with a hot sock installed around
the split pipe in place of the pie foam disk;

[0009] FIG. 4 is a perspective view of the fire stop system of FIG. 1 with the annulus plate and foam
wall gasket removed;

[0010] FIG. 5 is a perspective view of the fire stop system of FIG. 4 with a hot sock installed around
the split pipe in place of the pie foam disk;

[0011] FIG. 6 is a perspective view of the split pipe of FIG. 2 in a partially open position;

[0012] FIG. 7 is a perspective view of the alignment tabs of the split pipe of FIG. 6;

[0013] FIG. 8 is a perspective view of one half of the split pipe of FIG. 6;

[0014] FIG. 9 is a perspective view of the split pipe of FIG. 6 in a closed position;

[0015] FIG. 10 is a perspective view of the annulus plate of FIG. 1;

[0016] FIG. 11 is a perspective view of one half of the annulus plate of FIG. 10;

[0017] FIG. 12 is a perspective view of a first latch with a catch pocket of the annulus plate of FIG.

11;
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[0018] FIG. 13 is a perspective view of a second latch with a stabilizer tab, a retaining tab and a
locking tab of the annulus plate of FIG. 11;

[0019] FIG. 14 is a perspective view of the latches of the annulus plate of FIG. 10 locked together;
[0020] FIG. 15 is an alternative annulus plate for use with the fire stop system of the present
invention;

[0021] FIG. 16 is a perspective view of the pie foam disk of the fire stop system of FIG. 1;

[0022] FIG. 17 is a front view of the foam wall gasket of the fire stop system of FIG 1;

[0023] FIG. 18 is a bottom perspective view of the foam wall gasket of FIG. 17;

[0024] FIG. 19 is a perspective view of the hot sock assembly of FIG. 3;

[0025] FIG. 20 is a perspective view of the spring ring of the hot sock assembly of FIG. 19;

[0026] FIG. 21 is a perspective view of the fire stop system of FIG. 1 with cables installed through
the system; and

[0027] FIG. 22 is a perspective view of the fire stop system of FIG. 3 with cables installed through
the system.

Detailed Description

[0028] The present invention is directed to a fire stop system 50 with a pass through device
horizontally installed in a wall or vertically installed in a floor. FIG. 1 illustrates the fire stop system
50 with the pass through device installed in a wall 52. The fire stop system 50 is designed to provide
an F-rated and a T-rated system. The F-rating is the time in hours before a fire rated system allows
the passage of flame through an opening in the system assembly. The T-rating is the time in hours
that the non-fire side of a fire rated system does not exceed 325°F above ambient temperature.

[0029] FIG. 2 illustrates a sectional view of the fire stop system 50 with the pass through device. As
discussed below, the illustrated pass through device includes a split pipe 60 with a first end 62 and a
second end 64. An intumescent material 90 and pie foam disks 100 are installed at both the first and

second ends 62, 64 of the split pipe 60. As illustrated in FIG. 2, the pie foam disks 100 are installed
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on top of the intumescent material 90. The intumescent material 90 expands and seals off the split
pipe 60 when it is exposed to elevated temperatures. The pie foam disks 100 aid in the compression
of the intumescent material 90 and are beneficial to passing the hose stream test under UL-1479.
[0030] An annulus plate 110 and a foam wall gasket 140 are installed around the split pipe 60 at the
opening 56 of the hole 54 on each side of the wall 52 or floor (not illustrated).

[0031] FIG. 3 illustrates an alternative design for the fire stop system 50. The alternative design
includes a hot sock 170 installed around the split pipe 60. The hot sock 170 replaces the pie foam
disks 100 in the fire stop system 50 when the user requires an L-rated system. The L-rating is the
amount of air leakage through a pass through device.

[0032] FIGS. 4 and 5 illustrate alternative designs of the fire stop system 50 without the annulus
plate 110 and the foam wall gasket 140. Instead, an intumescent caulk (not illustrated) would be
used to fill the annular space between the split pipe 60 and the bored or drilled hole 54 in the wall 52
or the floor.

[0033] As illustrated and discussed with respect to FIGS. 1-5, the fire stop system 50 of the present
invention may include various components depending on the rating desired. FIGS. 6-20 illustrate the
various components of the fire stop system 50.

[0034] FIGS. 6-9 illustrate the split pipe 60 of the pass through device. The split pipe 60 includes
two identical halves 60a, 60b formed from a universal sheet metal. The elements of the identical
halves 60a, 60b are referenced by the same numeral. An intumescent material 90 is pre-installed
near the first end 62 and the second end 64 of the split pipe 60.

[0035] Each half of the split pipe 60a, 60b includes a bead latch 66 and a receiver pocket 68
positioned at the center of the split pipe 60. As illustrated in FIG. 6 and FIG. 8, the bead latch 66 is
positioned along one side 70 and the receiver pocket 68 is positioned along the opposite side 72 of

each split pipe half 60a, 60b. The bead latch 66 of one half snap fits into the receiver pocket 68 of
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the other half of the split pipe 60. The snap fit bead latch 66 and receiver pocket 68 allow the split
pipe 60 to be opened, if needed.

[0036] The snap fit latch 66 and receiver pocket 68 allow the split pipe 60 to be secured and installed
during new construction. The snap fit latch 66 and receiver pocket 68 also allows the split pipe 60 to
be used in retrofit construction applications.

[0037] Each end 62, 64 of the split pipe 60 includes an alignment tab 74 and formed pockets 76.
The alignment tabs 74 act as a hinge while closing and opening the split pipe 60. Once the split pipe
60 has been closed, the alignment tabs 74 sit inside a formed pocket 76 to restrict the lateral
movement of the split pipe 60. The formed pockets 76 provide a smooth edge for cable pulls and
protect the pre-installed intumescent material 90. The edge 80 of the split pipe 60 includes a rolled
hem 82 for providing a smooth edge for cable pulls.

[0038] The formed pockets 76 are also designed to receive a spring ring 160 that secures the hot
sock 170 to the split pipe 60. As discussed below with respect to FIGS. 19-20, the spring ring 160
secured to the hot sock 170 snaps into a formed pocket 76 of the split pipe 60 to prevent the hot sock
170 from being pulled off the split pipe 60.

[0039] FIGS. 10-14 illustrate the retrofit annulus plate 110 to be used in applications where cables
are already routed through the wall 52. The retrofit annulus plate 110 includes two identical halves
110a, 110b formed from a universal sheet metal. The elements of the identical halves 110a, 110b are
referenced by the same numeral.

[0040] Each half of the annulus plate 110a, 110b is a semicircular half with a catch pocket 112 at
one end and a locking mechanism 116 at the opposite end. The catch pocket 112 includes an
opening 114 for engaging the locking mechanism 116 (see FIG. 12).

[0041] The locking mechanism 116 includes a retaining tab 118, a locking tab 120 and a stabilizing

tab 122 (see FIG. 13). The retaining tab 118 and the locking tab 120 flex out of position until the
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catch pocket 112 snaps into a locking engagement with the locking tab 120. As a result, the catch
pocket 112 is retained by the retaining tab 118 (see FIG. 14).

[0042] The retrofit annulus plate 110 also includes punched screw holes 124 for receiving a screw
125, or other fastener, to secure the annulus plate 110 to the wall 52, thumb screw tabs 126 and
ground screw tabs 128 (see FIGS. 1-3). The thumb screw tabs 126 receive a thumb screw 127, or
other fastener, to secure the annulus plate 110 to the split pipe 60 thereby preventing lateral
movement of the split pipe 60 from within the hole 54 in the wall 52. The ground screw tabs 128
enable the annulus plate 110 to receive a ground screw 129, or other fastener, to ground the fire
stopping system 50.

[0043] FIG. 15 illustrates a non-retrofit annulus plate 130. The annulus plate 130 is a single circular
piece that is used for non-retrofit applications, e.g. when cables have been passed through the wall
52. The annulus plate 130 also includes punched holes 132 for receiving a fastener to secure the
plate 130 to the wall 52, thumb screw tabs 134 and at least one ground screw tab 136. The thumb
screw tabs 134 receive a screw, or other fastener, to secure the annulus plate 130 to the split pipe 60
thereby preventing lateral movement of the split pipe 60 from within the hole 54 in the wall 52. The
ground screw tab 136 enables the annulus plate 130 to receive a screw, or other fastener, to ground
the fire stop system 50.

[0044] FIG. 16 illustrates the pie foam disk 100. The pie foam disk 100 is a foam plug that may be
positioned at the first end 62 and the second end 64 of the split pipe 60 (see FIG. 2). Each pie foam
disk 100 includes triangle shaped sections 102 formed by slits 104 or nicks in the foam. The slits
104 or nicks form hinges 106 near the edge of the pie foam disk 100. One triangle shape section 102
includes a through slit 108 that allows the pie foam disk 100 to open up along the other formed
hinges 106.

[0045] When the pie foam disk 100 is opened up, the pie foam disk 100 is capable of wrapping

around various cable bundles. The foam compresses and contours around the cable bundles and
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jackets to provide a seal. The pie foam disk 100 may be used from a zero cable loading condition all
the way up to and including a 100% cable loading condition.

[0046] The pie foam disk 100 also aids in the compression of the intumescent material 90 in the split
pipe 60 during elevated temperature conditions (see FIG. 2). This compression is beneficial in
passing the hose stream test described in UL-1479.

[0047] FIGS. 17-18 illustrate the foam wall gasket 140. The foam wall gasket 140 is placed behind
the annulus plate 110 or 130 adjacent to the wall 52 or floor. The foam wall gasket 140 will form a
contour to the wall surface blocking air flow between the split pipe 60 and the hole 54.

[0048] The foam wall gasket 140 includes a nicked slit 142 to enable an installer to tear or rip the
foam wall gasket 140 for installation in a retrofit application. As illustrated in FIG. 17, a “V” cut
144 identifies the nicked slit area. To install in a retrofit application, the foam wall gasket 140 is torn
at the nicked slit 142 and installed around the split pipe 60. After the foam wall gasket is installed,
the ends 146 are overlapped and compressed between the wall 52 and the annulus plate 110 or 130.
The inner diameter of the foam wall gasket 140 conforms to the outer diameter of the split pipe 60
(see FIGS. 1 and 2). As a result, the overlapping ends 146 of the foam wall gasket 140 will create an
interference with the outer diameter of the split pipe 60.

[0049] Alternatively, for non-retrofit applications, a solid foam wall gasket (not illustrated) may be
used.

[0050] FIGS. 19-20 illustrate the hot sock 170 and spring ring 160 used in the fire stop system 50
illustrated in FIGS. 3 and 5. The hot sock 170 and spring ring 160 assembly may be used for retrofit
or non-retrofit applications.

[0051] The hot sock 170 is formed from a nylon rip stop material that blocks the flow of air through
the hot sock 170 once it is installed and sealed. The hot sock 170 includes a base 172 and a top 174.
A spring ring 160 is sewn into the base 172 of the hot sock 170. The spring ring 160 includes an

opening 162 for retrofit applications. To install the hot sock 170 and attached spring ring 160, spring
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ring 160 flexes to open up the hot sock 170 and snaps into one of the formed pockets 76 along the
outside of the ends 62, 64 of the split pipe 60.

[0052] The hot sock 170 also includes a hook and loop material 176 sewn into place along the
horizontal length of the hot sock 170 enabling the hot sock 170 to be used for retrofit applications.
Once the hot sock 170 is installed and sealed, the hook and loop material 176 seals the hot sock 170
around the cable bundle blocking the air flow.

[0053] A strip of foam 178 and a strap of hook and loop material 180 are sewn into the hot sock 170
near the top 174 of the hot sock 170. The strap of hook and loop material 180 is used to cinch the
hot sock 170 tightly around the cable bundle once installed. The strip of foam 178 located under the
strap 180 conforms to the cable bundles blocking the air flow through the hot sock 170.

[0054] FIGS. 21 and 22 illustrate the fire stop system 50 with the pass through device installed
around a bundle of cables 190. The fire stop system 50 illustrated in FIG. 21 is an F-rated and a T-
rated system. The foam wall gasket 140 provides a seal behind the annulus plate 110 conforming to
the concrete or gypsum wall 52 thereby sealing the annular space 54 between the split pipe 60 and
the wall opening 56. The pie foam disk 100 contours to create a seal around the cable bundle 190.
The pie foam disk 100 also aids in the compression of the intumescent material 90 in an elevated
temperature condition.

[0055] The fire stop sysfem 50 illustrated in FIG. 22 is an F-rated, a T-rated and an L-rated system.
The hot sock 170 is easily installed around the split pipe 60 by snapping the spring ring 160 into the
formed pockets 76 in the split pipe 60. The hook and loop material 176 along the length of the hot
sock 170 is fastened. A strip of foam 178 located inside the hot sock 170 will contour to the cables
190 thereby restricting airflow.

[0056] Furthermore, while the particular preferred embodiments of the present invention have been
shown and described, it will be obvious to those skilled in the art that changes and modifications may

be made without departing from the teaching of the invention. The matter set forth in the foregoing
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description and accompanying drawings is offered by way of illustration only and not as limitation.
The actual scope of the invention is intended to be defined in the following claims when viewed in

their proper perspective based on the prior art.
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Claims:

1. A fire stop system with a pass through device installed in a structural opening, the fire
stop system comprising:

a split pipe having a first end and a second end, wherein the first end and the second end
having an intumescent material installed thereon for sealing the split pipe when exposed to elevated
temperatures;

a foam wall gasket installed around the split pipe adjacent the structural opening, wherein the
foam wall gasket forms a contour to the structural opening blocking air flow between the split pipe
and the opening; and

an annulus plate covering the foam wall gasket, wherein the annulus plate is positioned
around the split pipe at the structural opening.

2. The fire stop system of claim 1, wherein the split pipe comprises two identical halves,
each half having a latch along one side and a pocket positioned along an opposite side, the latch of
one half of the split pipe snap fits into the pocket of the other half of the split pipe.

3. The fire stop system of claim 1, wherein the first end and the second end of the split
pipe include an edge with a rolled hem for providing a smooth edge for cables pulled there through.

4. The fire stop system of claim 1, wherein the first end and the second end of the split
pipe having an alignment tab and a pocket, wherein the alignment tab is positioned in the pocket
when the split pipe is closed to restrict lateral movement of the split pipe.

5. The fire stop system of claim 4, wherein the pockets have a smooth edge and the
intumescent material is installed adjacent to the pockets, whereby the smooth edge of the pockets
protects the intumescent material installed in the split pipe.

6. The fire stop system of claim 1, wherein the annulus plate comprises two identical
semicircular halves, each half having a catch pocket at one end and a locking mechanism at an

opposite end, wherein the catch pocket includes an opening for engaging the locking mechanism.
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7. The fire stop system of claim 6, wherein the locking mechanism having a plurality of
tabs for engaging the catch pocket.

8. The fire stop system of claim 6, wherein the locking mechanism comprises a retaining
tab, a locking tab and a stabilizing tab, the retaining tab and the locking tab oppose each other and
deflect into locking engagement with the catch pocket.

9. The fire stop system of claim 6, wherein each half of the annulus plate having a
plurality of outwardly extending tabs for receiving a fastener to secure the annulus plate to the split
pipe.

10. The fire stop system of claim 1, wherein the annulus plate is a single circular member,
the annulus plate having a plurality of outwardly extending tabs for receiving a fastener to secure the
annulus plate to the split pipe.

11. The fire stop system of claim 1, further comprising pie foam disks installed on the
intumescent material at the first end and the second end of the split pipe, the pie foam disks having a
plurality of slits forming a plurality of triangular shaped sections.

12. The fire stop system of claim 11, wherein the pie foam disk having an edge, the
plurality of slits form hinges near the edge of the pie foam disk, wherein one triangular shaped
section includes a through slit for allowing the pie foam disk to open along the formed hinges.

13. The fire stop system of claim 1, further comprising a hot sock installed around the
split pipe, the hot sock having a base and a top; and

a spring ring secured to the base of the hot sock, the spring ring secures the hot sock to the
split pipe.

14. The fire stop system of claim 13, wherein the hot sock having a foam strip, the foam
strip positioned near the top of the hot sock, the foam strip conforms to cable bundles blocking air

flow through the hot sock.

11
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15.  The fire stop system of claim 13, wherein the first end and the second end of the split
pipe having an alignment tab and a pocket, the pocket receives the spring ring to secure the hot sock

to the split pipe.

12
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