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EMBEDDED FIRE-RESISTANT DEVICE 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

[0001] The present disclosure relates to fire-resistant devices and, more 

particularly, to an embedded fire-resistant device for use in the building. In 

particular, the embedded fire-resistant device includes a means for unfastening 

and fastening for replacing a fire-resistant member in the building. 

DESCRIPTION OF THE PRIOR ART 

[0002] Owing to advancement in construction technology, criteria for judging 

construction quality are increasingly strict, especially in terms of energy saving 

capability and safety of buildings. Pipes are embedded in buildings, such as water 

pipes, electrical cables, and gas pipes. In this regard, electrical cables and gas 

pipes have the strictest safety requirements, because electricity and gas catch fire 

more easily than water. Once a pipe ignites, fire and resultant smoke can be 

readily transported to every corner in the building via the pipe rather than confined 

to a specific space.  

[0003] To curb the spread of fire along pipes, the pipes are often accompanied 

by fire-resistant devices when embedded. For instance, conventional fire-resistant 

devices are embedded in parts of a building, for example, floors and walls. 

Depending on the construction techniques and types of the floors and walls, fire-

resistant devices vary in the way they are installed in order to conform to various 

construction techniques. For instance, common types of walls include concrete 
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walls, cement grouting walls, and lightweight partition walls. If one pipe extends 

along two or more types of walls of a building, it will respectively require suitable 

fire-resistant devices, which may be inconvenient for the construction workers.  

[0004] Furthermore, most fire-resistant devices are embedded in walls and 

floors, and thus it is difficult to replace fire-resistant members having an 

approaching expiration date or already affected by moisture. As a result, 

willingness to replace fire-resistant members is too little to bring the performance 

of fire-resistant devices into full play, thereby undermining building safety. 

[0005] Therefore, it is imperative to provide a fire-resistant device which not only 

facilitates replacing an internal fire-resistant member without destructing the 

building structure but is also suitable for use with all types of walls and floors. 

SUMMARY OF THE INVENTION 

[0006] It is an objective of the present disclosure to provide an embedded fire-

resistant device, comprising: a mounting plate having a contact surface configured 

for contacting a building and a first connection member provided on the contact 

surface; a container having an open side and a second connection member 

provided on the open side; and a fire-resistant member received in the container. 

The first connection member and the second connection member are configured

to be detachably connected, such that the mounting plate and the container are 

optionally coupled together or separated.  

[0007] In a specific embodiment, the first connection member has a plurality of 

recesses, and the second connection member has a plurality of bumps configured 

to be received in the plurality of recesses, wherein the plurality of recesses 
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defines a sliding path forthe corresponding bumps, and the sliding path has two 

different sliding directions.  

[0008] In a specific embodiment, the connection is an engaging connection or 

fastening connection. 

[0009] Another objective of the present disclosure is to provide an embedded 

fire-resistant device, comprising: a mounting plate having a contact surface 

configured for contacting a building and a first connection member provided on the 

contact surface; a container having an open side and a second connection 

member provided on the open side; and a fire-resistant member received in the 

container. The first connection member has a connection surface and a plurality of 

recesses defined on the first connection member. The recesses each have a first 

restrictive area and a second restrictive area. The second connection member has 

a plurality of bumps configured to be optionally received in the plurality of 

recesses, such that the mounting plate and the container are optionally coupled 

together or separated. The bumps each is movable in a first direction to pass 

through the first restrictive area of the corresponding recesses. The bumps each 

is movable in a second direction to pass through the second restrictive area of the 

corresponding recesses. The first direction is different from the second direction. 

[0010] In a specific embodiment, the first restrictive area prohibits movement of 

the corresponding bumps in the second direction, whereas the second restrictive 

area prohibits movement of the corresponding bumps in the first direction. The 

size of the first restrictive area is greater than the size of the second restrictive 

area.

[0011] Yet another objective of the present disclosure is to provide a method of 

using the embedded fire-resistant device, wherein the embedded fire-resistant 
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device is embedded in a wall or floor of a building. The method comprises the 

steps of: separating the embedded fire-resistant device from a hole of the building; 

separating the container from the mounting plate to expose a fire-resistant 

member disposed in the container; replacing the fire-resistant member; 

connecting the mounting plate and the container; and placing the container in the 

hole of the building.  

[0012] In a specific embodiment, the container is separated from the mounting 

plate by a reverse rotation operation. 

[0013] Still yet another objective of the present disclosure is to provide a 

mounting plate used in an embedded fire-resistant device, comprising: a contact 

surface configured for contacting a building; and a first connection member 

provided on the contact surface, wherein the first connection member is 

configured to detachably connect to a second connection member of a container 

placed in the building via a means for detachable connection, wherein the 

container receives a fire-resistant member.  

[0014] In a specific embodiment, the means for detachable connection includes 

the first connection member with a plurality of recesses defined thereon. 

[0015] In a specific embodiment, the plurality of recesses defines a sliding path 

for the connection, and the sliding path has two different directions. 

[0016] The above and other features and advantages of the present disclosure 

are hereunder illustrated with specific embodiments, depicted with drawings, and 

described below. 

BRIEF DESCRIPTION OF THE DRAWINGS  
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[0017] The accompanying drawings and the description below are conducive to 

further comprehension of the present disclosure. The embodiments presented 

below are non-restrictive, inexhaustive and are formulated in accordance with the 

accompanying drawings. The accompanying drawings are not drawn to scale but 

are mainly intended to explain related structures and principles.  

[0018] FIG. 1 is a perspective view of an embedded fire-resistant device of the 

present disclosure.  

[0019] FIG. 2 is an exploded view of the embedded fire-resistant device shown 

in FIG. 1. 

[0020] FIG. 3A through FIG. 3C are schematic views showing  means for 

mounting the embedded fire-resistant device of the present disclosure in place. 

[0021] FIG. 4A and FIG. 4B are schematic views of applying the embedded fire-

resistant devices of the present disclosure to a wall.  

[0022] FIG. 5 is a process flow chart illustrating the method for replacing the 

fire-resistant members in the embedded fire-resistant devices according to the 

present disclosure. 

DETAILED DESCRIPTION OF THE EMBODIMENTS  

[0023] The present disclosure is depicted with accompanying drawings, 

illustrated by specific embodiments, and described in detail below. However, 

subject matters of the present disclosure can be implemented in various ways; 

thus, construction of the encompassed or claimed subject matters are not 

restricted to the embodiments of the present disclosure. The embodiments of the 

present disclosure are merely illustrative of the present disclosure. The scope of 
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the present disclosure is reasonably broad for the encompassed or claimed 

subject matters. For instance, the claimed subject matters are a method, device 

and/or system. Therefore, the specific embodiments are implemented with 

hardware, software, firmware or any combination (not software conventionally) 

thereof.

[0024] The expression “in an/one embodiment” used herein does not 

necessarily refer to any identical embodiments. The expression “in (some) other 

embodiments” used herein does not necessarily refer to any different 

embodiments. Therefore, for instance, the claimed subject matters encompass a 

combination of embodiments in whole or in part. The word “embedded” used 

herein applies to the situation where at least part of a fire-resistant device is 

enclosed in, inserted into, extended into or hidden in a building, but not exclusive 

of the situation where the fire-resistant device is detachable from the building. 

Preferably, the “embedded” indicates the situation where the fire-resistant device 

is flush with a surface of the building. 

[0025] FIG. 1 and FIG. 2 are respectively a perspective view and an exploded 

view of an embedded fire-resistant device (10) of the present disclosure. The fire-

resistant device (10) comprises a mounting plate (11), a container (12) and a fire-

resistant member (13). 

[0026] The mounting plate (11) is a disk which has a front surface (111) and a 

contact surface (112) opposing the front surface (111). The contact surface (112) 

is an area where the embedded fire-resistant device (10) comes into contact with 

a wall surface. Therefore, when installation, the contact surface (112) faces a wall. 

A first connection member (shown in FIG. 3A) is disposed on the contact surface 

(112). The mounting plate (11) has an opening (113) whose size is appropriately 
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chosen to conform to the diameters of pipes, such as water pipes, electrical 

cables, and gas pipes. In an embodiment, a resilient sleeve (114) is disposed on 

the mounting plate (11) and extends from the opening (113) to the contact surface 

(112), as shown in FIG. 2. Alternatively, the resilient sleeve (114) may be 

substituted by a structure such as lips or silica elements. Therefore, the pipes are 

resiliently confined to the opening (113). The mounting plate (11) may be provided 

with a hole or without a hole. For the sake of convenience for construction, the 

mounting plate (11) preferably has a plurality of holes (115) which can be used 

with a conventional means for fixing (such as screws) to fix the mounting plate 

(11) to a wall surface. 

[0027] FIG. 3A shows the first connection member of the mounting plate (11), 

which is configured for the connection of the container (12). In this embodiment, 

the first connection member is a ring-shaped connection member (116), disposed 

on the contact surface (112) of the mounting plate (11), and matches the opening 

(113) shown in FIG. 1 in size. The ring-shaped connection member (116) has a 

connection surface (117) which is the main contact surface for use in connection. 

When connecting, the connection surface (117) is parallel to and corresponding to 

an inner surface of the container (12). In another embodiment, said connection 

surface may be different from the connection surface (117) shown in the drawing 

and may be, for example, a flat surface of the ring-shaped connection member 

(116) or a corresponding inner annular surface of the ring-shaped connection 

member (116). One or more recesses (118) are defined on the connection surface 

(117), such that the ring-shaped connection member (116) and the container (12) 

are detachably connected. Said detachable connection refers to a selective 

connection mode in which two members can be connected or separated, for 
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example, engaged together with a specific structure or connected by a well-known 

means for fastening. This embodiment is exemplified by a slidable engagement. 

The recesses (118) dent inward from the connection surface (117) and have a first 

restrictive area (1181) and a second restrictive area (1182). The first restrictive 

area (1181) and the second restrictive area (1182) are of different sizes. As 

shown in the drawings, the first restrictive area (1181) extends vertically from the 

contact surface (112) to a top surface (119) of the ring-shaped connection 

member (116), whereas the second restrictive area (1182) extends vertically from 

the contact surface (112) without reaching the top surface (119). The purpose of 

the recesses (118) is described later.  

[0028] The container (12) is cylindrical and has two open sides (121, 122), as 

shown in FIG. 2. The size of the container (12) is chosen to allow the container 

(12) to appropriately match the first connection member of the mounting plate (11) 

and the pipes in size. One open side (121) is defined proximate to the contact 

surface (112), whereas the other open side (122) is defined proximate to the 

terminal end of the embedded fire-resistant device (10). The open side (121) at 

the front of the container (12) is configured to be slidably coupled to and 

separated from the contact surface (112) of the mounting plate (11). Referring to 

FIG. 2, a second connection member is provided on the open side (121) of the 

container (12) to operate in conjunction with the first connection member of the 

mounting plate (11), that is, the ring-shaped connection member (116). In this 

embodiment, the second connection member has a plurality of bumps (123). The 

bumps (123) extend from an inner lateral surface (124) of the container (12) to a 

common center (not shown). If the container (12) is made of metal, the bumps 

(123) can be formed by bending the edges of the container (12) slightly. If the 
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container (12) is made of plastic, the bumps (123) can be integrally formed with a 

cylindrical structure.  

[0029] The bumps (123) of FIG. 2 collaborate with the recess (118) of FIG. 3A, 

such that the mounting plate (11) and the container (12) can be coupled together 

and separated. The size of the first restrictive area (1181) matches the size of the 

bumps (123). The first restrictive area (1181) ensures that the bumps (123) can 

move only in a first direction (A). The size of the second restrictive area (1182) 

matches the size of the bumps (123). The second restrictive area (1182) ensures 

that the bumps (123) can move only in a second direction (B). Alternatively, the 

first restrictive area (1181) ensures that the bumps (123) cannot move in the 

second direction (B). The second restrictive area (1182) ensures that the bumps 

(123) cannot move in the first direction (A). As shown in the drawing, the first 

direction (A) and second direction (B) are substantially perpendicular to each 

other. However, in another possible embodiment, depending on the design of the 

recesses, the first direction and second direction may not be perpendicular to 

each other. 

[0030] FIG. 3B and FIG. 3C show the process where the first connection 

member of the mounting plate (11) and the second connection member of the 

container (12) collaborate with and connect to each other. The open side (121) of 

the container (12) approaches the contact surface (112) of the mounting plate 

(11), with the bumps (123) corresponding in position to the recesses (118), until 

the bumps (123) slide into and pass through the first restrictive area (1181) of the 

corresponding recesses (118) to finally stop at the contact surface (112). The 

foregoing is the first step of coupling together the mounting plate (11) and the 

container (12). Within the first restrictive area (1181), the bumps (123) can only 
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slide in the first direction (A), such that the mounting plate (11) and the container 

(12) can approach each other or move away from each other. When the bumps 

(123) are at the endpoint of the first restrictive area (1181), the container (12) can 

be rotated such that the bumps (123) slide in the second direction (B) and pass 

through the second restrictive area (1182), which is the second step of coupling 

together the mounting plate (11) and the container (12), as shown in FIG. 3B. 

Within the second restrictive area (1182), the bumps (123) can only slide in the 

second direction (B) until the bumps (123) completely stay in the second 

restrictive area (1182), such that the bumps (123) and recesses (118) engage with 

each other. The second restrictive area (1182) stops the bumps (123) from sliding 

in the first direction (A), so as to prevent separation of the mounting plate (11) and 

the container (12). Likewise, the mounting plate (11) and the container (12) can be 

separated by reverse operation. 

[0031] The recesses (118) and the bumps (123) can have fine structures so as 

to engage with each other better and avoid inadvertent disconnection. In another 

embodiment, the recesses (118) and the bumps (123) may be swapped in 

position, with the recesses (118) formed at the second connection member of the 

container (12), and the bumps (123) at the first connection member of the 

mounting plate (11). In another embodiment, the container is of a smaller size 

than the ring-shaped connection member, i.e. the outer surface of the container 

(12) faces an inner lateral surface of the ring-shaped connection member (116), 

such that the recesses (118) can be formed on an inner lateral surface of the ring-

shaped connection member (116), allowing the bumps (123) to be provided on the 

outer lateral surface of the container (12). Although the aforesaid variations are 
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not depicted by the accompanying drawings, persons skilled in the art are able to 

implement the aforesaid variations by referring to the above description. 

[0032] Referring back to FIG. 2, the size and shape of the fire-resistant member 

(13) are chosen to allow the fire-resistant member (13) to be received in the 

container (12) without affecting configuration of the pipes. For instance, the fire-

resistant member (13) is shaped to be sheet-shaped or ring-shaped. The fire-

resistant member (13) may be conventional fire-resistant materials, such as a 

heat-triggered expandable foam material capable of blocking smoke by filling the 

pipes to stop the spread of fire and smoke. When the mounting plate (11) and the 

container (12) are coupled together, the fire-resistant member (13) is received 

therebetween. The resilient sleeve (114) of FIG. 2 or the ring-shaped connection 

member (116) of FIG. 3A may have appropriate vertical extension to prevent the 

received fire-resistant member (13) from falling into the pipes or being exposed 

from the opening (113). Similarly, any other restrictive members can be disposed 

in the container (12) to facilitate fixing the fire-resistant member (13) in place. 

Upon separation of the mounting plate (11) and the container (12), the fire-

resistant member (13) can be taken out from the open side (121) of the container 

(12) and then replaced with any other fire-resistant member. After the two 

aforesaid steps, the process of replacing the embedded fire-resistant device (10) 

is finished. 

[0033] FIG. 4A and FIG. 4B are schematic views of mounting the embedded 

fire-resistant devices of the present disclosure (10) on a wall (30). The wall is not 

necessarily built by a single construction method. Regardless of whether the wall 

is a concrete wall, cement grouting wall, or lightweight partition wall, the wall will 

be applicable to the embedded fire-resistant devices (10) of the present 
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disclosure, provided that a through hole is formed during or upon completion of 

the construction process. Before inserting a pipe into the through hole, the 

embedded fire-resistant devices (10) of appropriate size are fixed to the two ends 

of the through hole, as shown in FIG. 4A. As mentioned above, the contact 

surface (112) of the mounting plate (11) comes into contact with the wall surface, 

and then the mounting plate (11) is fixed to the wall surface with screws, allowing 

the container (12) to be received in the through hole. After that, the pipe is 

inserted from the opening (113) of one of the embedded fire-resistant devices (10) 

into the through hole and then passes through the opening (113) of the other 

opposing embedded fire-resistant device (10), as shown in FIG. 4B. The 

embedded fire-resistant devices (10) space apart the pipe and the wall (30); thus, 

there is a gap between the wall and the pipe portion inserted therein, and the gap 

can accommodate any other fire-resistant members. The embedded fire-resistant 

devices (10) provided on the two sides of the wall (30) serve a fire-resistance 

purpose and thus prevent fire and smoke from spreading. To check or change the 

fire-resistant devices (10), it is feasible to remove the fire-resistant devices (10) 

from the wall surface without removing the pipe. The removed embedded fire-

resistant devices (10) can be further dismantled by separating the mounting plate 

(11) and the container (12), so as to expose the otherwise received fire-resistant 

member (13). In a possible embodiment, the size of the mounting plate (11) may 

approximate to or be slightly less than the diameter of the through hole, such that 

the embedded fire-resistant devices (10) can be positioned deeper in the through 

hole. 

[0034] FIG. 5 is a process flow of a method for replacing the fire-resistant 

members (13) in the embedded fire-resistant devices (10) according to the 
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present disclosure. The method includes steps S500 ~ S504. The situation 

discussed here is the floor or wall in the building and other similar buildings, and is 

provided with the embedded fire-resistant devices of the present disclosure, as 

shown in FIG. 4B. At step S500, separate the embedded fire-resistant devices 

(10) from the building, for example, separate the mounting plates (11) of the 

embedded fire-resistant devices (10) from the building with or without a tool, such 

as a fastening tool, such that the embedded fire-resistant devices (10) can be 

removed from the building. In step S501, the container (12) is separated from the 

mounting plate (11) to expose the fire-resistant members (13) to be changed, 

which are disposed in the container (12). In a specific embodiment, as with the 

aforesaid slidable engagement, the worker can separate the mounting plate (11) 

and the container (12) with both hands by reverse rotation operation. In step 

S502, the fire-resistant members are changed. In step S503, the mounting plate 

(11) and the container (12) are connected again. In step S504, the container (12) 

is inserted into a hole of the building, so as to finalize the process of replacing the 

fire-resistant members. In another embodiment, step S503 and step S504 may be 

swapped in sequence. The replacing process is carried out, regardless of whether 

the building is equipped with any pipes.  

[0035] In conclusion, the embedded fire-resistant device of the present 

disclosure is applicable to different types of walls and even floors. Since the 

embedded fire-resistant device of the present disclosure is mounted on a wall, not 

only can the embedded fire-resistant device be demounted without destructing the 

wall or any pipes associated with the wall, but the fire-resistant member in the 

embedded fire-resistant device can also be inspected easily. Therefore, the 
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embedded fire-resistant device of the present disclosure provides more flexible 

choices to constructors.  

[0036] Although the present disclosure is described in detail above. Persons 

skilled in the art understand that specific changes and modification may be made 

to the present disclosure without extending beyond the scope of the appended 

claims. Therefore, the aforesaid embodiments are illustrative rather than 

restrictive of the present disclosure. Furthermore, the present disclosure is not 

restricted to the disclosure herein but may be amended, and all amendments must 

be deemed falling within the scope, and equivalent scope, of the appended 

claims.
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CLAIMS 

1. An embedded fire-resistant device, comprising: 

a mounting plate having a contact surface configured for 

contacting a building and a first connection member provided on the 

contact surface;  

a container having an open side and a second connection 

member provided on the open side; and  

a fire-resistant member received in the container, 

wherein the first connection member and the second connection member are 

configured to be detachably connected, such that the mounting plate and the 

container are detachably coupled together, wherein the first connection member 

has a plurality of recesses, and the second connection member has a plurality of 

bumps configured to be received in the plurality of recesses, wherein the plurality 

of recesses define a sliding path for the corresponding bumps, and the sliding 

path has two different sliding directions.  

2. An embedded fire-resistant device, comprising: 

a mounting plate having a contact surface configured for 

contacting a building and a first connection member provided on the 

contact surface; 

a container having an open side and a second connection 

member provided on the open side; and  

a fire-resistant member received in the container,  

wherein the first connection member has a connection surface 

and a plurality of recesses defined on the first connection member, and 
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the second connection member has a plurality of bumps configured to be 

detachably received in the plurality of recesses, such that the mounting 

plate and the container are detachably coupled together.  

3. The device of claim 2, wherein the connection surface of the first connection 

member and an inner lateral surface of the container oppose each other when the 

mounting plate and the container are coupled, and the bumps of the second 

connection member of the container are provided on an inner lateral surface of the 

container, wherein the recesses of the first connection member and the inner 

lateral surface of the container oppose each other to allow the bumps to slide in a 

direction into the recesses.  

4. An embedded fire-resistant device, comprising: 

a mounting plate having a contact surface configured for 

contacting a building and a first connection member provided on the 

contact surface; 

a container having an open side and a second connection 

member disposed on the open side; and  

a fire-resistant member received in the container,  

wherein the first connection member has a connection surface 

with a plurality of recesses, and the plurality of recesses each has a first 

restrictive area and a second restrictive area, 

wherein the second connection member has a plurality of bumps, 

the bumps each is movable in a first direction to pass through the first 

restrictive area of the corresponding recesses, the bumps each are 

movable in a second direction to pass through the second restrictive area 

of the corresponding recesses, and the first direction is different from the 

bhang
Typewritten Text
MCSLLP



17 
 

second direction, such that the recesses detachably receive the bumps, in 

order to couple together or separate the mounting plate and the container.  

5. The device of claim 4, wherein the first restrictive area prohibits movement of 

the corresponding bumps in the second direction, and the second restrictive area 

prohibits movement of the corresponding bumps in the first direction, wherein the 

size of the first restrictive area is greater than the size of the second restrictive 

area.  

6. A method of using the embedded fire-resistant device of claim 1, wherein the 

embedded fire-resistant device is embedded in a hole of a building, the method 

comprising the steps of: 

separating the embedded fire-resistant device from the hole of the 

building;  

separating the container from the mounting plate to expose the 

fire-resistant member disposed in the container; 

replacing the fire-resistant member; 

connecting the mounting plate and the container; and  

placing the container in the hole of the building.  

7. A mounting plate used in an embedded fire-resistant device, comprising: 

a contact surface configured for contacting a building; and  

a first connection member provided on the contact surface,  

wherein the first connection member is configured to detachably 

connect to a second connection member of a container placed in the 

building via a means for detachable connection, wherein the container 

receives a fire-resistant member, wherein the means for detachable 

connection includes the first connection member with a plurality of 
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recesses defined thereon, wherein the plurality of recesses define a 

sliding path for the connection, and the sliding path has two different 

sliding directions. 
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