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ABSTRACT OF THE DISCLOSURE

A conduit fitting is provided herein. The conduit fitting may be configured to
couple to an electrical mechanical tubing (EMT) often used in a fire suppression system.
The conduit fitting may include an upper cylindrical section and a lower conical section.
The upper cylindrical section and the lower conical section can both include a slit extending

partially through the conduit fitting.
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CONDUIT FITTING

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is based on and derives the benefit of the filing date of United
States Patent Application No. 16/709,067, filed December 10, 2019. The entire content of

this application is herein incorporated by reference in its entirety..
BACKGROUND

[0002] Embodiments disclosed herein relate to a fire suppression system configured to be
activated manually or automatically. More specifically, the embodiments disclosed herein
relate to a conduit fitting configured to couple to an electrical mechanical tubing (EMT) in

the fire suppression system.

[0003] Fire suppression systems are commonly used to protect commercial buildings
where flammable liquids are present. Fire suppression systems are most commonly found
in restaurants where cooking units, such as grills and deep-fryer units, are being used. The

grease used in the deep-fryer units and on the grills can pose a significant fire hazard.

[0004] Typically, these fire suppression systems use electrical metal tubing (“EMT")
conduit sections and corner pulleys to route a cable between a control unit and a mechanical
device, such as a remote pull station or fusible link. The EMT conduit sections and pulleys
allow the cable to be routed around objects and corners while allowing the cable to move
along its length inside of the EMT conduit sections between the mechanical device and the
control unit. However, the cable is exposed at the corners to dirt, grease, and other
environmental conditions that can accumulate on the cable, causing jamming or a
malfunction. This can cause loss of life, injury and millions of dollars in property damage.
Due to the sensitivity of the cable, maintenance is often not pragmatic, resulting in a
required replacement of the EMT conduit section. The cost of replacing the EMT conduit

and the associated cable typically includes thousands of dollars.

[0005] Accordingly, there is a need and desire for a fire suppression system that is less

prone to jamming or other malfunctions and easy to clean to meet industry standards.
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SUMMARY

[006] An exemplary conduit fitting is provided herein. The conduit fitting may be
configured to couple to an electrical mechanical tubing (EMT). The conduit fitting may
include an upper cylindrical section and a lower conical section. The upper cylindrical
section and the lower conical section may both include a slit extending partially through the

conduit fitting.

[007] In one aspect, the upper cylindrical section and the lower conical section may be
formed of a unibody structure. In an alternative embodiment, the upper cylindrical section
and the lower conical section can be mated together via at least one of molding, welding,
stamping, and extrusion. The upper cylindrical section can include a diameter dimensioned
to receive at least a portion of the EMT connector. In some embodiments, the upper

cylindrical section includes a top surface configured to mate to the EMT connector.

[008] In some embodiments, the upper cylindrical section includes a threaded receiving
element configured to receive a threaded securing element of the EMT connector. The
lower conical section can include an inner conical surface slanted at an angle between
twenty and eighty degrees. In some embodiments, the slit is configured to receive a portion
of a fusible link line passing therethrough. In some embodiments, the slit includes a first
slit section in the upper cylindrical section, a second slit section in the lower conical

section, and an aperture located at a vertex of the lower conical section.

[009] A fire suppression system is also provided. The fire suppression system includes a
control system including a storage container containing a fire suppression agent, and a
protected area including an exhaust duct and an exhaust hood. The protected area includes
conduits extending from the control system. The fire suppression system also includes at
least one fusible link system positioned on at least one conduit. The fusible link system
includes an electrical mechanical tubing (EMT) connector and a conduit fitting configured
to couple to the EMT connector. The conduit fitting includes an upper cylindrical section
and a lower conical section. The upper cylindrical section and the lower conical section

may each include a slit extending partially through the conduit fitting.

[0010] In one aspect, the upper cylindrical section and the lower conical section in the fire
suppression system may be formed of a unibody structure. In an alternative embodiment,

the upper cylindrical section and the lower conical section in the fire suppression system
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can be mated together via at least one of molding, welding, stamping, and extrusion. The
upper cylindrical section in the fire suppression system can include a diameter dimensioned
to receive at least a portion of the EMT connector. In some embodiments, the upper
cylindrical section in the fire suppression system includes a top surface configured to mate

to the EMT connector.

[0011] In some embodiments, the upper cylindrical section in the fire suppression system
includes a threaded receiving element configured to receive a threaded securing element of
the EMT connector. The lower conical section in the fire suppression system can include
an inner conical surface slanted at an angle between twenty and eighty degrees. In some
embodiments, the slit in the fire suppression system is configured to receive a portion of a
fusible link line passing therethrough. In some embodiments, the slit includes a first slit
section in the upper cylindrical section, a second slit section in the lower conical section,

and an aperture located at a vertex of the lower conical section.

[0012] Additional features and advantages of the disclosure will be set forth in the
description that follows, and in part, will be obvious from the description; or can be learned
by practice of the principles disclosed herein. The features and advantages of the disclosure
can be realized and obtained by means of the instruments and combinations particularly
pointed out in the appended claims. These and other features of the disclosure will become
fully apparent from the following description and appended claims or can be learned by the

practice of the principles set forth herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] In order to describe the manner in which the above-recited and other advantages
and features of the disclosure can be obtained, a more particular description of the
principles described above will be rendered by reference to specific examples illustrated in
the appended drawings. These drawings depict only example aspects of the disclosure and
are therefore not to be considered as limiting of its scope. The principles are described and

explained with additional specificity and detail through the use of the following drawings.

[0014] FIG. 1 is an exemplary fire suppression system, in accordance with an embodiment

of the present disclosure.
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[0015] FIG. 2 is an exemplary fusible link detector implemented in the exemplary fire

suppression system of FIG. 1, in accordance with an embodiment of the present disclosure.

[0016] FIG. 3 is a front isometric view of a conduit fitting configured to be implemented in
the exemplary fusible link of FIG. 2, in accordance with an embodiment of the present

disclosure.

[0017] FIG. 4 is a top isometric view of the conduit fitting of FIG. 3, in accordance with an

embodiment of the present disclosure.

[0018] FIG. 5 is a top plan of the conduit fitting, in accordance with an embodiment of the

present disclosure.

[0019] FIG. 6 1s a cross-sectional view of the conduit fitting of FIG. 3, in accordance with

an embodiment of the present disclosure.

[0020] FIG. 7 is a front isometric view of the conduit fitting in the exemplary fusible link

detector of FIG. 2, in accordance with an embodiment of the present disclosure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0021] The present disclosure is directed towards a conduit fitting. The conduit fitting is
configured to couple to an electrical mechanical tubing (EMT), which may be part of a fire
suppression system. In one or more embodiments, the conduit fitting may include an upper
cylindrical section and a lower conical section. The upper cylindrical section and the lower
conical section may both include a slit extending partially through the conduit fitting. The

slit is configured to receive a portion of a fusible link line passing therethrough.

[0022] FIG. 1is an exemplary fire suppression system 100, in accordance with an
embodiment of the present disclosure. The fire suppression system 100 can include a
control system 110, a manual pull station 116, a protected area 120, and a cooking unit 130.
The protected area 120 can include an exhaust duct 123 and an exhaust hood 124 connected
in a conventional manner. The control system 110 can include, for example, a storage
container (not shown) encompassing a fire suppression agent. The control system 110 can
include multiple conduits extending therefrom. As used herein, the term “conduit™ refers to

any tube-like mechanism, such as piping, or electrical metal tubing (EMT). In some
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examples, the piping can be configured to deliver a fire suppression agent to the protected

area 120 and or pass a shielded cable therethrough.

[0023] A first conduit 115 can extend from the control system 110 to the manual pull
station 116. The first conduit 115 houses a shielded cable (not shown). The manual pull
station 116 can be positioned on a wall remote of the control system 110. The manual pull
station 116 has an actuator, such as a button or lever, for manually actuating the control

system 110.

[0024] A second conduit 119 can extend from the control system 110 to a plurality of
nozzles 121 for spraying the fire suppression agent onto a fire hazard area 122 on the
cooking unit 130. As shown, the nozzles 121 can be positioned in the exhaust hood 124
above the cooking unit 130. An additional nozzle 121 is positioned for spraying fire
suppression agent into the exhaust duct 123 of the protected area 120. A third conduit 111
can extend from the control system 110 to a gas shutoff valve 112. The third conduit 111
can house a shielded cable (not shown) therethrough. A fourth conduit 113 extends from
the control system 110 into the exhaust hood 124 of the protected area. The fourth conduit
113 can include multiple fusible link systems 117 connected in series under the exhaust

hood 124.

[0025] FIG. 2 is an exemplary fusible link system 117 implemented in the exemplary fire
suppression system 100 of FIG. 1, in accordance with an embodiment of the present
disclosure. The fusible link system 117 may include two sections of the fourth conduit 113
secured by a link bracket 133. The fusible link system 117 may also include a fusible link
line 125 extending from one section of the fourth conduit 113 to the other, a fusible link
127, and an EMT connector 131. The fusible link line 125 may be connected to the control
system 110 under tension. In some embodiments, the fusible link line 125 can be secured
within the control system 110 via a spring. The fusible link line 125 can include fusible link

systems 117 connected in series under the exhaust hood 124 (shown in FIG. 1).

[0026] Within the fusible link system 117, the fusible link line 125 can extend from the
fourth conduit 113 to the fusible link 127. The fourth conduit 113 can be connected to the
link bracket 133 via the EMT connector 131. In some cases, the fusible link line 125 can be

secured to the fusible link 127 via a cable crimp 129.
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[0027] In a non-use state, the fusible link line 125 is maintained under tension, a valve on
the storage container (not shown) encompassing the fire suppression agent is maintained in
its normally closed state, and the gas shutoff valve 112 (shown in FIG. 1) is maintained in a
normally open state. Referring to FIG. 1, when a fire occurs, the fire suppression system
100 is activated by either the manual pull station 116 or one of the fusible links 127
separating. The manual pull station 116 allows an individual to manually activate the fire
suppression system 100 by pushing or pulling the actuator. The actuator moves the core of
the shielded cable within the first conduit 115, causing the fire suppression agent to flow

through the second conduit 119 and out of the nozzles 121 to extinguish the fire.

[0028] If the manual pull station 116 is not used, the fusible links 127 will separate upon
reaching a specified temperature, releasing the tension on the fusible link line 125 thereby
causing the fire suppression agent to flow through the second conduit 119 and out of the
nozzles 121 to extinguish the fire. When the process is initiated by either the manual pull
station 116 or the fusible link line 125, the control system 110 actuates the shielded cable
within the third conduit 111, thereby closing the gas shutoff valve 112 to stop the flow of
gas to the cooking unit 130. The fire suppression system 100 is susceptible to mechanical
failure as a result of failing to provide regular maintenance, creating significant danger to

its occupants.

[0029] In today’s fire suppression system, the EMT connector 131 is open to allow the
fusible link line 125 to pass therethrough into the fourth conduit 113, subsequently
exposing the inside of the fourth conduit 113 to atmospheric conditions under the exhaust
hood 124. It is common for the fourth conduit 113 to have grease buildup, leading to a
short life cycle of the fourth conduit 113. As discussed below, the present disclosure
provides a conduit fitting configured to couple to the EMT connector 131 to substantially
mitigate the amount of grease that can build up on the inside of the conduit 113, while still
allowing the fusible link line 125 to pass therethrough to keep the fire suppression system

operational.

[0030] FIG. 3 is a front isometric view of a conduit fitting 200 configured to couple to the
EMT connector 131 in the fusible link system 117, in accordance with an embodiment of
the present disclosure. FIG. 4 is a top isometric view of the conduit fitting 200. The conduit
fitting 200 can include an upper cylindrical section 220 and a lower conical section 240.

The conduit fitting 200 can be made up of stainless steel, sheet metal, or any other suitable

6
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material able to withstand varying temperatures and efficiently manufactured. In some

embodiments, the conduit fitting may be zinc coated to prevent corrosion.

[0031] Both the upper cylindrical section 220 and the lower conical section 240 can
include a slit 230 extending partially through the conduit fitting 200. In some embodiments,
the upper cylindrical section 220 and the lower conical section 240 are formed of a unibody
structure. In alternative embodiments, the upper cylindrical section 220 and the lower
conical section 240 can be mated together via molding, welding, stamping, extrusion, or

any other available shaping process.

[0032] The upper cylindrical section 220 can be formed with a diameter sized in
accordance with the size of a threaded mating portion of the EMT connector of FIG. 2. The
upper cylindrical section 220 can have a top surface 221 configured to mate to the EMT
connector, and a threaded receiving element 225. The threaded receiving element 225 is

configured to receive a threaded securing element (not shown) of the EMT connector 131.

[0033] Referring momentarily to FIG. 4, the lower conical section 240 can include an inner
conical surface 245. In one embodiment, the threaded receiving element 225 can be
separated from the inner conical surface 245 by a notch 223. The conduit fitting 200 is
configured to receive the threaded securing element (not shown) of the EMT connector.
The EMT connector is configured to be advanced into the conduit fitting towards the notch

223. The inner conical surface 245 need not be threaded.

[0034] However, in some embodiments, the inner conical surface 245 can be threaded. The
slit 230 allows for the passage of the fusible link line to the fusible link (of FIG. 2). The slit
230 can be made up of a first slit section 227 in the upper cylindrical section 220, a second
slit section 241 in the lower conical section 240, and an aperture 243 located at a vertex of
the lower conical section 240. The aperture 243 can be dimensioned to account for the
configuration of the fusible link line passing therethrough. The aperture 243 slit sections
227, 241 may allow the fitting 200 to be screwed onto the conduit 113, yet still receive the
fusible link.

[0035] In some embodiments, the slit 230 extends slightly beyond halfway through the
conduit fitting 200 to account for the fusible link line passing through its true center. FIG.
5 is atop plan view of the conduit fitting 200, including cross-sectional line A-A’. FIG. 6 is

a cross-sectional view of the conduit fitting 200 taken at cross-sectional line A-A’. The

7

Date Recgue/Date Received 2020-12-09



lower conical section 240 can be sloped at angle Q. In some embodiments, angle Q can be

between 20-80 degrees. In some specific embodiments, the angle Q is 45 degrees.

[0036] FIG. 7 is a front isometric view of the conduit fitting 200 in the exemplary fusible
link system 117, in accordance with an embodiment of the present disclosure. The threaded
receiving element (225, shown in FIG. 6) of the conduit fitting 200 may be configured to

receive a threaded securing element (not shown) of the EMT connector 131.

[0037] The conduit fitting 200 prolongs the life cycle of the conduit section it is affixed to.
The conduit fitting 200 may be mated onto the EMT connector 131, which is fixed to the
fourth conduit 113. The slit 230 of the conduit fitting 200 allows for passage of the fusible
link line 125 therethrough. The fourth conduit 113 and the fusible link line 125 are no
longer exposed at the corners to dirt, grease, and other environmental conditions that
typically accumulate on the cable, causing jamming or a malfunction. As a result, the

conduit fitting 200 can prolong the lifecycle of the fourth conduit 113.

[0038] The conduit fitting 200 provides an effective and efficient approach for maintaining
the effectiveness of the fire suppression system 100. For example, the conduit fitting 200
only requires minimal maintenance every six to twelve months to ensure the fusible link
line 125 can freely move through the slit 230 without hinderance, in order to activate the
fire suppression system 100 in the event of a fire. Over a sixth month period, the conduit
fitting 200 may prevent up to ninety percent of the grease out of the fourth conduit 113 that
houses the fusible link line 125. Moreover, when the slit 230 is positioned upwards, in the
opposite direction of a cooking unit, the conduit fitting 200 can prevent more than ninety-
three percent of the dirt, grease, or other environmental conditions from accumulating at the

opening of the fourth conduit 113.

[0039] While various embodiments have been described above, it should be understood
that they have been presented by way of example and not limitation. It will be apparent to
persons skilled in the relevant art(s) that various changes in form and detail can be made
therein without departing from the spirit and scope. In fact, after reading the above
description, it will be apparent to one skilled in the relevant art(s) how to implement
alternative embodiments. For example, other steps may be provided, or steps may be

eliminated, from the described flows, and other components may be added to, or removed
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from, the described systems. Accordingly, other implementations are within the scope of

the following claims.

[0040] In addition, it should be understood that any figures which highlight the
functionality and advantages are presented for example purposes only. The disclosed
methodology and system are each sufficiently flexible and configurable such that they may

be utilized in ways other than that shown.

[0041] Although the term “at least one” may often be used in the specification, claims and

drawings, the terms “a”, “an”, “the”, “said”, etc. also signify “at least one” or “the at least

one” in the specification, claims and drawings.

[0042] Finally, it is the applicant's intent that only claims that include the express language
“means for” or “step for” be interpreted under 35 U.S.C. 112(f). Claims that do not
expressly include the phrase “means for” or “step for” are not to be interpreted under 35
U.S.C. 112(f).
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CLAIMS
What is claimed is:

1. A conduit fitting configured to couple to an electrical mechanical tubing (EMT) of
a fire suppression system, the conduit fitting comprising;

an upper cylindrical section; and

a lower conical section, the upper cylindrical section and the lower conical section

both including a slit extending partially through the conduit fitting.

2. The conduit fitting of claim 1, wherein the upper cylindrical section and the lower

conical section are formed of a unibody structure.

3. The conduit fitting of claim 1, wherein the upper cylindrical section and the lower
conical section are mated together via at least one of molding, welding, stamping, or

extrusion.

4, The conduit fitting of claim 1, wherein the upper cylindrical section comprises a

diameter dimensioned to receive at least a portion of the EMT connector.

5. The conduit fitting of claim 1, wherein the upper cylindrical section includes a top

surface configured to mate to the EMT connector.

6. The conduit fitting of claim 1, wherein the upper cylindrical section comprises a
threaded receiving element configured to receive a threaded securing element of the EMT

connector.

7. The conduit fitting of claim 1, wherein the lower conical section includes an inner

conical surface slanted at an angle between twenty and eighty degrees.

8. The conduit fitting of claim 1, wherein the slit is configured to receive a portion of
a fusible link line passing therethrough.

9. The conduit fitting of claim 1, wherein the slit includes a first slit section in the
upper cylindrical section, a second slit section in the lower conical section, and an aperture

located at a vertex of the lower conical section.

10
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10. A fire suppression system comprising;
a control system including a storage container containing a fire suppression agent;
a protected area including an exhaust duct and an exhaust hood, the protected area
including a plurality of conduits extending from the control system; and
at least one fusible link system positioned on at least one conduit of the plurality of
conduits, the at least one fusible link system including an electrical mechanical tubing
(EMT) connector and a conduit fitting configured to couple to the EMT connector, the
conduit fitting comprising;
an upper cylindrical section; and
a lower conical section, the upper cylindrical section and the lower conical

section includes a slit extending partially through the conduit fitting.

11. The fire suppression system of claim 10, wherein the upper cylindrical section and

the lower conical section are formed of a unibody structure.

12. The fire suppression system of claim 10, wherein the upper cylindrical section and
the lower conical section are mated together via at least one of molding, welding, stamping,

or extrusion.

13. The fire suppression system of claim 10, wherein the upper cylindrical section is

formed with a diameter is dimensioned to receive at least a portion of the EMT connector.

14. The fire suppression system of claim 10, wherein the upper cylindrical section

includes a top surface configured to mate to the EMT connector.
15. The fire suppression system of claim 10, wherein the upper cylindrical section
comprises a threaded receiving element configured to receive a threaded securing element

of the EMT connector.

16. The fire suppression system of claim 10, wherein the lower conical section includes

an inner conical surface slanted at an angle between twenty and eighty degrees.

11
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17. The fire suppression system of claim 10, wherein the at least one conduit of the
plurality of conduits includes a fusible link line passing therethrough,
wherein the slit is configured to receive a portion of the fusible link line passing

therethrough.

18. The fire suppression system of claim 10, wherein the slit includes a first slit section
in the upper cylindrical section, a second slit section in the lower conical section, and an

aperture located at a vertex of the lower conical section.

19. The fire suppression system of claim 10, further comprising a manual pull station

mechanically connected to the control system.

20. The fire suppression system of claim 10, wherein at least one conduit of the
plurality of conduits comprises a series of nozzles, each nozzle configured to spray the fire
suppression agent onto at least one of a cooking unit and into the exhaust duct of the

protected area.

12
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