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(54) AN UPRIGHT SPRINKLER AND A SPRINKLER SYSTEM

(57) An upright sprinkler (100) is disclosed. The
sprinkler (100) comprises a housing (102) having a con-
duit (104) extending therethrough, a heat-sensitive valve
assembly (106) configured above the conduit (104), and
a nozzle arrangement (108) configured below the conduit
(104). The nozzle arrangement (108) is fluidically con-
nected to the conduit (104) via the valve assembly (106),
such that actuation of the valve assembly (106) enables
the flow of a fluid from the conduit (104) to the nozzle
arrangement (108) via the valve assembly (106) and fur-
ther sprays the fluid at different downward-facing angles
through the nozzle arrangement (108).
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Description

BACKGROUND

[0001] This invention relates to the field of sprinklers,
and more particularly, a simple, improved, and efficient
upright sprinkler and sprinkler system.
[0002] Conventional upright sprinkler designs position
a heat-sensitive activation member and a nozzle ar-
rangement above a water distribution pipe. As a result,
the pipe may cause significant shadowing to the spray
pattern especially if the pipe is close to the ceiling. In
addition, direct downward spraying or spraying under-
neath the sprinkler may be difficult to achieve in conven-
tional upright sprinklers. Moreover, the nozzle arrange-
ment and the heat-sensitive member are built into the
sprinkler body of conventional upright sprinklers, which
may also lead to the requirement of different sprinkler
variations for separate sprinkler versions and different
spray patterns.

SUMMARY

[0003] In a first aspect the present invention provides
a sprinkler. The sprinkler comprises a housing compris-
ing a conduit extending therethrough, a heat-sensitive
valve assembly configured above the conduit, and a noz-
zle arrangement comprising one or more orifices config-
ured below the conduit, wherein the nozzle arrangement
is fluidically connected to the conduit via the valve as-
sembly, such that actuation of the valve assembly ena-
bles flow of a fluid from the conduit to the nozzle arrange-
ment via the valve assembly and further sprays the fluid
through the nozzle arrangement.
[0004] Optionally, the housing may comprise one or
more channels extending between the conduit and the
nozzle arrangement within the housing, to fluidically con-
nect the nozzle arrangement to the conduit.
[0005] Optionally, the one or more channels may com-
prise a first fluidic path that extends upward from the con-
duit and at least one second fluidic path that diverges
downward from the first fluidic path into the nozzle ar-
rangement.
[0006] Optionally, the valve assembly may comprise a
filter plug comprising one or more openings, the filter plug
may be adapted to be disposed of within at least a portion
of the one or more channels such that the nozzle arrange-
ment remains fluidically connected to the conduit via the
one or more openings of the filter plug, and may also
comprise a spindle coaxially disposed of within the filter
plug, wherein the spindle may be configured to move
between a deactivated position where the spindle blocks
the one or more openings of the filter plug to fluidically
disconnect the nozzle arrangement from the conduit, and
an activated position where the spindle moves away from
the deactivated position to unblock the one or more open-
ings of the filter plug and fluidically connect the conduit
with the nozzle arrangement.

[0007] Optionally, the valve assembly may comprise a
heat-sensitive element connected to the spindle and con-
figured to retain the spindle in the deactivated position,
and wherein when a temperature of the heat-sensitive
element exceeds a predefined value, the heat-sensitive
element may be adapted to deform or break, thereby
enabling automated movement of the spindle to the ac-
tivated position.
[0008] Optionally, the valve assembly may comprise a
frame accommodating the heat sensitive element, the
filter plug, and the spindle, wherein the frame facilitates
coupling of the valve assembly to a top end of the hous-
ing.
[0009] Optionally, the heat-sensitive element may be
configured between a first end of the spindle and a top
inner side of the frame, wherein a second end of the
spindle may be movably disposed of within the filter plug
using a biasing element such that upon the deforming or
breaking of the heat sensitive element, the biasing ele-
ment and/or a pressurized fluid present in the conduit
enables automated movement of the spindle to the acti-
vated position.
[0010] Optionally, the heat-sensitive element may be
a bulb filled with a heat-sensitive material that is adapted
to explode or expand to break the glass when the tem-
perature of the heat-sensitive material exceeds the pre-
defined value.
[0011] Optionally, the heat-sensitive element may be
a fusible material that is adapted to deform or break when
the temperature of the fusible material exceeds the pre-
defined value.
[0012] Optionally, the valve assembly may comprise a
filter mesh configured at the one or more openings of the
filter plug.
[0013] Optionally, the valve assembly may be adapted
to be removably coupled to a top end of the housing such
that the conduit remains fluidically connected to the one
or more channels and the nozzle arrangement via the
valve assembly.
[0014] Optionally, the nozzle arrangement may be
adapted to be removably coupled to a bottom end of the
housing such that the nozzle arrangement remains flu-
idically connected to the one or more channels.
[0015] Optionally, the nozzle arrangement may be re-
movably coupled to a bottom end of the housing such
that actuation of the valve assembly enables spraying of
the fluid, through the nozzle arrangement, at predefined
angles in a downward direction.
[0016] Optionally, the conduit may comprise an inlet
and an outlet that are adapted to be fluidically coupled
to a fluid source.
[0017] Optionally, the sprinkler may be fluidically con-
nected to the fluid source by a dry conduit system com-
prising an isolation valve, wherein the conduit of the sprin-
kler and the dry conduit system may be filled with a pres-
surized gas that facilitates actuation of the isolation valve
to a closed position to restrict the flow of the fluid between
the fluid source and the sprinkler when the temperature
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of the heat-sensitive element associated with the sprin-
kler is below the predefined value.
[0018] Optionally, when the temperature of the heat-
sensitive element associated with the sprinkler exceeds
the predefined value, the sprinkler may be configured to
release the pressurized gas via the nozzle arrangement
which facilitates actuation of the isolation valve to an open
position to allow the flow of the fluid from the fluid source
to the nozzle arrangement through the conduit system.
[0019] In another aspect, the present invention pro-
vides a sprinkler system. The sprinkler system comprises
one or more sprinklers fluidically connected to each other
and a fluid source, wherein each of the sprinklers com-
prises a housing comprising a conduit extending there-
through, a heat-sensitive valve assembly configured
above the conduit, and a nozzle arrangement comprising
one or more orifices configured below the conduit, where-
in the nozzle arrangement is fluidically connected to the
conduit via the valve assembly, such that actuation of
the valve assembly enables flow of a fluid from the con-
duit to the nozzle arrangement via the valve assembly
and further sprays the fluid through the nozzle arrange-
ment.
[0020] Optionally, the conduit of each of the sprinklers
may comprise an inlet and an outlet that facilitates fluidic
coupling of the one or more sprinklers with each other
and the fluid source.
[0021] Optionally, the one or more sprinklers may be
fluidically connected to the fluid source by a dry conduit
system comprising an isolation valve, wherein the con-
duit of each of the sprinklers and the dry conduit system
may be filled with a pressurized gas that facilitates actu-
ation of the isolation valve to a closed position to restrict
the flow of the fluid between the fluid source and the one
or more sprinklers when the temperature of the heat-
sensitive element associated with the corresponding
sprinkler is below the predefined value, and wherein
when the temperature of the heat-sensitive element as-
sociated with any of the one or more sprinklers exceeds
the predefined value, the corresponding sprinklers may
be configured to release the pressurized gas via the noz-
zle arrangement which facilitates actuation of the isola-
tion valve to an open position to allow the flow of the fluid
from the fluid source to the nozzle arrangement through
the conduit system.
[0022] Optionally, the housing of each of the sprinklers
may comprise one or more channels extending between
the conduit and the nozzle arrangement within the hous-
ing, to fluidically connect the nozzle arrangement to the
conduit, wherein the one or more channels may comprise
a first fluidic path that extends upward from the conduit
and at least one second fluidic path that diverges down-
ward from the first fluidic path into the nozzle arrange-
ment.
[0023] The foregoing summary is illustrative only.. In
addition to the illustrative aspects, embodiments, and
features described above, further aspects, embodi-
ments, features, and techniques of the invention will be-

come more apparent from the following description taken
in conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The accompanying drawings are included to
provide a further understanding of the subject of this in-
vention and are incorporated in and constitute a part of
this specification. The drawings illustrate exemplary em-
bodiments of the invention and, together with the descrip-
tion, serve to explain the principles of the invention.
[0025] In the drawings, similar components and/or fea-
tures may have the same reference label. Further, vari-
ous components of the same type may be distinguished
by following the reference label with a second label that
distinguishes among the similar components. If only the
first reference label is used in the specification, the de-
scription is applicable to any one of the similar compo-
nents having the same first reference label irrespective
of the second reference label.

FIG. 1A illustrates an exemplary isometric view of
the sprinkler.
FIG. 1B illustrates an exemplary exploded view of
the sprinkler of FIG. 1A.
FIGs. 2A and 2B illustrate exemplary cross-sectional
views of the sprinkler of FIG. 1A in a deactivated
state, respectively.
FIGs. 2C and 2D illustrate exemplary cross-sectional
views of the sprinkler of FIG. 1A in an activated state,
respectively.

DETAILED DESCRIPTION

[0026] The following is a detailed description of em-
bodiments of the invention depicted in the accompanying
drawings. However, the amount of detail offered is not
intended to limit the anticipated variations of embodi-
ments; on the contrary, the intention is to cover all mod-
ifications and alternatives falling within the scope of the
invention as defined by the appended claims.
[0027] Various terms are used herein. To the extent a
term used in a claim is not defined below, it should be
given the broadest definition persons in the pertinent art
have given that term as reflected in printed publications
and issued patents at the time of filing.
[0028] In the specification, reference may be made to
the spatial relationships between various components
and to the spatial orientation of various aspects of com-
ponents as the devices are depicted in the attached draw-
ings. However, as will be recognized by those skilled in
the art after a complete reading of the subject disclosure,
the components of this invention described herein may
be positioned in any desired orientation. Thus, the use
of terms such as "above," "below," "upper," "lower,"
"first", "second" or other like terms to describe a spatial
relationship between various components or to describe
the spatial orientation of aspects of such components
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should be understood to describe a relative relationship
between the components or spatial orientation of aspects
of such components, respectively, housing, nozzle ar-
rangement, heat-sensitive valve assembly, and corre-
sponding components, described herein may be oriented
in any desired direction.
[0029] Sprinklers are devices that may be used to
spray or distribute water over a designated area for fire
suppression or irrigation. Sprinklers typically consist of a
pipe system that is connected to a water source and
equipped with valves, nozzle arrangements, and other
components that may regulate the flow and distribution
of water. Sprinklers may be generally classified as pen-
dant sprinklers and upright sprinklers. As the pendant
sprinklers generally point downward so they may not be
used in freezing areas, even with dry pipes as the sprin-
kler points downwards, water may remain collected in-
side the pipe and may not work at all in freezing temper-
atures. To overcome the water accumulation issue, up-
right sprinklers are generally employed, especially in cold
areas.
[0030] Existing upright sprinkler designs position a
heat-sensitive activation member and a nozzle arrange-
ment above a water distribution pipe. As a result, the pipe
may cause significant shadowing to the spray pattern
especially if the pipe is close to the ceiling. In addition,
downward spraying may be difficult to achieve in existing
upright sprinklers. Moreover, the nozzle arrangement
and the heat-sensitive member are built into the sprinkler
body of conventional upright sprinklers, which may also
lead to the employment of different sprinkler variations
for separate sprinkler versions and different spray pat-
terns. Further, the existing sprinkler designs may restrict
the replacement or removal of the nozzle arrangement
from the sprinkler body when the sprinkler is connected
to a dry or wet conduit system in an operating state. Thus,
there is a need to restrict spray pattern shadowing and
achieve downward spraying in upright sprinklers. Fur-
ther, there is a need to provide a simple, efficient, and
easily operable upright sprinkler design that allows easier
replacement of heat-sensitive members and nozzle ar-
rangements from the sprinkler body for different sprinkler
variations and different spray patterns, without complete-
ly replacing the overall sprinkler.
[0031] This invention may allow the provision of a sim-
ple, reliable, efficient, and cost-effective upright sprinkler
that enables downward spraying at all angles and has
no spray pattern shadowing or obstruction issues. In ad-
dition, the upright sprinkler may allow easier replacement
of the heat-sensitive member and the nozzle arrange-
ment from the sprinkler body for different sprinkler vari-
ations and different spray patterns, without completely
replacing the overall sprinkler. The sprinkler may include
a housing (sprinkler body) comprising a conduit extend-
ing therethrough. Further, the heat-sensitive valve as-
sembly (heat-sensitive member) may be configured
above the conduit, and the nozzle arrangement may be
configured below the conduit. The nozzle arrangement

may be fluidically connected to the conduit via the valve
assembly, such that actuation of the valve assembly en-
ables the flow of fluid (water) from the conduit to the noz-
zle arrangement via the valve assembly and further
sprays the fluid, through the nozzle arrangement, in all
downward facing angles. In addition, as the nozzle ar-
rangement is at the bottom, the spray pattern from the
nozzle arrangement remains unobstructed, thereby
overcoming the spray pattern shadowing issues. More-
over, the heat-sensitive valve assembly and the nozzle
arrangement may be adapted to be removably coupled
to the housing, which may allow easier replacement of
the heat-sensitive valve assembly and the nozzle ar-
rangement for different sprinkler variations and different
spray patterns, without completely replacing the overall
sprinkler. The sprinkler may also allow the replacement
of the nozzle arrangement from the housing when the
sprinkler is in a pressurized state or when installed.
[0032] Referring to FIGs. 1A to 2D, the upright sprinkler
100 "sprinkler 100" is disclosed. The sprinkler 100 can
include a housing 102 (also referred to as sprinkler body,
herein) that may include a conduit 104 extending there-
through. The conduit 104 may extend horizontally along
a horizontal axis A-A’, such that an inlet 102-1 and outlet
102-2 of the conduit 104 remain on two opposite sides
of the housing 102. The sprinkler 100 may further include
a heat-sensitive valve assembly 106 configured above
the conduit 104, and a nozzle arrangement 108 having
multiple orifices/holes 108-1 configured below the con-
duit 104. The nozzle arrangement 108 may be fluidically
connected to the conduit 104 via the valve assembly 106
within the housing 102, such that actuation of the valve
assembly 106 may enable the flow of a fluid from the
conduit 104 to the nozzle arrangement 108 via a portion
of the valve assembly 106 and further sprays the fluid
through the nozzle arrangement 108. In one or more em-
bodiments, the fluid may be water, air, and fire-retardant
liquid or gas, but not limited to the like.
[0033] In one or more embodiments, the sprinkler 100
may further include a first opening at the top end 102-3
and a second opening at the bottom end 102-4 of the
housing 102. Further, the valve assembly 106 may be
adapted to be removably coupled to the first opening at
the top end 102-3 of the housing 102 and the nozzle
arrangement 108 may be adapted to be removably cou-
pled to the second opening at the bottom end 102-4 of
the housing 102. However, in other embodiments, the
valve assembly 106 and the nozzle arrangement 108
may also be an integral part of the housing 102 or may
be built into the housing 102.
[0034] The housing 102 may include one or more chan-
nels 110 extending between the conduit 104 and the noz-
zle arrangement 108 within the housing 102, to fluidically
connect the nozzle arrangement 108 to the conduit 104
via a portion of the valve assembly 106. In one or more
embodiments, the channel(s) may include a first fluidic
path 110-1 that may extend perpendicularly upward from
the conduit 104 along a vertical axis B-B’ and at least
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one second fluidic paths 110-2, and/or 110-3 that may
diverge downward from the first fluidic path 110-1, each
extending around the conduit 104, into the nozzle ar-
rangement 108. However, the channels 110 may also
extend in a different arrangement between the conduit
104 and the nozzle arrangement 108 via the valve as-
sembly 106.
[0035] The heat-sensitive valve assembly "valve as-
sembly" 106 may include a filter plug 202 comprising one
or more openings 202-1 to 202-3, which may be adapted
to be disposed of within a portion of the one or more
channels 110 within the housing 102 such that the nozzle
arrangement 108 remains fluidically connected to the
conduit 104 via the one or more openings 202-1 to 202-3
of the filter plug 202. In one or more embodiments, the
filter plug 202 may have an annular body comprising a
channel, one plug opening 202-1 at the bottom of the
filter plug 202, and two plug openings 202-2, 202-3 on
two opposite lateral sides of the filter plug 202. The filter
plug 202 may be coaxially disposed of within the housing
102, along the vertical axis B-B’, from the top end of the
housing 102, such that the bottom plug opening 202-1
of the filter plug 202 may be fluidically connected to the
first fluidic path 110-1 of the housing 102 and each of the
two lateral plug openings 202-2, 202-3 of the filter plug
202 may be fluidically connected to the second fluidic
paths 110-2, 110-3 respectively of the housing 102,
thereby fluidically connecting the first fluidic path 110-1
to the second fluidic paths 110-2, 110-3 or fluidically con-
necting the conduit 104 to the nozzle arrangement 108.
The valve assembly 106 may further include a filter mesh
configured at each opening 202-1 to 202-3 of the filter
plug 202.
[0036] The heat-sensitive valve assembly 106 may fur-
ther include a spindle 204 that may be coaxially disposed
of within the annular channel of the filter plug 202, along
the vertical axis B-B’. The spindle 204 may be configured
to move between a deactivated position and an activated
position to switch the sprinkler 100 between a deactivat-
ed state and an activated state, respectively. Referring
to FIGs 2A and 2B, the deactivated position may corre-
spond to a position where the spindle 204 remains com-
pletely disposed within the channel of the filter plug 202
to block the openings 202-1 to 202-3 of the filter plug 202
and fluidically disconnect the first fluidic path 110-1 and
the second fluidic paths 110-2, 110-3 of the channels,
thereby fluidically disconnecting the nozzle arrangement
108 from the conduit 104. Further, referring to FIGs. 2C
and 2D, the activated position may correspond to a po-
sition where the spindle 204 moves away (upward) from
the deactivated position to unblock the openings 202-1
to 202-3 of the filter plug 202 and fluidically connect the
first fluidic path 110-1 to the second fluidic paths 110-2,
110-3 via the openings 202-1 to 202-3 of the plug 202,
thereby fluidically connecting the conduit 104 with the
nozzle arrangement 108.
[0037] The heat-sensitive valve assembly 106 may in-
clude a heat-sensitive element 206 connected to the

spindle 204 and configured to retain the spindle 204 in
the deactivated position when the sprinkler 100 is in the
deactivated state as shown in FIGs. 2A and 2B. Further,
when the temperature of the heat-sensitive element 206
or the ambient temperature of the sprinkler 100 exceeds
a predefined value, the sprinkler 100 may switch to the
activated state where the heat-sensitive element 206
may break deform or break to enable automated move-
ment of the spindle 204 to the activated position. The
valve assembly 106 may include a frame "cage" 208 ac-
commodating the heat-sensitive element 206, the filter
plug 202, and the spindle 204. The frame 208 may facil-
itate coupling of the valve assembly 106 to the top end
102-3 of the housing 102 such that the heat-sensitive
element 206 may extend between a first end (top end)
of the spindle 204 and a top inner side of the frame 208
and a second end of the spindle 204 may remain movably
disposed of within the channels 110 of the filter plug 202
using a biasing element (spring) (not shown) such that
upon the deforming or breaking of the heat sensitive el-
ement 206, the biasing element (spring) and/or a pres-
surized fluid (gas or water) present in the conduit 104
may enable automated movement of the spindle 204 to
the activated position.
[0038] In one or more embodiments, the heat-sensitive
element 206 may be a bulb filled with a heat-sensitive
material that may be adapted to explode or expand to
break the glass when the temperature of the heat-sensi-
tive material exceeds the predefined value. In other em-
bodiments, (not shown) the heat-sensitive element may
also be a fusible material that may be adapted to deform
or break when the temperature of the fusible material
exceeds the predefined value. As a result, upon the de-
forming or breaking of the heat-sensitive element 206, a
force created by the biasing element (spring) and/or the
pressurized fluid may enable automated movement of
the spindle 204 to the activated position, thereby switch-
ing the sprinkler 100 to the activated state. In the activat-
ed state, the sprinkler 100 may allow the fluid to flow from
the conduit 104 into the nozzle arrangement 108 via the
channels 110 of the housing 102 and the unblocked
openings of the filter plug 202, thereby spraying the fluid
in predefined downward-facing angles through the orific-
es of the nozzle arrangement 108 and without any ob-
struction or shadowing.
[0039] In one or more embodiments, the sprinkler 100
may be fluidically connected to a fluid source by a dry
conduit system comprising an isolation valve (not
shown). The inlet 102-1 and outlet 102-2 of the conduit
104 of the sprinkler 100 may facilitate the fluidic connec-
tion of the sprinkler 100 (or multiple sprinklers) to the fluid
source by the dry conduit system, where the conduit 104
and the conduit system may be filled with a pressurized
gas (pressurized water in case of a wet conduit system)
that may signal and facilitate actuation of the isolation
valve to a closed position to restrict the flow of the fluid
between the fluid source and the sprinkler 100 when the
temperature of the heat-sensitive element 206 associat-
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ed with the sprinkler 100 is below the predefined value.
Further, when the temperature of the heat-sensitive ele-
ment 206 associated with the sprinkler 100 exceeds the
predefined value, the sprinkler 100 may switch to the
activated state where the sprinkler 100 releases the pres-
surized gas via the nozzle arrangement 108 which may
signal and facilitate actuation of the isolation valve to an
open position to allow the flow of the fluid from the fluid
source into the sprinkler 100 through the conduit system
and further spray the fluid through the nozzle arrange-
ment 108.
[0040] Initially, when the temperature of the heat-sen-
sitive element 206 associated with the sprinkler 100 ex-
ceeds the predefined value, the sprinkler 100 in the ac-
tivated state may allow the pressurized gas of the conduit
system to flow from the conduit 104 into the nozzle ar-
rangement 108 via the channels of the housing 102 and
the unblocked openings of the filter plug 202, thereby
releasing the pressurized gas through the orifices/holes
108-1 of the nozzle arrangement 108. This drop in pres-
sure of the gas may signal and trigger the isolation valve
to open and allow an automated flow of the fluid from the
fluid source into the sprinkler 100 through the conduit
system and further enable the spraying of the fluid in
predefined downward-facing angles through the orific-
es/holes 108-1 of the nozzle arrangement 108 and with-
out any obstruction or shadowing.
[0041] In addition, the sprinkler 100 may also allow the
replacement or removal of the nozzle arrangement 108
from the housing 102 of the sprinkler 100 without any
leakage of the fluid when the sprinkler 100 is connected
to the pressurized conduit system in the deactivated
state, as the spindle 204 and filter plug 202 of the valve
assembly 106 keep the nozzle arrangement 108 fluidi-
cally disconnected from the conduit 104 during the de-
activated state.
[0042] In one or more embodiments, the hous-
ing/sprinkler body 102 may be made of stainless steel or
brass, but not limited to the like. Further, the nozzle ar-
rangement 108 and components of the valve assembly
106 (except the heat-sensitive element 206) may be
made of nickel-coated brass, but not limited to the like.
The material for the heat-sensitive element 206 may be
selected based on activation temperature or the prede-
fined temperature selected for the sprinkler 100. In ad-
dition, the sprinkler 100 may include one or more rubber
seals or O-rings configured between the filter plug 202
and the housing 102, the nozzle arrangement 108 and
the housing 102, the frame 208 of the valve assembly
106 and the housing 102, and the spindle 204 and the
housing 102, to restrict leakage of fluid. Further, the size
and orientation of the orifices/holes 108-1 associated
with the nozzle arrangement 108 may be selected based
on downward-facing spraying angles and different spray
patterns to be achieved.
[0043] In one or more embodiments, (not shown) a
sprinkler system including multiple sprinklers 100 being
installed at an area of interest (AOI) is also disclosed

herein. The sprinkler system may include multiple sprin-
klers of FIG. 1A, which may be fluidically connected to
each other and a fluid source by a conduit system. The
sprinkler may be positioned at predefined locations at
the AOI such that sprinklers may spray the fluid across
the entire AOI. In one or more embodiments, the sprin-
klers may be fluidically connected to the fluid source by
a dry conduit system comprising one or more isolation
valve, where the conduit of each of the sprinklers and
the conduit system may be filled with pressurized gas
that may trigger the isolation valve(s) to restrict the flow
of the fluid between the fluid source and the sprinklers
when the temperature of the heat-sensitive element as-
sociated with the corresponding sprinkler is below a pre-
defined value. Further, when the temperature of the heat-
sensitive element associated with any of the one or more
sprinklers exceeds the predefined value, the correspond-
ing sprinklers may switch to the activated position to re-
lease the pressurized gas via the nozzle arrangement
which may trigger the isolation valve(s) to allow the flow
of the fluid from the fluid source to the nozzle arrange-
ment through the conduit system and further allow spray-
ing of the fluid from the activated sprinklers. In other em-
bodiments, the sprinklers may be fluidically connected
to the fluid source by a wet conduit system, where the
conduit of each of the sprinklers and the conduit system
may be filled with a pressurized water.
[0044] Thus, the invention may allow the provision of
a simple, reliable, efficient, and cost-effective upright
sprinkler that enables downward spraying at all angles
and has no spray pattern shadowing or obstruction is-
sues. In addition, the upright sprinkler may also allow
easier replacement of the heat-sensitive member and
the nozzle arrangement from the sprinkler body for dif-
ferent sprinkler variations and different spray patterns,
without completely replacing the overall sprinkler. More-
over, the sprinkler may also allow the replacement of the
nozzle arrangement from the housing when the sprinkler
is in a pressurized or installed state.
[0045] While the invention has been described with ref-
erence to exemplary embodiments, it will be understood
by those skilled in the art that various changes may be
made without departing from the scope of the invention
as defined by the appended claims. Modifications may
be made to adopt a particular situation or material to the
teachings of the invention without departing from the
scope thereof. Therefore, it is intended that the invention
not be limited to the particular embodiment disclosed,
but that the invention includes all embodiments falling
within the scope of the invention as defined by the ap-
pended claims.
[0046] In interpreting the specification, all terms should
be interpreted in the broadest possible manner consist-
ent with the context. In particular, the terms "comprises"
and "comprising" should be interpreted as referring to
elements, components, or steps in a non-exclusive man-
ner, indicating that the referenced elements, compo-
nents, or steps may be present, or utilized, or combined
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with other elements, components, or steps that are not
expressly referenced. Where the specification claims re-
fer to at least one of something selected from the group
consisting of A, B, C ....and N, the text should be inter-
preted as requiring only one element from the group, not
A plus N, or B plus N, etc.

Claims

1. A sprinkler (100) comprising:

a housing (102) comprising a conduit (104) ex-
tending therethrough;
a heat-sensitive valve assembly (106) config-
ured above the conduit; and
a nozzle (108) arrangement comprising one or
more orifices (108-1), configured below the con-
duit;
wherein the nozzle arrangement is fluidically
connected to the conduit via the valve assembly,
such that actuation of the valve assembly ena-
bles flow of a fluid from the conduit to the nozzle
arrangement via the valve assembly and further
sprays the fluid through the nozzle arrangement.

2. The sprinkler (100) of claim 1, wherein the housing
(102) comprises one or more channels (110-1,
110-2, 110-3) extending between the conduit (104)
and the nozzle (108) arrangement within the hous-
ing, to fluidically connect the nozzle arrangement to
the conduit; and
optionally wherein the one or more channels com-
prise a first fluidic path (110-1) that extends upward
from the conduit and at least one second fluidic path
(110-2, 110-3) that diverges downward from the first
fluidic path into the nozzle arrangement.

3. The sprinkler (100) of any one of claims 1 to 2, where-
in the valve assembly (106) comprises:

a filter plug (202) comprising one or more open-
ings (202-1, 202-2, 202-3), the filter plug is
adapted to be disposed of within at least a por-
tion of the one or more channels such that the
nozzle (108) arrangement remains fluidically
connected to the conduit (104) via the one or
more openings of the filter plug; and
a spindle (204) coaxially disposed of within the
filter plug,
wherein the spindle is configured to move be-
tween a deactivated position where the spindle
blocks the one or more openings of the filter plug
to fluidically disconnect the nozzle arrangement
from the conduit, and an activated position
where the spindle moves away from the deacti-
vated position to unblock the one or more open-
ings of the filter plug and fluidically connect the

conduit with the nozzle arrangement.

4. The sprinkler (100) of any one of claims 1 to 3, where-
in the valve assembly (106) comprises a heat-sen-
sitive element (206) connected to the spindle (204)
and configured to retain the spindle in the deactivat-
ed position, and wherein when a temperature of the
heat-sensitive element exceeds a predefined value,
the heat-sensitive element is adapted to deform or
break, thereby enabling automated movement of the
spindle to the activated position.

5. The sprinkler (100) of any one of claims 1 to 4, where-
in the valve assembly (106) comprises a frame (208)
accommodating the heat sensitive element (206),
the filter plug (202), and the spindle (204), wherein
the frame facilitates coupling of the valve assembly
to a top end of the housing (102).

6. The sprinkler (100) of any one of claims 1 to 5, where-
in the heat-sensitive element (206) is configured be-
tween a first end of the spindle (204) and a top inner
side of the frame (208), wherein a second end of the
spindle is movably disposed of within the filter plug
(202) using a biasing element such that upon the
deforming or breaking of the heat sensitive element
(206), the biasing element and/or a pressurized fluid
present in the conduit enables automated movement
of the spindle to the activated position.

7. The sprinkler (100) of any one of claims 1 to 6, where-
in the heat-sensitive element (206) is a bulb filled
with a heat-sensitive material that is adapted to ex-
plode or expand to break the glass when the tem-
perature of the heat-sensitive material exceeds the
predefined value; and/or
wherein the heat-sensitive element (206) is a fusible
material that is adapted to deform or break when the
temperature of the fusible material exceeds the pre-
defined value.

8. The sprinkler (100) of any one of claims 1 to 7, where-
in the valve assembly (106) comprises a filter mesh
configured at the one or more openings of the filter
plug (202).

9. The sprinkler (100) of any one of claims 1 to 8, where-
in the valve assembly (106) is adapted to be remov-
ably coupled to a top end of the housing (102) such
that the conduit (104) remains fluidically connected
to the one or more channels and the nozzle (108)
arrangement via the valve assembly (106).

10. The sprinkler (100) of any one of claims 1 to 9, where-
in the nozzle (108) arrangement is adapted to be
removably coupled to a bottom end of the housing
(102) such that the nozzle arrangement remains flu-
idically connected to the one or more channels.
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11. The sprinkler (100) of any one of claims 1 to 10,
wherein the nozzle (108) arrangement is removably
coupled to a bottom end of the housing (102) such
that actuation of the valve assembly (106) enables
spraying of the fluid, through the nozzle arrange-
ment, at predefined angles in a downward direction.

12. The sprinkler (100) of any one of claims 1 to 11,
wherein the conduit (104) comprises an inlet (102-1)
and an outlet (102-2) that are adapted to be fluidically
coupled to a fluid source.

13. The sprinkler (100) of claim 12, wherein the sprinkler
is fluidically connected to the fluid source by a dry
conduit system comprising an isolation valve, where-
in the conduit (104) and the conduit system is filled
with a pressurized gas that facilitates actuation of
the isolation valve to a closed position to restrict the
flow of the fluid between the fluid source and the
sprinkler when the temperature of the heat-sensitive
element (206) associated with the sprinkler is below
the predefined value; and
optionally wherein when the temperature of the heat-
sensitive element associated with the sprinkler ex-
ceeds the predefined value, the sprinkler is config-
ured to release the pressurized gas via the nozzle
arrangement which facilitates actuation of the isola-
tion valve to an open position to allow the flow of the
fluid from the fluid source to the nozzle arrangement
through the conduit system.

14. A sprinkler system comprising:
one or more sprinklers (100) according to any one
of claims 1 to 13 fluidically connected to each other
and a fluid source.

15. The sprinkler system of claim 14, wherein the conduit
(104) of each of the sprinklers (100) comprises an
inlet and an outlet that facilitates fluidic coupling of
the one or more sprinklers with each other and the
fluid source.
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