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TITLE
[0001] Concealable Window Sprinkler

CROSS-REFERENCE TO RELATED APPLICATIONS
[0002] This application claims priority from U.S. Provisional Patent Application No. 62/841,592,
titled “Concealable Window Sprinkler”, filed on May 1, 2019, the entire contents of which are

incorporated by reference herein.

BACKGROUND OF THE DISCLOSURE
[0003] The present disclosure is generally directed to window sprinklers, and, particularly,
concealable window sprinklers.
[0004] In many buildings, such as high-rise buildings, building and/or fire codes require that
certain walls or partitions are required to be fire rated walls or partitions which are able to maintain
their integrity for at least a minimum amount of time (e.g., but not limited to, two hours) during a fire
event in the building. Glazing may be used for either the entirety or a portion of the wall, typically
for aesthetic reasons. One conventional method for achieving the fire rating when using glazing is to
glaze the windows using a “fire-rated” glazing. Doing so, however, is costly, as fire-rated glazing
may cost $300-$600 per square foot.
[0005] As an alternative, a window sprinkler system, such as shown in Fig. 1, may be employed.
A sprinkler head 1 may be attached to a vertical pipe 3, to spray water onto window 2. As shown in
the example of Fig. 1, a typical sprinkler head 1 may be attached to the vertical pipe 3 via an elbow
(or tee) joint 4 in order to properly orient the sprinkler head deflector 8 relative to the window 2.
Alternatively, a sprinkler head 1 may have a vertical orientation and may be attached directly to the
vertical pipe 3. In both cases, directional deflectors may be used to ensure that the water is sprayed
primarily onto the window 2, rather than omnidirectionally. However, a negative aspect of such a
system is that it is not aesthetically pleasing. As a result, either this unpleasing view is tolerated, or
soffits 5 may be built to conceal the sprinklers at the windows. The latter gives rise to increased cost,
a potential reduction in response time, as well as a reduction in visible window area.
[0006] In view of the drawbacks of the previously described approaches, it would be advantageous
to manufacture a more aesthetically pleasing window sprinkler having a concealable sprinkler head,

foregoing the need for soffits.
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BRIEF SUMMARY OF THE DISCLOSURE

[0007] Briefly stated, one aspect of the present disclosure is directed to a concealable sprinkler
head. The sprinkler head includes a sprinkler frame having a body mountable to a fire suppression
liquid source, the body defining a proximal inlet, a distal outlet and an internal fire suppression liquid
passageway extending therethrough. A pair of frame arms axially extend away from the body and a
pair of corresponding drop pins are each being slidably engaged with a respective frame arm. A
thermal trigger is supported within the sprinkler frame and configured to support a sealing plug in a
sealing position to seal the internal fire suppression liquid passageway and maintain the sprinkler head
in a non-spraying state. Activation of the thermal trigger releases the sealing plug from the sealing
position. A directional fluid deflector is secured to the pair of drop pins and includes a generally
horizontal surface. The pair of drop pins extend substantially orthogonally from the horizontal
surface. An inclined surface of the fluid deflector extends angularly upwardly from the horizontal
surface toward the sprinkler frame. A concealing cup is included, which has a generally horizontal
upper wall attached to, and horizontally outwardly projecting from, the body of the sprinkler frame.
A skirting side wall extends axially distally therefrom and terminates in an open base end. The pair
of frame arms are positioned within the concealing cup. A cover plate is attached to the concealing
cup, covering the open distal end of the concealing cup and maintaining the sprinkler frame in a
compressed, non-activated position, wherein the pair of drop pins and the deflector are positioned
within the concealing cup. The cover plate is removable from the concealing cup at a predetermined
temperature, permitting the pair of drop pins and the deflector to axially slide out of the concealing
cup through the open distal end thereof into an extended operational position.

[0008] Another aspect of the present disclosure is directed to a concealable sprinkler head in
combination with a space having a ceiling and a glass containing partition wall or window within the
space and oriented substantially perpendicularly to the ceiling. The concealable sprinkler head is
mounted in the ceiling and positioned between approximately four inches and approximately twelve
inches away from the glass containing partition wall or window. The sprinkler head includes a
sprinkler frame having a body mountable to a fire suppression liquid source, the body defining a
proximal inlet, a distal outlet and an internal fire suppression liquid passageway extending
therethrough. A pair of frame arms axially extend away from the body and a pair of corresponding
drop pins are each being slidably engaged with a respective frame arm. A thermal trigger is supported
within the sprinkler frame and configured to support a sealing plug in a sealing position to seal the
internal fire suppression liquid passageway and maintain the sprinkler head in a non-spraying state.

Activation of the thermal trigger releases the sealing plug from the sealing position. A directional
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fluid deflector is secured to the pair of drop pins and includes a generally horizontal surface. The pair
of drop pins extend substantially orthogonally from the horizontal surface. An inclined surface of the
fluid deflector extends angularly upwardly from the horizontal surface toward the sprinkler frame. A
concealing cup is included, which has a generally horizontal upper wall attached to, and horizontally
outwardly projecting from, the body of the sprinkler frame. A skirting side wall extends axially
distally therefrom and terminates in an open base end. The pair of frame arms are positioned within
the concealing cup. A cover plate is attached to the concealing cup, covering the open distal end of
the concealing cup and maintaining the sprinkler frame in a compressed, non-activated position,
wherein the pair of drop pins and the deflector are positioned within the concealing cup. The cover
plate is removable from the concealing cup at a predetermined temperature, permitting the pair of
drop pins and the deflector to axially slide out of the concealing cup through the open distal end thereof

into an extended operational position.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] The following detailed description of aspects of the disclosure will be better understood
when read in conjunction with the appended drawings. It should be understood, however, that the
disclosure is not limited to the precise arrangements and instrumentalities shown. In the drawings:
[0010] Fig. 1 is a side elevational view, partially in cross section, of a conventional window
sprinkler system installation;
[0011] Fig. 2 is a top and side perspective cutaway view of a portion of a concealable sprinkler
head oriented in an extended operational position, according to a first embodiment of the disclosure;
[0012] Fig. 3 is a bottom and side perspective view of the concealable sprinkler head of Fig. 2
with a frusto-conical removable cover, in a compressed, non-activated position;
[0013] Fig. 4A is a bottom and side perspective view of the concealable sprinkler head of Fig. 2,
with a flat removable cover, in the compressed, non-activated position;
[0014] Fig. 4B is a bottom and side perspective view of the concealable sprinkler head of Fig. 2
in the compressed, non-activated position, with an exemplary deflector and with the removable cover
removed;
[0015] Fig. 5 is a top and side perspective cutaway view of the concealable sprinkler head of Fig.
2, with and alternative sprinkler frame and deflector;
[0016] Fig. 6A is a side schematic view of an installation of the concealable sprinkler head of Fig.

2.
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[0017] Fig. 6B is a side schematic view of an alternative installation of the concealable sprinkler
head of Fig. 2;

[0018] Fig. 7A is a top and side perspective cutaway view of a portion of a concealable sprinkler
head oriented in the compressed, non-activated position, according to a second embodiment of the
disclosure;

[0019] Fig. 7B is a top and side perspective cutaway view of a portion of the concealable sprinkler
head of Fig. 7A, oriented in the extended operational position;

[0020] Fig. 8A is a top plan view of the deflector of the concealable sprinkler head of Fig. 7A;
[0021] Fig. 8B is a front elevational view of the deflector of Fig. 8A;

Q

[0022] Fig. 8C is a left side elevational view of the deflector of Fig. 8A;
[0023] Fig. 8D is a top and left side perspective view of the deflector of Fig. 8A;

[0024] Fig. 9A is a front plan view of an installation of the concealable sprinkler head of Fig. 7A;

uQ

and

[0025] Fig. 9B is a side elevational view of the installation of Fig. 9A.

DETAILED DESCRIPTION OF THE DISCLOSURE
[0026] Certain terminology is used in the following description for convenience only and is not

ERIN43

limiting. The words “lower,” “bottom,” “upper” and “top” designate directions in the drawings to

ERINA3 ERINA3

which reference is made. The words “inwardly,” “outwardly,” “upwardly” and “downwardly” refer
to directions toward and away from, respectively, the geometric center of a sprinkler head, and
designated parts thereof, in accordance with the present disclosure. Unless specifically set forth
herein, the terms “a,” “an” and “the” are not limited to one element, but instead should be read as
meaning “at least one.” The terminology includes the words noted above, derivatives thereof and
words of similar import.

o«

[0027] It should also be understood that the terms “about,” “approximately,” “generally,”
“substantially” and like terms, used herein when referring to a dimension or characteristic of a
component of the disclosure, indicate that the described dimension/characteristic is not a strict
boundary or parameter and does not exclude minor variations therefrom that are functionally similar.
Ata minimum, such references that include a numerical parameter would include variations that, using
mathematical and industrial principles accepted in the art (e.g., rounding, measurement or other
systematic errors, manufacturing tolerances, etc.), would not vary the least significant digit.

[0028] Referring to the drawings in detail, wherein like numerals indicate like elements

throughout, there is shown in Figs. 2-6B a concealable sprinkler head 100, in accordance with a first
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embodiment of the present disclosure. As shown in Figs. 2 and 3, the sprinkler head 100 includes a
sprinkler frame 10, a fluid deflector 16, a heat sensor/thermal trigger (i.e., heat-sensitive element) 17
supporting a sealing plug/cap 21 to seal the sprinkler head 100 in an unactuated, i.e., no-spray,
configuration, a concealing cup 11 and a removable cover plate 18. The sprinkler frame 10 includes
a body 13 defining a proximal inlet 13a, a distal outlet 13b and an internal fire suppression liquid
passageway extending therethrough. The thermal trigger 17 holds the sealing plug 21 in place against
the distal outlet 13b of body 13. The inlet water passageway receives at least a portion of the sealing
plug 21. The body 13, which may be threaded, is configured to mount the sprinkler head 100, e.g.,
threadedly, to a pipe 3 (see Fig. 6A) or other fluid source to receive water therefrom and through the
internal fire suppression liquid passageway within the body 13. It is noted that concealable sprinkler
head 100 may be oriented in an axially vertical direction (pendent position), e.g., with the body 13 at
the top and the deflector 16 at the bottom, and deflector 16 may be designed to direct the fluid spray
in a substantially horizontal direction (although this is not limiting, and the direction may vary from
a purely horizontal direction, e.g., per design considerations).

[0029] Two frame arms 14 are radially or diametrically opposed about the body 13 and extend
axially therefrom (substantially within the concealing cup 11) toward the deflector 16. A compression
screw 23, or the like, secures the thermal trigger 17 upon the sealing plug 21, in a manner well
understood by those of ordinary skill in the art. In the illustrated embodiment, the thermal trigger 17
takes the form of a glass-bulb type trigger, but the disclosure is not so limited and also includes solder
links or fusible linkages as known to those of ordinary skill in the art. As should be understood, upon
activation of the thermal trigger 17, e.g., shattering of the glass bulb, the sealing plug 21 is forced out
by the upstream pressurized water from the pipe 3 and deflected away. The water sprays out from the
water passageway in the body 13 and impacts the deflector 16 for distribution thereof in a desired
spray pattern according to the design of the deflector 16, e.g., directed onto the window 2. As will be
described in further detail below, the deflector 16 may be designed to direct water/fluid in a particular
direction, including so as to spray onto a window 2. When heated to or above a predetermined
temperature, the thermal trigger 17 may shrink, break, or otherwise separate, thus releasing the
pressure keeping the sealing plug 21 in place, and thereby permitting the water (or other fluid) to flow
onto the deflector 16. In one non-limiting configuration, the glass bulb 17 has a temperature rating,
i.e., the temperature at which the glass bulb 17 shatters, between approximately 125°F and
approximately 225°F, such as, for example, approximately 155 °F and 200 °F. In one non-limiting

configuration the sprinkler head 100 is configured to operate at a water pressure between
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approximately 7 psi and approximately 300 psi, such as, for example, between approximately at 10
psi and approximately 175 psi.

[0030] As shown best in Fig. 2, the frame arms 14 extend axially away from the body 13,
substantially parallel to one another, to respective terminal ends 14a. A crossbar 24 extends between
and connects the terminal ends 14a. In one non-limiting configuration, the cross-bar 24 may define a
first section upon the terminal end 14a of a frame arm 14, a second section upon the terminal end 14a
of the other frame arm 14, and a U-shaped third section therebetween, defining a U-shaped opening
between the terminal ends 14a of the frame arms 14. The U-shaped opening is generally in axial
registry with the water passageway extending through the body 13.

[0031] Deflector supports 15 (which may also be referred to as “drop pins”) are in slidable
engagement with the frame arms 14, respectively, and support the deflector 16. In a compressed, non-
activated position of the sprinkler head 100, as shown in Fig. 4B, the drop pins 15 are telescopically
withdrawn and/or retracted into the frame arms 14, and the deflector 16 is positioned proximate the
crossbar 24. As shown in Fig. 4B, the deflector 16’ may be flush or nearly flush with a distal end of
concealing cup 11. The deflector 16° shown in Fig. 4B takes the form of an omnidirectional deflector
and is illustrated primarily as a representation of where a deflector 16 may be positioned in the
compressed, non-activated position. In an extended operational position of the sprinkler head 100, as
shown in Fig. 2, the drop pins 15 and the deflector 16 are slidably extended/dropped down, i.e., slide
down the frame arms 14, via respective apertures in the terminal ends 14a of the frame arms 14, such
that a proximal collar 15a of each drop pin 15 rests upon the terminal end 14a of the respective frame
arm 14 to restrict the vertical distance that the deflector 16 is spaced from the distal outlet 13b of the
body 13. As should be understood by those of ordinary skill in the art, the sprinkler head 100 may be
configured to be permanently positioned in the extended operational position.

[0032] As shown, the concealing cup 11 takes the shape of a substantially cylindrical cup, but the
disclosure is not so limited. The concealing cup 11 may include a proximal, generally horizontal wall
11a radially or otherwise horizontally outwardly projecting from the body 13, having a skirting side
wall 11b extending axially distally therefrom. The concealing cup 11 defines an open distal end with
a flange 12, extending radially outwardly at substantially a right angle from the distal end of the side
wall 11b, but the disclosure is not so limited.

[0033] A removable cover plate 18 is attached to the concealing cup 11. In one configuration, as
shown in Fig. 3, the removable cover plate 18 may be dome or frustoconical shaped. The dome or
frustoconical shaped cover plate 18 may be dimensioned to enclose at least the drop pins 15 and the

deflector 16 in the extended operational position of the sprinkler head 100. The removable cover plate
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18 may be welded onto the concealing cup 11, such as onto the flange 12. The flange 12 may also, or
alternatively, be used for mounting purposes. The welding material (e.g., solder) may have a
sufficiently low melting point (e.g., but not limited to, approximately 100° F — approximately 120° F)
such that when the cover plate 18 is heated to or above the melting point of the welding material, the
cover plate 18 simply drops off the concealing cup 11, exposing the (extended) sprinkler head 100
(i.e., the drop pins 15 and the deflector 16, and in some variations, at least a portion of sprinkler head
frame 10) positioned in the extended operational position. Optionally, the cover plate 18 may be
snapped or otherwise removably attached to a flange 12, and flange 12 may be welded to the
concealing cup 11. In this variation, when the temperature reaches or exceeds the melting point of
the welding material, the flange 12 and the cover plate 18 may both fall off.

[0034] As shown in Fig. 4A, the removable cover plate 18 may alternatively be substantially flat
or slightly dome-shaped. In such a configuration, the removable cover plate 18 may support the
sprinkler head 100 in the compressed, non-activated position thereof, e.g., elevationally supports the
deflector 16’ (or another deflector employed) thereupon. That is, because the sprinkler head 100 may
be substantially compressed in the non-activated position, the cover plate 18 need not protrude as
much as shown in Fig. 3. The cover plate 18 may again be welded onto the concealing cup 11, e.g.,
onto a flange 12, as shown in Fig. 2, or via at least one vertical protrusion (not shown) that fits against
and may be welded onto the concealing cup 11 (such an arrangement is also possible in the variation
shown in Fig. 3). Again, the welding material used to attach cover plate 18 may have a melting point
(e.g., but not limited to, approximately 100° F — approximately 120° F), the weld(s) may melt, and
cover plate 18 may drop off. This, in turn, may permit the drops pins 15 and deflector 16/16° to
slide/extend downward from the compressed, non-activated position to the extended operational
position. Once again, if the temperature in the sprinkler head 100 meets or exceeds a predetermined
temperature, as previously described, water/fluid may be permitted to flow onto deflector 16 (or
another deflector employed).

[0035] Turning back to Fig. 2, the deflector 16 may be shaped in the form of a directional
deflector, which may direct a spray of water/fluid onto a window 2. As shown in Fig. 2, the deflector
16 includes a generally planar horizontal surface 16a, defining a circular segment in shape. As shown
the drop pins 15 are fixedly secured, in a manner well understood by those of ordinary skill in the art,
to the horizontal surface 16a and extend substantially orthogonally therefrom. The arcuate portion of
the periphery of the horizontal surface 16a may be defined by a plurality of radially directed tines 16¢.
An inclined surface 16b extends angularly upwardly at an angle of about 60 degrees, i.e., toward the

frame arms 14, from a substantially linear side, e.g., such as a chord of a circle, of the periphery of the
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horizontal surface 16a, although angles of up to approximately 90 degrees are feasible. The inclined
surface 16b may also define a circular segment in shape, i.e., having an arcuate peripheral portion
connected by a substantially linear peripheral portion, e.g., such as a chord of a circle. In one
configuration, the horizontal surface 16a may define a major segment of a circle and the include
surface 16b may define a minor segment of the circle.

[0036] Optionally, as shown in Fig. 5, at least one of the tines 16¢ of the horizontal surface 16a
may also be angled upwardly, i.e., in the same direction as the inclined surface 16b. In the illustrated
configuration of Fig. 5, the angled tine 16¢’ is positioned proximate/adjacent the inclined surface 16b.
A second angled tine (not shown), mirroring the angled tine 16¢” may also be angled upwardly. In
the illustrated configuration, the angled tine(s) 16¢’ are less angled than the inclined surface 16b, but
the disclosure is not so limited. The inclined surface 16b and angled tines 16¢’ may cooperate to form
a raised portion of the deflector substantially defining a ‘U’ shape.

[0037] Fig. 5 also illustrates an optional alternative sprinkler frame 10’ configuration employable
in a concealable sprinkler head 100. The components of concealable sprinkler head 100 of Fig. 5 are
similar to those of the previous Figs. Therefore, the description of certain similarities and modes of
operation therebetween may be omitted herein for the sake of brevity and convenience, and, therefore,
is not limiting.

[0038] In the previous examples, e.g., such as shown in Fig. 2, the sprinkler frame 10 may be
fixed within the concealing cup 11, and the drop pins 15 may be housed within the sprinkler frame 10
until circumstances, as previously described, permit the drop pins 15 to drop down. In Fig. 5, the
sprinkler frame 10’ itself'is not fixed to the body 13, but rather is vertically movable, and may directly
support the deflector 16 (or another deflector employed), i.e., the deflector 16 may be directly attached
to the frame arms 14’. Rather than employing drop pins 15, Fig. 5 shows jointed arms 15’ that are
fixedly attached at one end to a portion 19 of the concealing cup 11 and fixedly attached at a second
end to top, proximal portions 20 of the frame arms 14’ of the sprinkler frame 10°. Jointed arms 15’
may be attached to the top portions 20 of sprinkler frame 10° so as to permit the jointed arms 15’ to
swivel with respect to the top portions 20 of sprinkler frame 10’.

[0039] As previously described, when the temperature reaches or exceeds the melting point of the
welding material attaching the cover plate 18 to the flange 12 or the flange 12 to the concealing cup
11, the welded parts may then drop off, exposing the internal mechanism. Unlike the previously
described examples, however, the sprinkler frame 10’ may not immediately drop down. Rather, the
jointed arms 15° may be configured to hold the sprinkler frame 10’ in a retracted position, as shown

in Fig. 5, until the temperature is sufficient to trigger the thermal trigger 17 to shrink, shatter or melt.
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Thereafter, the sealing plug 21, which may serve to prevent water/fluid flow out of body 13, now
without the presence of the thermal trigger 17 to hold it in place, may be dislodged from the distal end
13b of the body 13, permitting water/fluid to flow downward. The resulting combined downward
forces of gravity and water/fluid flow may then be sufficient to cause the jointed arms 15’ to
straighten, thus permitting the frame 10° and the attached deflector 16 to drop down into an extended
operational position for deflecting water/fluid onto a window 2. Alternatively, the embodiment shown
in Fig. 5 may describe a sprinkler where the jointed arms 15° and the frame arms 14’ instead form a
rigid assembly. In such an embodiment, the frame arms 14’ are preferably long enough to position
the deflector 16 within the dome of cover plate 18, which conceals the sprinkler from view. As
previously described, when the temperature reaches or exceeds the melting point of the welding
material attaching the cover plate 18 to the flange 12 or the flange 12 to the concealing cup 11, the
welded parts may then drop off, exposing the deflector 16 and the remainder of the sprinkler head
100. A further increase in temperature beyond the rating of thermal trigger 17, causes it to shrink,
break, or otherwise separate, thus releasing the pressure keeping the sealing plug 21 in place, and
thereby permitting the water (or other fluid) to flow onto the deflector 16.

[0040] Figs. 6A and 6B illustrate two examples of how a concealable sprinkler head 100 may be
mounted, according to various aspects of the present disclosure. In Fig. 6A, the pipe 3 may be oriented
in a substantially horizontal direction, above the ceiling 6. Alternatively, as shown in Fig. 6B, the
pipe 3 may be oriented vertically. The concealable sprinkler head 100 may be mounted in the ceiling
6 and attached to the pipe 3 via the body 13. In the vertical orientation, the body 13 of the sprinkler
head 100 may be attached directly to the end of the pipe 3, or if the sizes of the body 13 and the pipe
3 do not match, an appropriate fitting may be utilized. As should be understood by those of ordinary
skill in the art, a mounting bracket (not shown) may be used for securing the concealable sprinkler
head 100 to the ceiling 6, or a flange 12 may be utilized for this purpose (such a protrusion may
include, e.g., holes for fastening it to the ceiling 6). The concealable sprinkler head 100 may be spaced
horizontally from the window 2 such that it is at an appropriate distance from window 2 and
elevationally at or below window frame 7 (when the mechanism of the concealable sprinkler head 100
is in an extended position) such that the spray of water/fluid is directed onto the window 2. It is also
contemplated that other configurations of pipes may be used. For example, a vertical pipe may be
connected to a cross fitting, and the concealable sprinkler head may be connected to a bottom branch
of the cross fitting, while the side branches may allow horizontal pipes to be connected, e.g., for further
distribution of water/fluid. In general, any pipe configuration that may permit concealable sprinkler

head 100 to be connected may be utilized.
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[0041] Figs. 7A-9B illustrate a second embodiment of a concealable sprinkler head 1000 and
accompanying deflector 160. The reference numerals of the second embodiment are generally
distinguishable from those of the above-described first embodiment configurations (Figs. 2-6B) by a
factor of one hundred (100), but otherwise indicate the same elements as indicated above, except as
otherwise specified. The concealable sprinkler head 1000 of the present embodiment is similar to that
of the first embodiment configurations. Therefore, the description of certain similarities and modes
of operation between the embodiments may be omitted herein for the sake of brevity and convenience,
and, therefore, is not limiting.

[0042] Figs. 7A and 7B illustrate the concealable sprinkler head 1000 in the compressed non-
activated position and the extended operational position, respectively. Similarly to the sprinkler head
100, the sprinkler head 1000 includes a sprinkler frame 110, a fluid deflector 160, a heat
sensor/thermal trigger 117 supporting a sealing plug/cap 121, a concealing cup 111 and a removable
cover plate 118. In the illustrated embodiment, the thermal trigger 117 takes the form of a glass-bulb
type trigger, but the disclosure is not so limited. In one non-limiting configuration, the glass bulb 117
has a temperature rating between approximately 100°F and approximately 225°F, such as, for
example, approximately 155 °F and 200 °F. In one non-limiting configuration the sprinkler head 1000
is configured to operate at a water pressure between approximately 7 psi and approximately 300 psi,
such as, for example, between approximately at 10 psi and approximately 175 psi. The drop pins 115,
which secure the deflector 160, are in slidable engagement with the frame arms 114, to enable the
concealable sprinkler head 1000 to deploy, i.e., drop down, from the compressed, non-activated
position (Fig. 7A) to the extended operational position (Fig. 7B) when the removable cover plate 118
falls off (as previously described). In the illustrated embodiment of Figs. 7A, 7B, the removable cover
plate 118 is substantially flat or slightly dome-shaped, but the disclosure is not so limited.

[0043] Referring now to Figs. 8A-8D, a primary difference between the concealable sprinkler
head 1000 of the second embodiment and the concealable sprinkler head 100 of the first embodiment
pertains to the deflector 160. The deflector 160 includes a generally horizontal surface 160a having
three generally planar portions 160d, 160e and 160f. The portion 160d is a central, horizontal portion,
bookended by the side portions 160e and 160f. In the illustrated embodiment, the side portions 160e
and 160f mirror one another on opposite sides of the central portion 160d and are directly connected
thereto, but the disclosure is not so limited. The side portions 160e, 160f may each be coplanar with
the central portion 160d or may alternatively incline/angle downwardly from the central portion 160d,

e.g., angled away from the frame arms 114, by an included angle 6 (see Fig. 8B), which may, in one
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configuration, be between approximately 160° and approximately 180° (when coplanar with the
central portion 160d), such as, for example, between approximately 168° and approximately 175°.
[0044] In the illustrated embodiment, the central portion 160d is approximately between four
times (4x) to approximately five times (5x) as wide (in the lateral direction) as each of the side portions
160e, 160f. The central portion 160d of the generally horizontal surface 160 includes a hemispherical
projection 160g located approximately midway between the opposing side portions 160e, 160f. The
projection 160g is generally axially aligned with the internal passageway of the body 113 of the
sprinkler frame 110 and assists in substantially equally distributing the fire suppression liquid, e.g.,
water, about the deflector 160 when contacted by the fire suppression liquid flowing down from the
internal passageway of the body 113. In one configuration, the hemispherical projection 160g may
define a diameter between approximately two times (2x) and approximately six times (6x) the axial
thickness of the central portion 160d, such as, for example, approximately four times (4x) the axial
thickness of the central portion 160d. In the illustrated embodiment, the generally horizontal surface
160a defines a front surface contour in the form of an arcuate apex with linear slanted surfaces, but
the disclosure is not so limited. For example, without limitation, the front surface contour may
alternatively take a triangular or semi-circular contour. The slanted surfaces of the front surface
contour of the generally horizontal surface 160a are angled from a central axis A of the central portion
160d by an angle a (see Fig. 8A), which may, in one configuration, be between approximately 102°
and approximately 115°, such as, for example between approximately 105° and approximately 110°.
[0045] The deflector 160 further includes an inclined surface 160b extending angularly upwardly,
i.e., toward the frame arms 114, from the rear surface of the generally horizontal portion 160a. In the
illustrated embodiment, the inclined surface 160b includes three discrete portions 160h, 160i, 160j,
i.e., laterally spaced apart from one another, but the disclosure is not so limited. As shown, the central
segment 160h is wider than each of the side ears 1601, 160j on either side thereof. In one configuration,
the width X of each of the side ears 160i, 160j (measured in the plane of the central segment 160) is
between approximately 60% and approximately 80% of the width L of the central segment 160h 160j
(measured in the plane of the central segment 160), such as, for example, between approximately 67%
and approximately 73%. As shown best in Fig. 8C, the central segment 160h is retracted further
backward relative to the opposing side ears 160i, 160j. The central segment 160h is oriented
substantially orthogonally to the central portion 160d of the generally horizontal surface 160a.
[0046] The central segment 160h is generally rectangular in shape and extends in a plane generally
perpendicular to the central axis A and generally parallel to the portion of the rear surface of the central

portion 160d of the generally horizontal surface 160 attached thereto. In the illustrated embodiment,
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the central segment 160h includes generally rounded upper corners, but the disclosure is not so limited.
In the illustrated embodiment, the contour of the upper surface 160h1 of the central segment 160h
takes the shape of a wide V, but may alternatively be linear. The upper surface 160h1 of the central
segment 160h may define an included angle € (see Fig. 8B), which may, in one configuration, be
between approximately 170° and approximately 180° (when linear), such as, for example,
approximately 174°.

[0047] As shown best in in Figs. 8B, 8D, each of the opposing side ears 160i, 160 defines two
regions 162a, 162b, integral, i.e., formed from a single structure, with one another. The smaller region
162a is generally triangular in shape, e.g., such as a right triangle, wherein a base surface 162al of
each of the smaller regions 162a defines the portion of the respective side ear 160i, 160j attached to
the generally horizontal surface 160a. In the illustrated embodiment, the base surface 162al of each
of the smaller regions 162a is attached to a portion of the rear surface of the central portion 160d of
the generally horizontal surface 160a, but the disclosure is not so limited. A side surface 162a2 of
each of the smaller regions 162a defines a portion of an inner side surface of the respective side ear
1601, 1605, i.e., that is more proximate to the central axis A. Similarly to the central segment 160h,
each of the smaller regions 162a of the respective side ears 160i, 160j is oriented substantially
orthogonally to the central portion 160d of the generally horizontal surface 160a.

[0048] The larger region 162b of each of the side ears 1601, 160j includes an inner side surface
162b2 contiguous and substantially coaxial with the side surface 162a2 of the corresponding smaller
region 162a that is more proximate to the central axis A. The larger region 162b of each of the side
ears 160i, 160j also includes an opposing outer side surface 162b3 that defines an entirety of the outer
side surface of the respective side ears 160i, 160j. The corresponding inner and outer side surfaces of
the side ears 1601, 160 extend substantially parallel with one another. As shown best in Figs. 8B, 8D,
the upper and lower surfaces 162b4, 162b1 of the larger region 162b of each of the side ears 1601,
160j are also substantially parallel with one another. The upper surface 162b4 of the larger region
162b of each of the side ears 160i, 160j defines an entirety of the upper surface of the respective side
ear 160i, 160j, and, in the illustrated configuration, defines rounded upper corners, but the disclosure
is not so limited. The lower surface 162b1 of the larger region 162b of each of the side ears 160i,
160j is contiguous with the base surface 162al of the corresponding smaller region 162a.

[0049] In one configuration, the upper and lower surfaces 162b4, 162b1 of the larger region 162b
of each of the side ears 160i, 160; may also extend parallel with the central portion 160d of the
generally horizontal surface 160a. In such a configuration the base surface 162al of the smaller region

162a and the lower surface 162b1 of the corresponding larger region 162b are also coaxial with one
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another. Alternatively, as shown in Fig. 8B, the upper and lower surfaces 162b4, 162b1 of the larger
region 162b of each of the side ears 1601, 160j may be upwardly inclined relative to the central portion
160d of the generally horizontal surface 160a (and relative to the base surface 162al of the
corresponding smaller region 162a) at an acute included angle Q0. The angle Q may be between
approximately 0° (when parallel with the central portion 160d and coaxial with the base surface 162al
of the corresponding smaller region 162a) and approximately 20°, such as, for example, between
approximately 5° and approximately 12°.

[0050] The larger region 162b of each of the side ears 160i, 160j may also be oriented substantially
orthogonally to the central portion 160d of the generally horizontal surface 160a or may be angled
away from the central portion 160d by an included angle B (see Fig. 8C), which may, in one
configuration, be between approximately 90° (when orthogonal) and approximately 95°, such as, for
example, between approximately 91° and approximately 94°. The larger region 162b of each of the
side ears 1601, 160j is also angled/pivoted inwardly toward the central axis A from the plane of the
central segment 160h by an angle A (see Fig. 8A), which may, in one configuration, be between
approximately 5° and approximately 20°, such as, for example, between approximately 7° and
approximately 12°. The inward angle of the respective larger region 162b of each of the side ears
1601, 160j enables the inclined surface 160b to cooperate with the other surfaces of the deflector 160
to direct fire suppression liquid in a generally convergent and consistent forward manner sufficient to
adequately wet the protected glazing over a span of up to six feet (6°) to either side of axis A, and at
least prevent the spray of fire suppression liquid in a divergent or inconsistent forward manner.
[0051] Similar to the previous installation description with respect to Figs. 6A, 6B, and as shown
in Figs. 9A, 9B, concealable sprinkler heads 1000 are mounted in a pendent position proximate a
partition wall or window 2 between spaces, wherein the wall or window 2 is significantly or primarily
constructed of, or occupied by, glass. In some designs, the glass wall or window 2 may include several
windows 2 connected together by butt joints or mullions 9. The sprinkler heads 100 are mounted in
the ceiling 2 adjacent, and often perpendicular, to the glass partition wall or window 2. As should be
understood by those of ordinary skill in the art, the sprinkler heads 1000 are mounted such that a plane
extending between the frame arms 114 is parallel to the glass partition wall or window 2 and the
inclined surface 160D is a rear surface relative to the glass partition wall or window 2. A network of
pipes 3 (see Figs. 6A, 6B) within or above the ceiling 6 are fluidly connected to the sprinkler heads
1000. As shown in Figs. 9A, 9B, the sprinkler heads 1000 are mounted in the compressed, non-
activated orientations thereof, such that the corresponding cover plates 118 are positioned

against/underlying the ceiling 2, thereby obscuring the sprinkler heads 1000. As shown in in Fig. 9B,
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each sprinkler head 1000 is spaced a respective distance D from the window 2, which, in one
configuration is between approximately four inches (4””) and approximately twelve inches (12”) from
the surface of the window 2. As shown in Fig. 9A, each sprinkler head 1000 is spaced a distance S
from the neighboring sprinkler head(s) 100, which, in one configuration, is between approximately
six feet (6”) and approximately twelve feet (12”) apart.

[0052] The acceptance criteria for the use of glazing partition assemblies and window assemblies
protected by sprinklers, in particular specific application window sprinklers, including the concealable
sprinkler heads 100, 1000, is as an alternative to the use of approved fire-rated assemblies (such as
approved two-hour rated glazing) under building codes. In particular, building codes, such as Section
104 of the International Building Code (IBC), 2009 revision, permits building officials and authorities
having jurisdiction to employ approved alternative materials, equipment, and methods of construction
and design, which includes the use of automatic sprinklers with glazing that is not fire-rated to achieve
an equivalent rating. Acceptance is determined by empirical fire testing that complies with the intent
of the building code standards, including standards such as ASTM E119: Standard Methods for Fire
Tests of Building Construction and Materials, and ULC/ORD-C263.1-99 (R2018), each of which is
incorporated by reference herein in its entirety. The testing generally consists of a closed room
containing a linear burner situated parallel to one wall, a glazing assembly opposite the burner, and
an exhaust opening. At least nine protected thermocouples are located within the room, and the
furnace is first calibrated by controlling and monitoring the gas flow rates such that the thermocouples
report a time and temperature curve as required by the relevant standard with a conventional fire rated
wall assembly fixed in place of the glazing (such a fire rated wall assembly commonly comprises a
two-hour fire rated wall assembly made of wood or metal studs with two layers of gypsum board
affixed to either side of the studs). For instance, two points on the ASTM E119 time-temperature
curve are that the temperature will be 1700F at 1:00h and 1850F at 2:00h.

[0053] After the calibration procedure, a test glazing assembly is then installed, with the test
sprinklers mounted in pendent orientation four to twelve inches (47-12”) from the glazing, and the test
is run using the same gas flow rates and time as recorded and employed during calibration.
Thermocouples are mounted to both sides of the glazing. The test duration is typically two hours, in
order to demonstrate equivalency to a two-hour fire rated glazing. A minimum acceptable test result
is where the window unit remains intact for the two-hour period without the passage of flame or gasses
hot enough to ignite a target substance (typically cotton waste), and where the thermocouples
monitoring the temperature of the glazing opposite the automatic sprinklers do not record an increase

in temperature more than 250 °F beyond their initial starting temperature. The maximum spacing
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between the sprinklers is determined in accordance with the test results, with higher-performing
sprinklers being able to pass the test with greater spacing between the sprinkler heads.
Advantageously, the concealable sprinkler head 1000, employing a deflector 160 in the configurations
previously described, passed the above testing criteria at a spacing S of up to approximately twelve
feet (12’) between sprinkler heads 1000 (as previously described). The minimum sprinkler head
spacing is approximately six feet (6’) as determined by testing in accordance with UL199, to prevent
the spray from one sprinkler head from cooling the adjacent sprinkler head, thereby preventing it from
discharging (a phenomenon known as cold-soldering).

[0054] It will be appreciated by those skilled in the art that changes could be made to the
embodiments described above without departing from the broad inventive concepts thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed, but it
is intended to cover modifications within the spirit and scope of the present disclosure, as set forth in

the appended claims.
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CLAIMS
We claim:

1. A concealable sprinkler head comprising:

a sprinkler frame comprising:

a body mountable to a fire suppression liquid source, the body defining a
proximal inlet, a distal outlet and an internal fire suppression liquid passageway
extending therethrough;

a pair of frame arms extending away from the body; and

a pair of corresponding drop pins each being slidably engaged with a respective
frame arm;

a sealing plug positioned in a sealing position to seal the internal fire suppression liquid
passageway, maintaining the sprinkler head in a non-spraying state;

a thermal trigger supported within the sprinkler frame and operatively engaged with
the sealing plug and configured to release the sealing plug from the sealing position upon
activation of the thermal trigger,

a fluid deflector secured to the pair of drop pins;

a concealing cup having an upper wall attached to, and laterally outwardly projecting
from, the body of the sprinkler frame, a skirting side wall extending away from the upper
wall, and an open base end; and

a cover plate attached to the concealing cup maintaining the pair of drop pins and the
fluid deflector in a compressed, non-activated position, wherein, in the compressed, non-
activated position, the fluid deflector includes a generally planar surface having a periphery,
the pair of drop pins extending from the generally planar surface and defining an axis
extending through the pair of drop pins, and an inclined surface extending angularly upwardly
toward the sprinkler frame from a portion of the periphery of the generally planar surface
located along one side of the axis defined by the pair of drop pins, the inclined surface being
configured to direct fire suppression liquid forward to an opposing side of the axis defined by
the pair of drop pins;

the cover plate being removable from the concealing cup at a predetermined
temperature, permitting the pair of drop pins and the fluid deflector to drop down relative to

the compressed, non-activated position into an extended operational position.

2. The concealable sprinkler head of claim 1, wherein the cover plate is

substantially flat.
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3. The concealable sprinkler head of claim 1, wherein the generally planar surface

of the fluid deflector defines a circular segment in shape.

4, The concealable sprinkler head of claim 1, wherein the concealing cup further
comprises a laterally outwardly extending flange proximate the open base end thereof, and
wherein the cover plate is welded to the flange with a welding material, the welding material
having a predetermined melting point such that when the cover plate is heated to or above

the melting point, the cover plate separates from the concealing cup.

5. The concealable sprinkler head of claim 1, wherein the generally planar surface
comprises a central horizontal portion bookended by two opposing side portions each directly
connected to the central horizontal portion, wherein each of the side portions is angled relative

to the central horizontal portion in a direction away from the pair of frame arms.

6. The concealable sprinkler head of claim 5, wherein the inclined surface
comprises a central segment and two opposing side ears each laterally spaced from the central

segment.

7. The concealable sprinkler head of claim 6, wherein the central segment is wider
than each of the two opposing side ears and the central segment is retracted further backward
from each of the two opposing side ears in a direction away from the pair of corresponding

drop pins.

8. The concealable sprinkler head of claim 6, wherein at least a portion of each of
the side ears is angled inwardly toward the pair of drop pins relative to a plane of the central

segment of the inclined surface.

9. The concealable sprinkler head of claim 1, wherein the generally planar surface
of the fluid deflector includes a raised projection overlying the axis extending through the pair

of drop pins, the raised projection extending toward the distal outlet.
10. The concealable sprinkler head of claim 1, wherein the generally planar surface

of the fluid deflector and the inclined surface of the fluid deflector define an obtuse included

angle therebetween.
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11. The concealable sprinkler head of claim 1, wherein the generally planar surface

defines a front surface contour in the form of an apex with linear slanted surfaces.

12. The concealable sprinkler head of claim 11, wherein the generally planar
surface defines a front surface contour in the form of an arcuate apex with linear slanted

surfaces.

13. A space comprising:

a ceiling;

a glass containing partition wall or window within the space and oriented substantially
perpendicularly to the ceiling; and

a concealable sprinkler head mounted in the ceiling, the concealable sprinkler head
comprising:

a sprinkler frame comprising:

a body mountable to a fire suppression liquid source, the body defining
a proximal inlet, a distal outlet and an internal fire suppression liquid
passageway extending therethrough;

a pair of frame arms extending away from the body; and

a pair of corresponding drop pins each being slidably engaged with a
respective frame arm;

a sealing plug positioned in a sealing position to seal the internal fire
suppression liquid passageway, maintaining the sprinkler head in a non-spraying
state;

a thermal trigger supported within the sprinkler frame and operatively engaged
with the sealing plug and configured to release the sealing plug from the sealing
position upon activation of the thermal trigger,

a fluid deflector secured to the pair of drop pins;

a concealing cup having an upper wall attached to, and laterally outwardly
projecting from, the body of the sprinkler frame, a skirting side wall extending
away from the upper wall, and an open base end; and

a cover plate attached to the concealing cup, maintaining the pair of drop pins
and the fluid deflector in a compressed, non-activated position, wherein, in the

compressed, non-activated position, the fluid deflector includes a generally planar
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surface having a periphery, the pair of drop pins extending from the generally
planar surface and defining an axis extending through the pair of drop pins, and
an inclined surface extending angularly upwardly toward the sprinkler frame from
a portion of the periphery of the generally planar surface located along one side of
the axis defined by the pair of drop pins, the inclined surface being configured to
direct fire suppression liquid forward to an opposing side of the axis defined by the

pair of drop pins;
the cover plate being removable from the concealing cup at a predetermined
temperature, permitting the pair of drop pins and the fluid deflector to drop down
relative to the compressed, non-activated position into an extended operational

position,

wherein the sprinkler head is mounted such that a plane extending between the pair
of frame arms is parallel to the glass containing partition wall or window and the inclined
surface of the fluid deflector is further away from the glass containing partition wall or window
than the generally horizontal surface, such that fire suppression liquid is deflectable onto the

glass containing partition wall or window.
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