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Priority Claim & Incorporation By Reference

[0001] This international application claims the benefit of priority to U.S. Provisional
Patent Application No. 61/501,959, filed June 28, 2011, which is incorporated by reference in

its entirety.

Background of the Invention

[0002] Dry sprinklers may be used in wet or dry pipe fire protection systems. In a wet-
pipe fire protection system, all the system pipes contain water for immediate release through
any sprinkler that is activated. In a dry-pipe fire protection system, branch lines and other
distribution pipes may contain a dry gas (air or nitrogen) under pressure. Once activated, the
dry sprinklers distribute fire-extinguishing fluid, preferably water, in the room or building.
Industry accepted standards, such as for example, the National Fire Protection Association
(NFPA) standard entitled, "NFPA 13: Standards for the Installation of Sprinkler Systems"
(2010 ed.) ("NFPA 13") defines a dry sprinkler as a "sprinkler secured in an extension nipple
that has a seal at the inlet end to prevent water from entering the nipple until the sprinkler
operates." Known dry sprinklers generally include an inlet containing a seal or closure
assembly, some length of tubing connected to the inlet, and a fluid deflecting structure
located at the other end of the tubing.

[0003] The fluid supply for a sprinkler system may include, for example, an underground
water main that supplies a vertical riser having a piping distribution network atop the riser

with branch lines that carry the pressurized supply fluid to the sprinklers. The inlet of the
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sprinkler may be secured to a branch line by one of a threaded coupling or a clamp coupling.
An exemplary known dry sprinkler is shown and described in U.S. Published Patent
Application No. 2007/0187116 to Jackson et al. There exists a need for a single dry sprinkler
having multiple alternative coupling arrangements. Moreover, there is a need for the
alternative coupling arrangements to be able to connect to standard pipe fittings, i.e., T-
fittings, pipe nipples, pipe reducers, etc, that may be encountered in either a wet or dry

sprinkler system.

Summary of the Invention

[0004] The present invention provides dry sprinkler sprinklers, systems and methods
having an inlet fitting with multiple alternative coupling arrangements for connection to the
fluid supply piping of the system. One particular embodiment provides for a dry sprinkler
having a dual connection inlet fitting that includes an external thread for a threaded-type
coupling connection and an external groove for a groove-type coupling connection. One
embodiment of the dry sprinkler includes an outer structural assembly having a proximal
inlet, a distal outlet, and an internal passageway extending between the inlet and the outlet
defining a longitudinal axis of the sprinkler. The preferred outer structural assembly includes
an inlet fitting including a proximal head portion and a distal body portion, the head portion
having an external thread defining an external thread diameter. In one preferred aspect, the
body portion includes an external groove defining a nominal diameter of the body portion
being greater than the nominal external thread diameter. The external thread and groove
provide the sprinkler with alternate threaded and grooved coupling arrangements for
connection to a fluid supply pipe. The inlet fitting has an internal surface defining 4 sealing
surface of the dry sprinkler. An outlet frame includes a deflector axially spaced at a fixed

distance from the outlet; and a casing tube is disposed between the inlet fitting and an outlet
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frame. A seal assembly is disposed along the passageway for sealing the sprinkler inlet
fitting.

[0005] The present invention provides a preferred method, system and apparatus for
coupling a dry sprinkler to a fluid supply pipe. The method preferably includes disposing an
inlet fitting of the dry sprinkler along the fluid supply pipe, the inlet fitting having a proximal
head portion and a distal body portion. A preferred dry sprinkler system and method of
coupling provides that the dry sprinkler has an inlet fitting, an outlet frame and a casing tube
between the inlet fitting and the outlet frame to define a passageway of the sprinkler. The
preferred inlet fitting includes a proximal head portion and a distal body portion with a pipe
transition portion between the proximal head and distal body portions. The head portion has
an external thread, the body portion including an external groove, and the sprinkler includes
an internal assembly to seal the passageway at the inlet fitting. The preferred system and
method provides one of a threaded connection and a grooved-type coupling connection
between the inlet fitting and the fluid supply pipe fitting. In the threaded connection, the
fluid supply pipe fitting is a nominally sized internally threaded fitting with the external
threads being threaded into the threaded pipe fitting. In the grooved-type coupling
connection, the fluid supply pipe fitting is a grooved fitting defining a nominal sized pipe
groove coupled to the external groove of the inlet fitting with the external thread being

substantially disposed within the grooved fitting.

Brief Descriptions of the Drawings

[0006] The accompanying drawings, which are incorporated herein and constitute part of
this specification, illustrate exemplary embodiments of the invention, and, together with the
general description given above and the detailed description given below, serve to explain the

features of the invention.
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[0007] FIG. 1 is a partial perspective view of the preferred dry sprinkler used in the
installation connections of FIGS. 1A and 1B;

[0008] FIG. 1A illustrates a preferred threaded connection of a preferred dry sprinkler
using a threaded connection;

[0009] FIG. 1B illustrates a preferred grooved-type coupling connection of the dry
sprinkler of FIG. 1A,

[0010] FIG. 2A is a partial cross-sectional views of a preferred embodiment of a dry
sprinkler in an unactuated state on one side of axis A--A and in an actuated state on the other
side of axis A--A;

[0011] FIG. 2B is a cross-sectional view of the inlet fitting of the dry sprinkler in FIG.
2A;

8012} FIG. 3A is a partial cross-sectional view of a dry sprinkler in an unactuated state
on one side of axis A--A and in an actuated state on the other side of axis A--A;

[0013] FIG. 3B is a cross-sectional view of the inlet fitting of the dry sprinkler in FIG.

2A.

Detailed Description of the Preferred Embodiments

10614 Shown in FIG. 1 is a partial detailed perspective view of the dry sprinkler of
FIGS. 1A and 1B. More specifically, shown is an inlet fitting 20 of the sprinkler for coupling
the dry sprinkler 10 to a fluid supply, such as for example, a branch line BL of a fire
protection piping network as shown in FIGS. 1A and 1B. The inlet fitting 20 includes an
outer surface 22a and an inner surface 22b. The inlet fitting outer surface 22a preferably
includes external fitting threads 24, a clamp groove 26, and a tool engagement portion at the
preferably distal end 28 of the fitting 20. The preferred inlet fitting 20 defines a proximal

head portion 20a that includes the external fitting threads 24 and a larger distal body portion
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20b that includes the external clamp groove 26. Accordingly, the preferred inlet fitting 20
and its external profile defines a transition between the head and body portions 20a, 20b.
More preferably, the inlet fitting 20 defines a step transition between the fitting threads 24
and the groove 26 that is preferably circularly circumscribed about the axis A—A so as to
define a transition portion 34 of the inlet fitting 20 between the head and body portions 20a,
20b. The clamp groove 26 is preferably disposed distal of the transition portion 34
downstream or distal of the head portion 30 and more preferably distal of the inlet fitting
threads 24.

[0015] The threads 24 and groove 26 provide the dry sprinkler with a single fitting having
preferred alternative coupling arrangements or means for coupling the dry sprinkler 10 to the
fluid supply lines BL of a sprinkler system. More specifically, the threads 24 permit the dry
sprinkler to be coupled to a fluid supply line by a threaded-type coupling connection, as seen
for example, in FIG. 1A. The clamp groove 26 permits the dry sprinkler 10 to be connected
to the fluid supply line BL by a groove-type coupling connection, as seen for example, in
FIG. 1B. FIGS. 1A and 1B illustrate a preferred installation of the dry sprinkler 10 installed
and coupled to a pipe fitting of a piping network, which is supplied with a fire fighting fluid,
e.g., fluid from a pressurized fluid supply source. Referring again to FIG. 1, the distal end
portion 28 of the fitting 20 includes a tool engagement portion having an exterior shape, e.g.,
a hexagon, that is suitable for applying, for example, a torque to the inlet fitting 20 when the
dry sprinkler 10 is threadably coupled to the piping network via the fitting threads 24. The
preferred shape of the inlet fitting 20 with the proximal head portion 20a and larger body
portion 20b defines a tapering profile distal of the groove 26 which tapers toward the casing
tube 36.

[0016] Shown in FIG. 2A is a cross-sectional view the dry sprinkler 10 which includes an

outer structure assembly 60, an inner structural assembly 80, and a thermal trigger 100. The
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outer structure assembly 60 defines an internal passageway 62 that extends along a central
longitudinal axis A-A between a proximal inlet end 64 and a distal outlet end 66. The outer
structure assembly 60 preferably includes the inlet fitting 20 at the proximal end, an outlet
frame 70 at the distal end with a casing tube 36 preferably in between to couple the inlet
fitting 20 to the outlet frame 70.

[0017] For the preferred outer structure assembly 60 of FIG. 2A, the casing tube 36
extends between an inlet fitting end 38 and an outlet frame end 40. The casing tube 36 has a
casing tube inner surface 42 that cinctures part of the passageway 62. The casing tube 36
includes proximal coupling threads 44a disposed proximate the inlet fitting end 38 and distal
coupling threads 44b disposed proximate the outlet frame end 40 of the casing tube 36. The
proximal coupling threads 44a cooperatively engage internal threads 25 at the distal end or
inlet fitting 20. The casing tube distal threads 44b engage complimentary external threads 76
of the outlet frame 70. Alternatively, the casing tube 36 can be coupled to inlet fitting 20 and
outlet frame 70 by any suitable technique, such as, for example, crimping, bonding, welding,
or by 4 pin and groove.

[0018] Due to the preferred taper of the outer surface 22a of the inlet fitting 20 from the
transition portion 34 to the smaller distal end portion 28 and tool engagement portion, the
casing tube 22 has a preferably smaller diameter over its length than the transition portion 34.
For example, where the transition portion 34 and groove 26 are sized for coupling to a
nominal two inch pipe fitting, the casing tube 36 is preferably constructed with a nominal 1-
Y inch diameter pipe, Schedule 10 galvanized steel pipe. As used herein, "nominal"
describes a numerical value, designated under an accepted standard, about which a measured
parameter may vary as defined by an accepted tolerance, e.g., Nominal Pipe Size (NPS-in.),

Diameter Nominal (DN-mm). Alternatively, the outer surface 22a may define alternative
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profiles over its axial length. For example, the outer surface may define a broadening profile
in the proximal to distal direction over the length of the inlet fitting 20.

[0019] Further in the alternative, the inlet fitting 20 and the casing tube 36 can be formed
as a unitary member such that coupling threads 25 and 44a are not utilized. For example, the
casing tube 36 can extend as a single tube from the inlet 64 to the outlet 66. Alternatives to
the threaded connection to secure the inlet fitting 20 to the casing tube 36 can also be utilized
such as other mechanical coupling techniques, which can include crimping or bonding.
[0020] Various configurations of the outlet frame 70 can be used with the dry sprinklers
10 according to the preferred embodiments. Any suitable outlet frame 70 may be used so
long as the outlet frame 70 positions a fluid deflecting structure 40 preferably axially spaced
from the outlet 66 of the dry sprinkler 10 at a preferably fixed distance. The outlet frame 70
has an outlet frame outer surface 71 and an outlet frame inner surface 74 defining an internal
bore, which cinctures part of the passageway 62. The outlet frame outer surface 72 can be
provided with the external coupling threads 76 formed at a proximal end 32 of the outlet
frame 30. The coupling threads 76 preferably cooperatively engage the coupling threads 44b
of the casing tube 36.

[0021] The outlet frame 70 can include at least one frame arm 78 that is coupled to fluid
deflecting structure 90. Preferably, the outlet frame 70 and frame arm 78 are formed as a
unitary member. The outlet frame 70, frame arm 78, and fluid deflecting structure 90 can be
made from rough or fine casting, and, if desired, machined. The fluid deflecting structure 90
may include an adjustment screw 92 and a planar surface member 94 coupled to the frame
arm 78 and preferably fixed at a spaced axial distance from the outlet 66. Accordingly, as
shown, the preferred outlet frame 70 and deflecting structure 90 provide for a pendent dry
sprinkler configuration. The planar surface member 94 is configured to deflect a fluid flow

from the sprinkler to form an appropriate spray pattern. Instead of a planar surface member
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94, other configurations could be employed to provide the desired fluid deflection pattern.
However other deflecting structures and dry sprinkler configurations are possible, such as for
example, a sidewall deflector can be used to provide for a horizontal sidewall sprinkler. The
adjustment screw 92 is provided with external threads that can be used to adjust axial loading
of the inner structure assembly 80 and the thermal trigger 100. The adjustment screw 92
preferably includes a seat portion that engages the thermal trigger 100. Engaged with the
outlet frame is a thermal trigger 100 to thermally actuate the sprinkler from an unactuated
state. Thermal trigger 100 is preferably a solder link used in combination with a strut and
lever. Alternatively, the thermal trigger 100 may be a frangible bulb or any suitable
arrangement of components that reacts to the appropriate condition(s) by actuating the dry
sprinkler 10.

[0022] Referring again to FIGS. 1, 1A and 1B, the preferred pipe transition portion 34
provides a surface 35 that faces, contacts, engages and/or preferably abuts the end of a
complimentary grooved pipe or pipe fitting of a fluid supply branch line. More preferably,
the surface 35 of the transition portion 34 generally provides a surface that extends
substantially perpendicularly to the longitudinal axis A—A of the sprinkler and in one aspect
defines a stop surface. Accordingly, the groove 26 is preferably located distally of the stop
surface 35, between the stop surface 35 and the distal end portion, so that the dry sprinkler 10
and the mating pipe fitting can be preferably coupled together by commercially available
groove-type pipe couplings. Accordingly the transition between the stop surface 35 and the
groove 26 may define a variable profile provide it permits for a groove-type coupling.
Moreover, the portion of the outer surface of the inlet fitting disposed to each side of the
groove 26 defines an axial length and profile to permit the groove-type coupling. As is
known in the art, a grooved coupling, such as for example Grinnell Grooved Fire Protection

Products, Figure 772, Rigid Coupling as shown in Tyco Fire & Building Products Technical
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Data Sheet TFP1950 (July 2004) can be used to couple the inlet fitting 20 with a piping
network BL fitting, such as for example, a T-fitting that similarly includes a complimentarily
nominally sized pipe groove. For the dry sprinkler 10, the inlet fitting 20 and the clamp
groove 26 are sized to a preferred minimum nominal 2 inch size pipe for coupling to a
correspondingly sized pipe or pipe fitting. However, the inlet fitting and its clamp groove
can be alternatively nominally sized to be smaller or larger. When the inlet fitting and fluid
supply pipe fitting form a groove-type pipe coupling connection therebetween, the head
portion 20a of the inlet fitting 20 proximal to the stop surface 35 is preferably configured for
insertion within the inside diameter of the grooved pipe or pipe fitting to which the dry
sprinkler 10 is coupled, as seen for example, in FIG. 1B.

[0023] The fitting threads 24 of the dry sprinkler 10 are used in forming a preferred
threaded connection between the dry sprinkler 10 and a fluid supply piping network BL. In
one aspect, the transition portion 34 provides a preferred stop that limits relative threaded
engagement between the inlet head 20 and the supply pipe or pipe fitting. The inlet end of
the fitting 20 and the threads 24 are preferably configured with American National Standard
Taper Pipe Thread (NPT) under ANSI/ASME B1.20.1-1983. For example, the inlet fitting
threads 24 are preferably formed as at least one of nominal 3/4 inch, 1 inch, 1.25 inch NPT
and/or International Standard ISO 7-1 (3d. ed., 1994). For a threaded coupling installation as
shown for example in FIG. 1A, the fluid supply piping fitting BL may be an internally
threaded T-Fitting or union with a nominally sized internal thread for complimentary
threaded engagement with the external thread 24. In one particular embodiment of the
threaded-type coupling installation, the nominal size of the internal thread of the fluid supply
pipe fitting is smaller than the external diameter of the distal body portion 20b and more
particularly smaller than the external diameter of the transition portion 34. In the case of the

preferred groove-type coupling connection, the head portion 20a of the inlet fitting 20 is
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preferably configured for insertion within the inside diameter of the grooved pipe.
Accordingly, in one preferred embodiment, the size of the fitting threads 24 are preferably a
function of the grooved coupling size. More specifically, the nominal thread diameter of the
external threads 24 is maximized yet sized to fit inside a grooved fluid supply pipe or fitting.
For example, where the groove 26 of the inlet fitting is sized for coupling to a nominal two
inch pipe, the inlet fitting thread 24 is at a maximum 1-% inch NPT. Accordingly the
external thread 24 diameter of the inlet fitting is preferably less than the transition portion 34
external diameter.

[0024] With reference to FIG. 2B, shown is a cross-section view of the inlet fitting 20.
The inlet fitting 20 preferably includes the inner surface 20b which cinctures part of the
passageway 62 and preferably: (i) defines a preferred entrance surface 21, (ii) defines a
sealing surface 23 for contact with an internal sealing assembly in the unactuated state of the
dry sprinkler, and/or (iii) defines an internal chamber of the inlet for housing the internal
sealing assembly and/or other internal components of the sprinkler when the dry sprinkler 10
is in the actuated state. Features of the inlet fitting inner surface 22b and the passageway 62
preferably define two or more sections within the inlet fitting 20 and more preferably define
four sections I, II, III and TV that are each cinctured by different surfaces of the inlet fitting
inner surface 21. Section I preferably defines the inlet portion of the passageway 62 of the
inlet fitting 20 preferably proximal to the transition portion 34 between the entrance surface
21 and the sealing surface 23. Section II preferably defines an expanding region of the
passageway to transition distally from Section I between the sealing surface 23 and the widest
portion of the interior of the inlet fitting 20 and the passageway 18a of Section III of the inlet
fitting. Section I'V preferably converges in the axial-to-distal direction so as to taper toward

the casing tube 36.

10
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[0025] The inlet fitting inner surface 22b can be alternatively configured provided the
resultant profile of the passageway 62 in the inlet fitting 20 facilitates the desired fluid flow
therethrough. The inlet entrance surface 21 defines the internal surface profile over which
fluid is introduced into the dry sprinkler 10. The inlet entrance surface 21 can define various
profiles leading to the sealing surface 23. As shown in FIG. 2B, the inlet entrance surface 21
can be substantially a frustoconical surface disposed about the longitudinal axis A-A that has,
in a cross-sectional view, a profile converging towards the longitudinal axis A-A and
intersecting the generally planar sealing surface 23. Preferably, the profile is linear; however,
the profile could be, for example, stepped. The preferred inlet fitting 20 of FIG. 2B is
preferably a singular, integrated piece constructed of a homogenous material cast or forged
and machined to include the desired external threads 24 and internal inlet surface 22b. The
body portion 20b preferably is cast or forged and machined to include the external groove 26
for the groove-type coupling, and internally machined to include the internal thread 25
proximate the distal end portion of the inlet fitting 20 along with the surface profile defining
the sealing surface 23 and varying sections of the passageway 62.

[0026] The location of the sealing surface 23 can define the type of system, wet or dry, to
which the dry sprinkler 10 can be preferably coupled to. For example, where the sealing
surface 23 of the inlet fitting 20, as shown in FIGS. 2A and 2B, is located at an axial distance
below the inlet end of the fitting 20 such that fluid can collect above the sealing surface 23 in
the unactuated state of the sprinkler, the dry sprinkler 10 is preferably configured for
installation in a wet system. For a preferred nominal two inch (2 in.) diameter transition
portion 34, the sealing surface 23 preferably defines a preferred internal bpening diameter of
about 1-% inch.

[0027] The inner structural assembly 80 of dry sprinkler 10 permits fluid flow between

the inlet 64 and the outlet 66. The inner structural assembly 80, preferably, is disposed

11
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within the tubular outer structure assembly 60. The terms “tube” or “tubular,” as they are
used herein, denote an elongate member with a suitable cross-sectional shape transverse to its
longitudinal axis, such as, for example, circular, oval, or polygonal. Preferably, each of the
inlet fitting 20 and inner structure assembly 80 can be made of a copper, bronze, brass,
galvanized carbon steel, carbon steel, or stainless steel material. Moreover, the cross-
sectional profiles of the inner and outer surfaces of a tube may be different. According to the
preferred embodiment shown in FIGS. 2A and 2B, the inner structural assembly 80 includes a
fluid tube 102, a guide tube 104, a trigger seat 106, and a seal assembly 108. In the preferred
configuration of the dry sprinkler 10, the seal assembly 108 is engaged with or coupled to the
fluid tube 102, and the fluid tube 102 is engaged with or coupled to the guide tube 104, and
the guide tube 104 is engaged with or coupled to the trigger seat 106. For the preferred outer
structure assembly having the dual connection fitting, any internal assembly may be used
provided its operation upon actuation of the dry sprinkler provides a desired flow.

[0028] The fluid tube 102 includes a tubular body extending along the longitudinal axis
A-A between a seal assembly end 102a and a guide tube end 102b. The longitudinal length
of the fluid tube 102 preferably corresponds to or is substantially the same as that of the
casing tube 36. For a preferred nominal 1-%% inch casing tube 36, the fluid tube 102 is
preferably constructed from 1.125 in. (Inner Diameter) x 1.25 in. (Outer Diameter) preferably
stainless steel tubing. The overall length of the dry sprinkler 10 can be selected for
preferably locating the outlet frame 70 at a desired distance from a fluid supply pipe, for
example, a ceiling, a wall, or a floor of an enclosed area. The overall length can be any
value, and is preferably between about two to about fifty inches, more preferably ranging
from a minimum of about 9 inches to about 48 inches or other fixed length, depending on the

application of the dry sprinkler 10. In one embodiment, the casing tube 36 may define a
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nominal axial length from its proximal end to its distal end ranging from about 1.5 inches to
about 40.5 inches.

[0029] The fluid tube 102 can include additional features which facilitate flow through
the tube and/or assist in maintaining the substantially centered axial alignment of the tube 102
along the passageway 62. The fluid tube 102 preferably includes one or more spaced apart
apertures or openings 103 located between the ends of the tube for introducing fluid into the
fluid tube 102. In addition, the fluid tube may include one or more surface features which
can act against the casing tube 36 to maintain the fluid substantially centrally aligned along
the passageway 62. For example, the fluid tube 102 may include one or more spaced apart
surface features, projections, dimples, ridges or bumps 105, preferably formed in the tube
102, such that the projection 105 contacts the inner surface of the casing tube 36 to maintain
the fluid tube substantially centrally axially aligned within the casing tube 36. The guide
tube 104 preferably has an outside diameter sized to smoothly slide in the bore of the outlet
frame 70. The guide tube has an inside surface to receive the fluid tube 102 that preferably
cinctures the passageway 62. The trigger seat 106 can include a disk member extending
along the longitudinal axis A-A that is coupled, e.g., contiguously abuts, the guide tube 104,
and the thermal trigger 100.

[0030] In an unactuated state of the dry sprinkler 10, the inner structural assembly 80 is
supported against a portion of the outer structure assembly 60 so that the seal assembly 108
of the inner structure assembly 80 contacts the sealing surface 23 of the inlet fitting 20. In
operation, when the thermal trigger 100 is actuated, the thermal trigger 100 separates from
the dry sprinkler 10. The separation of the thermal trigger 100 removes the support for the
inner structural assembly 80 against the resilient spring force of the preferred spring seal 110
and/or the pressure of the fluid at the inlet 64. Consequently, the spring seal 110 separates

from the sealing surface 23 as the inner structural assembly 80 translates along the
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longitudinal axis A-A toward the outlet 66 to its fully actuated position, as shown for
example to the right of axis A—A of FIG. 2A. The axial force provided by the spring seal
110 assists in separating the inner structural assembly 80 from the sealing surface 23 of the
inlet fitting 20. With the seal assembly 108 spaced from the sealing surface 23 and
preferably located in Section III of the inlet fitting 20, water or another suitable firefighting
fluid is allowed to flow through the inlet 64, through the casing 36 and fluid tube 102, out the
outlet 66 and impact the planar surface member 94 or another form of deflector for
distribution over a protection area below the dry sprinkler 10. The preferred spring seal 90 is
disposed about a mounting member 112 that is preferably fixed to and more preferably at
least partially disposed in the proximal end 102a of the fluid tube 102.

[0031] Shown in FIGS. 3A and 3B is an alternate embodiment of the dry sprinkler 10" in
an unactuated and actuated state that is configured for wet or dry system installation. Like
reference numerals in FIGS. 3A and 3B refer to like features in FIGS. 2A and 2B. The inlet
fitting 20" includes a separate inlet head 20a and inlet body 20b which are coupled to one
another to provide, in combination, the fitting 20 with threads 204 and clamp groove 266 to
provide relative threaded engagement between the inlet head 20a and the inlet body 20b. The
inlet fitting 20" includes a preferred inlet entrance surface 21 defines a radiused profile and
more preferably a convex profile with respect to the longitudinal axis A—A to form a
compound curved surface intersecting a generally planar sealing surface 23.

[0032] The dry sprinkler 10' is shown with the inlet fitting 20' of FIG. 3A in which the
sealing surface 23 is located axially proximal to or substéntially adjacent to the inlet fitting
threads 24 in Section I and more specifically between the entrance surface 21 and the axial
start of the fitting threads 24. Because the preferred configuration of the inlet fittings threads
24 define the minimum diameter of the inlet fitting 20', the sealing surface 23 diameter is

minimized. For a maximum nominal pipe thread diameter of 1-%4 inch diameter of the fitting
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thread 24, the sealing surface 23 defines a preferred internal opening in the sealing surface
with a diameter of about one inch (1 in.). Accordingly, to properly locate the seal assembly
108" within the preferred Section III inlet fitting 20, the seal assembly requires a longer axial
displacement from the sealing surface 23 as compared to the dry sprinkler 10 embodiment of
FIGS. 1C.

[0033] To provide the desired axial displacement of the seal assembly 108', the dry
sprinkler 10 includes a contractible inner assembly 80' in which the seal assembly 108’
preferably includes a yoke sub-assembly 114. The yoke sub-assembly 114 preferably
provides for relative axial displacement between the seal assembly 108’ and the fluid tube
102. The yoke subassembly 114 is preferably configured with the mounting portion 116 with
four levers 118 pivotally coupled to the mounting member 116 by, for example, four
respective dowel pins 120, the diverter 122 and the spring seal 110. The mounting portion
116 includes a tubular body with a plurality of windows or openings 117 distributed about its
periphery. Each window 117 provides an opening to a chamber in the tubular body 612.
[0034] Preferably, each lever 118 between a first orientation in which the lever 118
extends substantially perpendicular to the longitudinal axis A—A in the unactuated state of
the sprinkler 10' of FIG. 3A, to a second orientation in which the lever 118 is substantially
parallel to the longitudinal axis A—A in the actuated state of the sprinkler 10'. The levers
118 are placed in their first orientation by contact with the sealing surface 23 of the inlet
fitting 20'. The levers first orientation support the yoke assembly atop the fluid tube 102 such
that the seal spring 110 is in contact with the sealing surface 23. In the unactuated state of the
dry sprinkler 10', as seen to the left of axis A—A of FIG. 3A, the diverting element 122
extends above the sealing surface 23 substantially adjacent the inlet and proximal end of the
fitting 20. In the actuated arrangement of the dry sprinkler 10' operation of the thermal

trigger 100 causes an initial axial displacement of the inner structural assembly 80' along the
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longitudinal axis A-A toward the outlet 66. The preferred axial displacement is defined by
the axial length between the top of the outlet frame 70 and the proximal end of the guide tube
104 in the unactuated state of the sprinkler 10'. This initial movement permits the levers 118
to disengage from the surface 23 of the inlet 20, allowing the levers to pivot about their axes
into their second orientation and into their respective openings 117 in the body 116. The
contraction or collapse of the levers 118 into the channels axially displace the yoke
sub-assembly 114 along the longitudinal axis A-A relative to the fluid tube 102. More
specifically, the levers 118 pivot so as to remove support of the yoke 114 such that the yoke
is axially displaced within the tube 102. A travel stop of the mounting portion 116 contacts
the top or proximal end of the fluid tube 102 to limit the distance that the yoke sub-assembly
114 is permitted to travel inside the fluid tube 102. Accordingly, the axial distance between
the travel stop of the mounting portion 116 and the proximal end of the fluid tube 102 in the
unactuated state of the sprinkler 10 defines the axial travel of the yoke subassembly 114
relative to the fluid tube 102 upon actuation of the sprinkler 20'.

[0035] While the present invention has been disclosed with reference to certain
embodiments, numerous modifications, alterations, and changes to the described
embodiments are possible without departing from the sphere and scope of the present
invention, as defined in the appended claims. Accordingly, it is intended that the present
invention not be limited to the described embodiments, but that it has the full scope defined

by the language of the following claims, and equivalents thereof.
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What Is Claimed Is:

1.

A dry sprinkler comprising:

an outer structural assembly having a proximal inlet, a distal outlet,
and an internal passageway extending between the inlet and the outlet defining
a longitudinal axis of the sprinkler, the outer structural assembly including:

an inlet fitting including a proximal head portion and a distal

" body portion, the head portion having an external thread defining a nominal

external thread diameter, the body portion including an external groove
defining a nominal groove diameter being greater than the nominal external
thread diameter, the external thread and groove providing the sprinkler with
alternate threaded and grooved coupling arrangements for connection to a
fluid supply pipe, the inlet fitting having an internal surface defining a sealing
surface of the dry sprinkler;

an outlet frame including a deflector axially spaced at a fixed
distance from the outlet; and

a casing tube disposed between the inlet fitting and an outlet
frame;

a seal assembly disposed along the passageway for contacting the

sealing surface; and

a thermal trigger for supporting the seal assembly against the

sealing surface in an unactuated state of the dry sprinkler .

The dry sprinkler of claim 1, wherein the inlet fitting has an outer surface portion that

forms a transition between the proximal head portion and the distal body portion so as

to define a transition portion between the external thread and the external groove.

The dry sprinkler of claim 2, wherein the transition defines a step transition between

the external thread and the external groove, the step transition defining a surface that

extends substantially perpendicularly to the longitudinal axis of the axis.
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The dry sprinkler of claim 1, wherein the external groove defines a nominal two inch

diameter and the casing tube defines a nominal 1-1/2 inch.

The dry sprinkler of claim 1, wherein the external groove defines a nominal two inch
diameter and the external thread defines a nominal thread of any one of a nominal 3/4

inch, 1 inch, and 1-1/4 inch NPT.

The dry sprinkler of claim 1, wherein the seal assembly is supported by an internal
assembly having a fluid tube, a guide tube and trigger seat supported by the thermal
trigger in the unactuated state of the sprinkler, the fluid tube including a plurality of

apertures and a plurality of projections.

The dry sprinkler of claim 1, wherein sprinkler defines a sprinkler axial length

ranging from about 9 inches to about 48 inches.

The dry sprinkler of claim 1, wherein the distal body portion defines an external
diameter of about two inches, and the sealing surface defines an internal opening

diameter of about 1-% inch.

The dry sprinkler of any one of claims 1-8, wherein the external thread extends

proximally of the sealing surface.

The dry sprinkler of any one of claims 1-8, wherein the external thread extends

distally of the sealing surface.
The dry sprinkler of any one of claims 1-10, wherein the distal body portion of the
inlet fitting includes an outer surface distal of the external groove that tapers toward

the casing tube.

The dry sprinkler of any one of claims 1-10, wherein the casing tube defines a

nominal 1-1/2 inch.
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A system for connecting a dry sprinkler to a fluid supply pipe, the system comprising:

a fluid supply pipe fitting; and

a dry sprinkler having an inlet fitting, an outlet frame and a casing tube
between the inlet fitting, and the outlet frame to define a passageway of the
sprinkler, the inlet fitting including a proximal head portion and a distal body
portion with a transition portion between the proximal head and distal body
portions, the head portion having an external thread, the body portion
including an external groove, the sprinkler including an internal assembly to
seal the passageway at the inlet fitting, and

one of a threaded-type coupling connection and a grooved-type
coupling connection between the inlet fitting and the fluid supply pipe fitting,

wherein in the threaded-type coupling connection, the fluid supply pipe
fitting is an internally threaded fitting, the external threads being threaded into
the threaded pipe fitting; and

wherein in the grooved-type coupling connection, the fluid supply pipe
fitting is a grooved fitting coupled to the external groove of the inlet fitting
with the external thread being substantially disposed within the grooved
fitting.

The system of claim 13, wherein the external thread defines a nominal external thread
diameter and the external groove defines a nominal groove diameter being greater

than the external thread diameter.

The system of claim 13, wherein the distal body portion of the inlet fitting includes an

outer surface distal of the external groove that tapers toward the casing tube.

The system of claim 13, wherein the casing tube defines a nominal diameter of 1-1/2

inch.
The system of claim 13, wherein the transition portion defines an external diameter of
about two inches, and the sealing surface defines an internal opening diameter of

about 1-% inch.
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The system of any one of claims 13-17, wherein the external thread extends

proximally of the sealing surface.

The system of any one of claims 13-17, wherein the external thread extends distally of

the sealing surface.

The system of any one of claims 13-17, wherein the internal assembly comprises a
fluid tube, a guide tube and trigger seat supported by the thermal trigger in the
unactuated state of the sprinkler, the fluid tube including a plurality of apertures and a

plurality of projections.

A method of coupling a dry sprinkler to a fluid supply pipe, the dry sprinkler having
an inlet fitting, an outlet frame and a casing tube between the inlet fitting, and an
internal assembly to seal the passageway at the inlet fitting, the method comprising:
disposing the inlet fitting of the dry sprinkler along the fluid supply
pipe, the inlet fitting having a proximal head portion and a distal body portion,
the body portion including a transition portion between the proximal head and
distal body portions, the head portion having an external thread, the body
portion including an external groove;
forming one of a threaded-type coupling connection and a grooved-
type coupling connection between the inlet fitting and a fluid supply pipe
fitting,
wherein forming the threaded-type coupling connection includes
threading the external threads to an internally threaded pipe fitting; and
wherein forming the grooved-type coupling connection includes
coupling the external groove of the inlet fitting to a grooved fluid supply pipe
fitting and disposing the external thread within the grooved fluid supply pipe
fitting.

The method of claim 21, wherein forming the threaded connection includes engaging

the transition portion with the threaded pipe fitting.
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23. The method of claim 21, wherein forming the grooved-type connection includes

engaging the transition portion with the grooved pipe fitting.
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