Sprinkler Systemand Installation Field of the Invention [0001] This

I nvention concerns sprinkler systens and installations at the interface

bet ween ewmvi2omes8Bs havi ng | arge tenperature differencesT/iBackguaund

[ 0002] Sprinkler systens for fire suppression are used to protect structures
whi ch separate or encl ose adjacent regions having |arge tenperature
differences from one another. Exanples of such structures include freezers,
bal coni es of apartnents, and | oadi ng docks of warehouses. Each of these
structures has one or nore walls and/or ceilings which separate a region
wherein the tenperature is maintai ned above the freezing point of water
froma regi on where the tenpép@arsystemanchinaiadi®nbel ow freezing or can
drop bel ow freezing. [0003]It is a challenge to provide fire protection to

such struct 'Fiéld of the Invention

[0001] This invention concerns sprinkler systems and installations at the

interface between environments having large temperature differences.
Background

[0002] Sprinkler systems for fire suppression are used to protect structures
which separate or enclose adjacent regions having large temperature differences
from one another. Examples of such structures include freezers, balconies of
apartments, and loading docks of warehouses. Each of these structures has one
or more walls and/or ceilings which separate a region wherein the temperature is
maintained above the freezing point of water from a region where the temperature

is maintained below freezing or can drop below freezing.

[0003] It is a challenge to provide fire protection to such structures,
especially when water is the preferred fire suppressing liquid because measures
must be taken to ensure that the water does not freeze within the piping network
or the sprinklers. To meet this challenge it is known to position the piping network
in the temperature controlled “warm” environment where water within the pipes
will not freeze, and to provide “dry” type sprinkler assemblies which extend from
the piping network through openings in the ceiling or walls of the structure and into
the “cold” or uncontrolled environment. An example of such a dry type sprinkler
assembly is disclosed in U.S. Patent No. 5,967,240, hereby incorporated by

reference. Such dry sprinkler assemblies have elongated conduits extending



especially when water is the preferred fire suppressing |iquid because
measures nust be taken to ensure that the water does not freeze within the
pi pi ng newaanis/mes2Bhe sprinklers. To neet this chal |l engeCirtusee2iomown t o
position the piping network in the tenperature controlled "warnf

envi ronment where water within the pipes will not freeze, and to provide
"dry" type sprinkler assenblies which extend fromthe piping network

t hrough openings in the ceiling or walls of the structure and into the
"col d" or uncontrolled environment. An exanple of such a dry type sprinkler
assenbly is disclosed in U S. Patent No. 5,967,240, hereby incorporated by
ref erence. Sabtpearife spyinkiskaad thesripifg nplaerinuiiea splye Hgtdedo ewidantke ext endi ng
between the sprinkler and the piping network with a valve inside to

mai nt ai n t hEPEPIE ASERIPLY I BTy ySiRlg, &8 Withput waigt.aintij the sprigilaribut  wat er
until the sprinkler is activated by the heat froma fire. A heat sensitive
trigger, forRcb@erhPethy Neahiiem arfirg| Bdepisangiing BioB8T fr SXRMEIS Aicwitks when
subjected tg heat froma fire, opens the sprinkler to permt discharge of
the wat er artedhiragibie pulby Wh'SB@F?atkﬁé’hﬁﬁﬁvkée%{ﬁ‘éitoaﬁ‘qaé\‘?{?o% @e. eReNFItRY from t he
pi pi ng network through the conduit and out through the sprinkler. [0004]1n
prior art spSPIHK§dp Pg%’% PRENAPROIIRG WalSF ARR PSP a&@%@ﬁﬁ?ﬁ‘ﬁ?"%"é 3fgi dl y

connected to the pipi net wor k. and t herefor 0 not require suppl enental
copport - wherionstacs B i B it et o grch B PR T kBBt et o
the cold or unconHSol | ed environnment. However, this rigid design is

unf or gi vi ng Wi $H"¥E5pect to the rel ative positioning of the openings and
the dry sprinkler assenblies, requiring precise alignnment between assenbly

and onen 0 G470, SBLFUL EAREPG AL ALY Lol ot s gyt ageous
netvork S0 tLiiate B RAAL BbinkAHehidrk o BRINIERNIORE oA doisREHAK! er asserbly

position cou ereby sinplitying sign and

constructi OQuSEorﬁx}ﬁé}m ﬁhéi%ﬁ%ﬁg/ trggLEEﬂ-FPtEX V\BP of Péhriglnéjﬁﬂé ét%tdrgﬂgg’%h-g%lcj nvention

concerns a sprinkler as hectabl e I'n comuni cation wth a

pi pi ng netwoy lﬁnﬁ)?ﬁr{)b(.dq&\ﬁ’roﬁ%@ﬁt. %Eé%%g?ib idSHbﬁ’jlsh%ﬁgrgﬁﬁgLvWﬁ' er assembly

i s extendable through an opening In a’'su rate: er assenbly

conpri ses arfﬂ%@%t’:h@%\@t% ggaﬁisﬁiﬁé oﬁngogg@ﬁwrﬁ%gdpﬁ@hggpi ping network on

one side of substrate a second positionab Jjacent to
assemblies, requiring precise alignment between assembly and opening during

construction and installation. It would be advantageous to permit flexibility
between the dry sprinkler assembly and the piping network so that a greater
variation between opening and sprinkler assembly position could be tolerated,

thereby simplifying the design and construction of such systems.

Summary of the Invention

[0005] The invention concerns a sprinkler assembly connectable in fluid
communication with a piping network carrying a fire suppressing liquid. The
sprinkler assembly is extendable through an opening in a substrate. The sprinkler
assembly comprises a conduit having a first end connectable to the piping

network on one side of the substrate and a second end positionable adjacent to



an opposite side of the substrate. A valve associated with the assenbly is
novabl e between a closed position to prevent the liquid fromentering the
condui t, woaosm2ef2en position to allow the liquid to fl @artusc@nyimivthe
conduit. In one enbodiment the valve is positioned within the conduit. A
sprinkler is nounted on the second end of the conduit. A sleeve is
positioned within the opening and surroundi ng the conduit. [0006]1n one
enbodi ment, the sleeve is positioned proximate to the first end of the
conduit. A portion of the sleeve may extend fromthe opening. The assenbly
further conprises an escutcheon positioned on the one side of the substrate
and sur r oundinfgresie sifseelithe subsate st valvheasseciaigg veinghgessameblpisrt i on of t he
sl eeve extending fromthe opening. [0007] The assenbly may further conprise
an escut checﬁfﬂpVﬁg‘@ibteIW gasachrosgivn te pgwerifthe fguid i tantaregdrmicengkit.oundi ng
t he opening, wherein the escutcheon is nounted on the conduit, for exanple
by screw t hP88@8 oPp0eosim fociputties Yauid el flemghreagh Eieeegduithl® fendui t and be
posi ti oned adj acent to the escutcheon.

- embodiment the valve is positioned within the conduit. A sprinkler is mounted on

the second end of the conduit. A sleeve is positioned within the opening and

surrounding the conduit.

[0006] In one embodiment, the sleeve is positioned proximate to the first
end of the conduit. A portion of the sleeve may extend from the opening. The
assembly further comprises an escutcheon positioned on the one side of the
substrate and surrounding the opening. The escutcheon may engage the portion

of the sleeve extending from the opening.

[0007] The assembly may further comprise an escutcheon positioned on
the one side of the substrate and surrounding the opening, wherein the

escutcheon is mounted on the conduit, for example by screw threads.

[0008] Alternately a clamp may engage the conduit and be positioned

adjacent to the escutcheon.

[0009] A sleeve may also be positioned proximate to the second end of the
conduit. A portion of the sleeve may extend from the opening. In this
embodiment the assembly may further comprise an escutcheon positioned on the
opposite side of the substrate and surrounding the opening, the escutcheon
engaging the portion of the sleeve. The escutcheon may mounted on the conduit,

for example by screw threads, or a clamp may engage the conduit for attaching



[ 0009] A sl eeve may al so be positioned proximate to the second end of the
conduit. A portion of the sleeve may extend fromthe opening. In this
enbodi rerwoths/@s®enbl y may further conprise an escut checm/ysesi2ziianed on

t he opposite side of the substrate and surroundi ng the opening, the

escut cheon engagi ng the portion of the sleeve. The escutcheon may nounted
on the conduit, for exanple by screw threads, or a clanp may engage the
conduit for attaching the escutcheon to it. Alternately, the escutcheon
may be nounted on the sprinkler. [0010] The sl eeves nmay have an inwardly
facing surface in contact with an outwardly facing surface of the conduit,
and an out wareiesguichepmip is uhlteiaately nthe eaeweneoRinedy Rehmpriiad @nyha aci ng surf ace
of the substrate within the opening. Preferably the outwardly facing
surface of théKereeves are tapered. The assenbly may further conprise a

fl exi ble hose attached to the first end of the conduit for connecting the

dui i pi k. 011]1 nmbodi i i nkl

assenbl y coliEEE abl o T S9aPrI s AR HE MVVRBHY (HETA W TG e UG &Y car i ng
fi [ liquid, th i nk| nbl j ndab| h h

2 openi ng. PG {RTLR-Efect AEMZAPIYT ard S8 CEMBIdY BERBA TR B conrtur ¢
havi fi d table t h i pi.ng.pet k [ f th
substrate a2 qRu N e pulier tolaon BB SBRT Bty ShSe Rl Wl ue of ¢ e
substrate. ,g\ val (ée associrf%t egftwi tEe Ehe raﬁseerrgl y. ri]es noval Ir% thrt en a cl osed
posi tion t o PIAARIAGTRSYRER PHINE SR ShE &G CThENE BRI MaAETER open

iti t | | the .liquid fl t hi duit. | nmbodi
Phe vaive | SopBATS ¢ dRdePbartitr kaimene &l CB BRRLeT s ieiied on the

second end qf th ndui t . first sleeve is positioned within the opening
and surroun PW%mﬁﬂg%%éﬁﬁéf¥£M¥%e first sleeve is positioned proximate to

the first end of the conduit. A second sleeve is positioned within the

openi ng and rgaurylj oundijngnbiher SABGHNERt of B&PRAGE I s8hBR \LBnhsttRS intriupned
proximate to the second end of the conduit.

communication with a piping network carrying a fire suppressing liquid, the
sprinkler assembly being extendable through an opening in a substrate, the
sprinkler assembly comprises a conduit having a first end connectable to the
piping network on one side of the substrate and a second end positionable
adjacent to an opposite side of the substrate. A valve associated with the
assembly is movable between a closed position to prevent the liquid from entering
the conduit, and an open position to allow the liquid to flow through the conduit. In
one embodiment the valve is positioned within the conduit. A sprinkler is
mounted on the second end of the conduit. A first sleeve is positioned within the
opening and surrounding the conduit. The first sleeve is positioned proximate to
the first end of the conduit. A second sleeve is positioned within the opening and
surrounding the conduit. The second sleeve is positioned proximate to the

second end of the conduit.



WO 2013/ 022523PCT/ US2012/ 044147 [0012] The invention further enconpasses a
freezer, conprising a conpartnent defined by a plurality of interconnected
substrat e80 2A3p02ps28g network i s positioned outside of tRreTasa@ani4ment and
supplies a fire suppressing liquid. The freezer includes at |east one
sprinkl er assenbly conprising a conduit extending through an opening in one
of the substrates. The conduit has a first end connected to the piping
network on one side of the one substrate and a second end positioned

adj acent to an opposite side of the one substrate. A valve associated with
t he assenbly is novabl e between a closed position to prevent the liquid
fromenteri ﬁg“@ihe corldgivensary fusheo@rmMpassasi affeazs &PMpHEP®E |iquid to flow
t hrough the conduit. In one enbodi nent the valve is Posi tioned within the
condui t. A S$PPPARMERt dedinag One &b ralily phblesopBerde@fiPsERiesh& RIBAANFICENd a

sl eeve is positioned within the opening and surrounding the conduit.

[0013] I n an 'PSEioRgE QUiSIASH thAesRMRANEaF 8RS $HPPEBHP FiTesBPPERSERRPAY e ment

defined by a plurality of interconnected substrates, A piping network is
posi ti oned diiEdieqeerdnclydrs & GiashPreeRinkighasssbh GaPrigingia @ndbibpr essi ng
liquid. The sprinkler includes at |east one sprinkler assenbly conprising a
condui t ext @ﬁ%ﬁﬂ'@gﬁ'ﬁ%%ﬁ” QRPN G Q?Weoﬁﬁ‘és te%-hE“%‘EfHE’PFE?%%%“The condui t
has a first egd connected to the Vgcl}{gl ng net vvorlheon ong side of the one
substrate af§d§ONEHTFORYPBEYINEIEHEA" RBF S98 1 ePNEPUBRIE AP€asi de of the
one substrate. val ve associated with the asseppbly is vabl ¢ between a
ol osed pos; SRR RARGUBRES SHASTT Aonots SAE o PrgnerubRtta A vavand an
open position to. allow the |liqui.d to fl t hrough the conduit. |Ip one
ohbodt ment e i e sepBl i moain BrivieAh SeiRaties S8 Crirbact el s
mount ed on the second end of the conduit. A first s|eeve i sitioned
W thi n the JRERTAG ReEIRe sardia N Foorn R T Al FF SR8 885 el ng
posi ti oned F?ﬁr&)}g!]hrr%%teEc":ondui’t. In one embodiment the valve is positioned within the conduit.

A sprinkler is mounted on the second end of the conduit and a sleeve is

positioned within the opening and surrounding the conduit.

[0013] In an alternate embodiment the freezer comprises a compariment
defined by a plurality of interconnected substrates. A piping network is positioned
outside of the compartment and supplies a fire suppressing liquid. The sprinkler
includes at least one sprinkler assembly comprising a conduit extending through
an opening in one of the substrates. The conduit has a first end connected to the
piping network on one side of the one substrate and a second end positioned
adjacent to an opposite side of the one substrate. A valve associated with the
assembly is movable between a closed position to prevent the liquid from entering
the conduit, and an open position to allow the liquid to flow through the conduit. In
one embodiment the valve is positioned within the conduit. A sprinkler is
mounted on the second end of the conduit. A first sleeve is positioned within the

opening and surrounding the conduit, the first sleeve being positioned proximate



to the first end of the conduit. A second sleeve is positioned within the
openi ng and surroundi ng the conduit, the second sl eeve being positioned
pr oxi mat ewdoaote2econd end of the conduit. [0014] The i meEniSe@n/0ai18D
includes a sprinkler installation, conprising a structure conprising a
tenperature controlled interior space and an exterior space separated from
one anot her by a substrate. A piping network is positioned within the
tenperature controlled interior space and supplies a fire suppressing
liquid. The installation includes at |east one sprinkler assenbly
conprising a conduit extending through an opening in the substrate. The
condui t has tatheifirsitend od thecreneeit- el seepndrtegye i pagitiveeswitkindhelopendcond end
positioned adjacent to the exterior space. A valve associated with the
assenbl y i s angvHEBPENdigL e 6andits thesegosbeeevedieingopgsitienes proxineate iqiied fr om
entering the conduit, and an open position to allow the liquid to flow

t hr ough t he seeH@and.of the eluibnbodi nent the valve is positioned within the
conduit. A sprinkler is nmounted on the second end of the conduit and

tends int teri . Afirst sl ' itioned within th
opent ng. and A ounci 11 B¥eaBaofle fclidbha Prifder Tug bR icoppsnefoned
proxinmate to t{:}e first. end of th% condui It. .A second sl eeve is positioned
wi thin the GBEAHEFOMRISLEA GIRAIAIYS CARTUSHMIPTOr SPRte LetAhReiushes s
Phe. Dr aw ngSepuas] i g i fubtfal ARenfay ioctiseprio s e o
f i,nk] installati di the i tion:. . Fi 2
5 part | alheeEreige tanBoled G rended Supolfs ¢ e Bebsrarndt on O

accor‘dl ng t Q'hteri]r%téllgﬁoerqlltnlcl?ﬂés at least one sprinkler assembly comprising a conduit

extending through an opening in the substrate. The conduit has a first end
connected to the piping network and a second end positioned adjacent to the
exterior space. A valve associated with the assembly is movable between a
closed position to prevent the liquid from entering the conduit, and an open
position to allow the liquid to flow through the conduit. In one embodiment the
valve is positioned within the conduit. A sprinkler is mounted on the second end
of the conduit and extends into the exterior space. A first sleeve is positioned
within the opening and surrounding the conduit. The first sleeve is positioned
proximate to the first end of the conduit. A second sleeve is positioned within the
opening and surrounding the conduit. The second sleeve is positioned proximate

to the second end of the conduit.
Brief Description of the Drawings

[0015] Figure 1 is a partial cut-away isometric view of a freezer sprinkler

installation according to the invention;



Figure 3 is a sectional view of an exanple enbodi nent of a sprinkler

assenbly according to the invention; Fi gures 4A and 4B are secti onal
vi ews of woavtsar2esanpl e enbodi ment of a sprinkl er assemrbirusacieosdisng to
t he invention; and Figures 5 through 8 are sectional views of exanple

enbodi nents of sprinkler assenblies according to the invention. Detailed
Description [0016] Figure 1 shows a sprinkler assenbly 10 installed in a
freezer 12 for fire protection. Freezer 12 conprises a plurality of
substrates 14, in this exanple formng walls 16 and ceiling 18

i nterconnected to define a compartment 20. A piping network 22 is

posi ti oned out si GEUEF2 tsr?ep%aiﬁa@tmémlemen@wm ?lesspiinkler @staligionessi ng
liquid, for exanple, water, to the sprinkler assenbly. The freezer 12 may
be | ocat ed WCEHFINIAC BIE INANHEN: such as a climate control | ed warehouse,
wherein the anbient tenperature is maintained so that water or other fire
suppressing |iquj Ihe I.pi ng. network 22 does not freeze. 0017]F|gure 2
shows anot her E%re @pﬁ?ﬁ%& g'ieWsotfﬁ‘PIeé?mBIﬁ e d{'ﬁlﬁ‘“& gﬂﬁBéﬁ a | oadi ng
dock 26 of a vvar house war.ehouse 28 conprises a tenper ature

control | ed iPRTEPTY PC%Q;S%%T%BL%% "4 by a substrate 32 (the exterior wall

of the warehouse). The piping network 22 is positioned within the interior

space, and the | pagicRe AARRKIER §reCQBRS P REWEB! SRl eRBmBRATLdaRnt bETPer at ur e

a sprinkler assembly according to the invention; and

Figures 5 through 8 are sectional views of example embodiments of

sprinkler assemblies according to the invention.
Detailed Description

[0016] Figure 1 shows a sprinkler assembly 10 installed in a freezer 12 for
fire protection. Freezer 12 comprises a plurality of substrates 14, in this example
forming walls 16 and ceiling 18 interconnected to define a compartment 20. A
piping network 22 is positioned outside of the compartment and supplies a fire
suppressing liquid, for example, water, o the sprinkler assembly. The freezer 12
may be located within a building, such as a climate controlled warehouse, wherein
the ambient temperature is maintained so that water or other fire suppressing

liguid in the piping network 22 does not freeze.

[0017] Figure 2 shows another example sprinkler installation, in this
embodiment, a loading dock 26 of a warehouse 28. The warehouse 28 comprises
a temperature controlled interior space 30 defined by a substrate 32 (the exterior
wall of the warehouse). The piping network 22 is positioned within the interior

space, and the loading dock 26 comprises an exterior space (not temperature



control |l ed) which receives trucks 34 for pick-up and delivery of goods. The
| ocal exterior space of the |loading dock is protected by the sprinkler
assenbl y WO 2a30meit8ng to the invention. It is understoo@#Crhsboaoban7 sim | ar
installations are also feasible, for exanple a bal cony of an apartnent,
conprising an exterior space where tenperature control is not practical, is
protected by a sprinkler assenbly partially housed in a nei ghboring
interior space (the apartnent) which is climate controlled. [0018] Figure 3
shows in detail an exanple enbodi ment of the sprinkler assenbly 10
according to the invention. Assenbly 10 conprises a conduit 36 having a
first end 38ovEHiadcwiabh eccetyes Hecks I lngPifetnent dgivepnof@eedsi biee Woalof t he
substrate 14. Connection to the piping network is advantageously effected
by a fl exi blesteripswpage of {hgilearinnpdrcy iperotacind yxheppénkles agstrmlydPed netal hose
or a hose conprising a braided outer sleeve surrounding a flexible inner

t ubul ar mengegordios tritietinastient b ifdaderstendghataihes similan gsidationsiaie alsabst r at e
14 and has a second end 46 positioned adjacent to an opposite side 48 of

t he subst r af@asile, f qfr?é(ag@lﬁﬁgaléw ﬁ@”@ﬂoaﬁ'@ﬁﬂhP‘?m@@%@P UPEHEPAFOUd of the
substrate as shown, or it nmay be flush with or beneath the surface of the
opposi te S|&@eﬁgeﬁﬂe§%W?ﬁPPE?“%OOM§aﬂﬁ@nFéﬂﬁ6WegHéa§@86ﬂﬂ“§ﬁﬁmﬁ@ of the
conduit 36. The sprinkler has a heat sensitive trigger 52 which operates to
open the as§éﬁ‘l§|')9h%’r§6dé‘? £ HRIORBLH0 iBlerigitaRare fihe @P%’U% eWkichs GIMGR d to f1ow
fromthe piping network 22 to the sprinkler for discharge onto a fire.
Because thecgggﬂ Re end 46 of conduit 36 is exposed to a cold environnent,
for exanple within a freezer conpartnent or on the outside of a building,

prevent 1 edTEl i i ReM Bk B o b Samenfer i IR 1 S T
coops t he Wg?see?%mf”h @4@%% il “ﬁﬁo's%*%ﬁ‘%ﬂa*@d&“é’ﬁm BB or ot ure.
cont ol | ed WAL ERCARRAEMURIAL (nl LERCTRUTRR 2605 BeRngHAd Ve, L1 oger

to open the spr SO open hereby al | ow

water to flgq s‘t&‘ieo‘l‘ﬂhopﬁ'r?en‘ﬁ&%‘%%é fb@r}gtr%txk&% {Q&Jﬁ%&{gﬂ%{)@geﬁ c?é%lralét s

advantageous 0 Ssu e sprin assenb bstrate, as

It has si 9”'ﬂfatﬁr%gwtols)&@b%ﬁu?ﬁ{"gé))(llﬁglogefﬁg %%tmfgeea%) étleéf FP]%E% 6fa hoQn the

pi pi ng net wor the eeve 56 is

t d 56
be i orned of °8 *‘9"%5%58?%”’%%2%??%EUE@E%@H%?@?W ki egBli Buna N

PTFE, silicon@quites thﬁdég%r&{?hsgnmgeﬁmg 'mtir?{rfe%luﬁstraﬁQQ4%hgﬁ¥§a%@ctp‘@;m ng

inwardly facing surface In“contact wth an outwar

surface 60 \%ﬁd UBPoSRBORY ddjd8n: B %Jp%@l Esidd &%hﬂ? BBt Y‘@rmeysefzéﬁa ng

surface 62 Ich contacts an i nwar acling surface 64 within the opening

44 of the Sgha%%? Bortfhit s'érm&}éﬂéhobﬁbweﬂhégﬁbé{r%'fé SUShcRiH, bAE By DePPOrts the
condui t, thus the sprinkler assenbly 10 in the substrate 14. Qutwardly

facing surfage, {ih 6f bsilcagVifie 20 ARYoi IR é&d&%ﬁ@gdé%s nRIQr fpgi litate
insertion of the sleeve into the opening 44. Sleeve may be | onger or

shorter t ha%adaﬁemﬁelsec&m 463 the6BHAUR Y6 f The eﬂsrirmretrlhag adipport of the
sprinkler assenbly, and may al so be positioned anywhere along the | ength of
the conduit 3RsitViettRgdbrisRaniiCoperfted b open the assembly and allow water or other

fire suppressing liquid to flow from the piping network 22 to the sprinkler for

discharge onto a fire. Because the second end 46 of conduit 36 is exposed to a

cold environment, for example within a freezer compartment, or on the outside of

a building, the conduit is normally maintained in a dry state, i.e., without water, to

prevent freezing within the conduit. A valve 54, an example of which is described



[ 0020] Fi gure 4A shows anot her enbodi nent 66 of a sprinkler assenbly
according to the invention having a first sleeve 56a positioned proximate
to the fiwetzosmd288 of the conduit 36 and a second sl eeweTABRIRPOSIIHT oned
proxi mate to the second end 46 of the conduit. Again, the sleeves nay be
formed of insulating material such as natural rubber, EPDM Buna N, PTFE,
silicone, cork or other simlar materials. As described above, each sl eeve
56a and 56b nay have an inwardly facing surface 58 which contacts the
outwardly facing surface 60 of the conduit, and an outwardly facing surface
62 which contacts an inwardly facing surface 64 of the substrate 14 within
t he openi ng imdetaitbelwr @Ry be aosienesuyithicibe cenduif3cs peedespssBawaied 56b may be
tapered, and the sleeves cooperate to support the sprinkler assenbly on the
substrate. WOPIhaHexipledaag 43 (ggorithi e temeersivre eiteHedweembl y 66 i s

provi ded by a pair of escutcheons 68 and 70 positioned surrounding the
openi ng 44 GAVigppEiiuntika Hecagpes the heatsensiivetrigger tpwpehihe sxiakipr. e,

escut cheon 68 is positioned proximate to the second end 46 of the conduit
36 and is r&thiahaip ereneRee ¥alseprbRd ihpreby giew ek talew threahsihe candullr 50.

Note that a portion 72 of second sleeve 56b extends fromthe opening 44 and
i s engaged 199 1@ H® P&eECHeon 68. Escutcheon 70 is positioned proxi mate to
the first end 38 of conduit 36 and is nounted on the conduit. In the

exanpl e sho i.n Figuyre 4A .the escutcheon 70.is retained to .the conduit by
el 74, TR eyl B aniappuf B eRraEe SoBeresed T Wl G, o
separate conponent. Tightening of .t@e cla 74 cinches it t he conduit
200t her cby TPSEE ird! A UReBLeies i 7By 1o Egory SHPpaTeiiRCt | ve
surfaces 76, and 78 op o ite i% s, 48 and_40 of the subsirate 14 to
provi de supﬁrber R'Pg @ﬂ%orgggg%qeﬁeé ?e Wﬁgo idré’ntR%tC?néjfa sﬁ??vset sPeeve 56a
extends from.openi na.44 and |sS aged he esc on 7 W%O 22] Anot her
apri nkler adeanpry BHICHRTBs Pa PR B PaReli Ve JRR e whLPE 1t he
escut cheon 70 | [ 1o the ujt gi th d C ibl e screw
t hreads 84 éﬁ@eééﬁggﬁﬁﬁc“b@nggﬁgéﬂgfgﬁ@ %Huéﬁg’ggéytgﬁg%ﬁﬁgﬁ%éthe

silicone, cork or other similar materials. The sleeve 56 has an inwardly facing

surface 58 that is in contact with an outwardly facing surface 60 of the conduit 36.

The sleeve also has an outwardly facing surface 62 which contacts an inwardly

facing surface 64 within the opening 44 of the substrate 14. Friction between the

various surfaces supports the conduit, and thus the sprinkler assembly 10 in the

substrate 14. Outwardly facing surface 62 of sleeve 56 may be tapered as shown

to facilitate insertion of the sleeve into the opening 44. Sleeve 56 may be longer

or shorter than the example shown, as required for effective support of the

sprinkler assembly, and may also be positioned anywhere along the length of the

conduit 36 within the opening 44.

[0020] Figure 4A shows another embodiment 66 of a sprinkler assembly
according to the invention having a first sleeve 56a positioned proximate to the
first end 38 of the conduit 36 and a second sleeve 56b positioned proximate to the

second end 46 of the conduit. Again, the sleeves may be formed of insulating



conduit. Rotation of the escutcheon 70 when in contact with the substrate
surface 78 draws the escutcheon 68 into contact wth the opposite surface
76 and t hwoebid/eefports the sprinkler assenbly 82 on thecsaisstzatasand

bet ween the escutcheons. Note that the escutcheon 68 is shown in phantom
line, which indicates that it may be attached to the assenbly in one of a
nunber of ways. For exanple, Figure 6 shows escutcheon 68 attached to the
conduit 36 by a clanp 88, whereas Figure 7 shows the escutcheon 68
threadedly attached to the conduit 36 by neans of conpatible screw threads
90 and 92 respectively on the escutcheon and the conduit 36. Note that in

t he exanpl e mgigriad sudinasnait@iwvbber, EPHIY 8sing NaRd FE, siligongeeasinar ether 46 of t he
conduit extends fromthe openi ng 44 beyond the surface 76 of the substrate.
Escut cheon ®nilag makriiats. A5 grearipeshaliovaeedch siseyePba agd Apkimayihawe éat i ng t hat

it could be nounted on the conduit 36 in any one of a nunber of ways which
provi de suppdyardly fadingesuiiase &8 whichiqpotagisrhe apiwagdls fasig sarfags PhRitbe assenbl y
enbodi ment whi ch uses plates 85, 87 in contact with the substrate surfaces
76 and 78, ceRBHlcandan puiwagdiyEcHIFuUERes BrIVBICh sarRfactE fpdaeaidiyyadinge spri nkl er
assenbly onto the substrate 14. As shown engagi ng surface 76, the plate 85
i s capt ur ed SHéGRRA O\ TR SLRFtRiEC K Witin Kig %Biﬁ‘géﬁe beardlydacine surkises he
sprinkler 50. Plate 87, engagi ng opPosite surface 78, is held in place

agai nst t he 53%f plge\esRPaAWSEOIIRY BDePRiedadttine §1oeMes eRAMEAR I3BPPRIGt 89 act s
as a conpression nut to secure the sprinkler assenbly to the substrate upon
ti ght eni ng. teotriaklepassemobnonine sl e sprinkl er assenbly applicable to
any of the feasible installations is described with reference to Figures 4A

\?vin? h|4§ t ﬁ‘z i‘i@%l It nBE%o%ﬁ@ﬁ?lﬁéﬁppérp %ryhael svp%naél‘ as%%%ib}yi égnﬁg%rovildﬂédtb@iaspaefrxanpl €,
of escutcheons 68 and 70 positioned surrounding the opening 44 on opposite
sides of the substrate 14. In this example, escutcheon 68 is positioned proximate
to the second end 46 of the conduit 36 and is retained to the assembly by
engagement with the sprinkler 50. Note that a portion 72 of second sleeve 56b
extends from the opening 44 and is engaged by the escutcheon 68. Escutcheon
70 is positioned proximate to the first end 38 of conduit 36 and is mounted on the
conduit. In the example shown in Figure 4A, the escutcheon 70 is retained to the
conduit by a clamp 74, which may be integral with the escutcheon or, as shown, a
separate component. Tightening of the clamp 74 cinches it to the conduit and
thereby fixes the escutcheons 68 and 70 in contact with respective surfaces 76
and 78 on opposite sides 48 and 40 of the substrate 14 to provide support to the

assembly 66. A portion 80 of first sleeve 56a extends from opening 44 and is

engaged by the escutcheon 70.

[0022] Another sprinkler assembly embodiment 82 is illustrated in Figure 5
wherein the escutcheon 70 is secured to the conduit 36 threadedly by compatible

screw threads 84 and 86 respectively positioned on the escutcheon and the
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its closed configuration which maintains the conduit 36 in a dry condition
by keeping water or other fire suppressing fluid in the flexible hose 42
and t he pwpizogg/meszaork 22. In the closed confi gurati on, PaTHES2Me/0e418B1 Ng
menber 94 is held in sealing engagenent with a seat 96 positioned within
the conduit 36 proximate to the first end 38 of the conduit 36 by a rod 98.
Rod 98 extends fromthe val ve closing nenber 94 through the conduit 36 to a
cap 100 which covers the opening 102 of sprinkler 50. Cap 100 is held in
position by the heat sensitive trigger 52, which is supported by the
sprinkler arns 104. Heat sensitive trigger 52 may be, for exanple, a

frangi bl e glcasgduibUtaiatidn ofdlge esautchgoméawhse irs¢antace with the slibstsatesurfeeshani sm
hel d toget her by a sol der having a precisely defined nelting tenperature.
Rod 98, and 7Stfsaws heesciehednoed intp easiase witlthet appapitecsiiriace i76 aad theceimd, ar e

bi ased into the open configuration by a spring el enent 106 which acts

bet ween t he S§BRArtsgBe spENker Seadnbly 82 9 thpsuhstrattomddetwesieliet o the rod 98. As
shown in Figure 4B, when the heat froma fire causes the trigger 52 to
break or f alescyplaonsi Noiothpbihgescuelnenrasds shvitiaphaoom ke whichs subj ect ed
to the conpression force of spring 106 and water pressure acting on valve
cl osi ng nentiidicaes hpkibigh beriiaghad te thepassemillyds oneapa neoberaitvayei her i xedl y
attached to any part of the sprinkler assenbly, falls away and rel eases the
rod 98. Rod eéﬁr,“p'ﬁowgH%ﬁ@%%é@he%%éttﬁcﬁﬁﬁ¥%thﬁW@n@bfrif%%{ @flaB® under the
bi asing force of spring 106 as well as the water pressure against the valve
cl osi ng nment&r Woreas GioPus Shawsoilie eerdcheansé tE'Ieég‘PCﬁ)gaWBéﬂo cgAdélat and

t her eby perm.t water %10 to flow through the conduit 36 to be di scharged
fromthe sprPNINEGANSET 6pMB{RRSGFY dhrep 77 TeRPRGIVelY 988 i es accor di ng

to the inventign permt greater flexibility in the design and construction
of fire supﬁ?%‘g&et%ﬁ @Qé?%ﬁ@%’j} 3@u;§{9@ﬁ’@?h‘@ “¥Ei RETF PRRPEMEASSERWNY wi t hi n

e ot oo FeRwrk AN e S5 o5 REORuBY ShSE T B et "
connectable in flyuid co ni.catign wth a pjping network carrying a fire
suppr essi ng ORYYI tﬁg S%@?%?ﬁ%%l@%ﬁ“ﬁ%&?ﬁv&%% ﬁb‘s h?‘ﬁﬁﬁh@?a@t%mﬁjgh an
opening 1n &, EllstJ)I’SetS r6ae;[n%’7 A fcgtinsgf) t%latnlr clzo%rld t?es %%m?tleg o%?rrlg)cr:cl)nsdlu[’g%G in any one

of a number of ways which provide support to the assembly.

[0023] Figure 8 shows a sprinkler assembly embodiment which uses plates
85, 87 in contact with the substrate surfaces 76 and 78, respectively, to help
distribute loads imposed by the sprinkler assembly onto the substrate 14. As
shown engaging surface 76, the plate 85 is captured between the surface and an
escutcheon 68 mounted on the sprinkler 50. Plate 87, engaging opposite surface
78, is held in place against the surface by a hex nut 89 threaded to the conduit 36.
Nut 89 acts as a compression nut to secure the sprinkler assembly to the

substrate upon tightening.

[0024] Operation of an example sprinkler assembly applicable to any of the
feasible installations is described with reference to Figures 4A and 4B. As shown

in Figure 4A, the valve 54, positioned, in this example, within the conduit 36, is in

11



a conduit having a first end connectable to said piping network on one side
of said substrate and a second end positionable adjacent to an opposite

si de of swpAoBUI2Bat €; a val ve novabl e bet wmegrusaoiclooset
position preventing said liquid fromentering said conduit, and an open
position allowing said liquid to flow through said conduit; a sprinkler
nmount ed on said second end of said conduit; a sleeve positioned within said
openi ng and surroundi ng said conduit. 2. The sprinkler assenbly
according to Caim1, wherein said valve is positioned within said conduit.
3. The sprinkler assenbly according to Claim1, wherein said sleeve is

posi ti oned [IF 6iosaGERNTigyradian whichrsainiaing teg ceneut 36 ghadntcondionby 4. The
sprinkler assenbly according to Claim3, wherein a portion of said sleeve
ext ends froﬁ@%@ﬂ@“@ﬁ%ﬁrﬁ@ergﬁﬁﬁpﬂ§§%ﬁ%ﬂwdﬁU$?ﬁ§Wb@6W§?ﬂ%@ﬁ@”&ﬁ”@@@utcheon
positioned on said one side of said substrate and surrounding said opening,
sai d escut cHebPieAgal the cosee corfiotiadan.of valyg dosing@geber 94 is held in

sealing engagement with a seat 96 positioned within the conduit 36 proximate to
the first end 38 of the conduit 36 by a rod 98. Rod 98 extends from the valve
closing member 94 through the conduit 36 to a cap 100 which covers the opening
102 of sprinkler 50. Cap 100 is held in position by the heat sensitive trigger 52,
which is supported by the sprinkler arms 104. Heat sensitive irigger 52 may be, for
example, a frangible glass bulb filled with a heat sensitive liquid, or a mechanism
held together by a solder having a precisely defined melting temperature. Rod 98,
and therefore the closing member 94 to which it is attached, are biased into the
open configuration by a spring element 106 which acts between the seat 96 and a
stabilizing spider 108 attached to the rod 98. As shown in Figure 4B, when the
heat from a fire causes the trigger 52 to break or fall apart it no longer supports
the cap 100, which is subjected to the compression force of spring 106 and water
pressure acting on valve closing member 94 through the action of rod 98. Cap
100, not being fixedly attached to any part of the sprinkler assembly, falls away
and releases the rod 98. Rod 98, now unconstrained, moves toward the sprinkler
50 under the biasing force of spring 106 as well as the water pressure against the
valve closing member 94 and thus allows the valve closing member to unseat and
thereby permit water 110 to flow through the conduit 36 to be discharged from the

sprinkler 50 onto the fire.

[0025] Sprinkler assemblies according to the invention permit greater

flexibility in the design and construction of fire suppression systems by supporting

12



5. The sprinkler assenbly according to daim3, further conprising an
escut cheon positioned on said one side of said substrate and surroundi ng
sai d operwogoiapit3escut cheon bei ng nounted on sai d con®#airtus2012/044147 6. The
sprinkler assenbly according to Claim5, wherein said escutcheon is

t hreadedly attached to said conduit. 7. The sprinkler assenbly
according to Claim5, further conprising a clanp engagi ng said conduit and
positioned adjacent to said escutcheon. 8. The sprinkler assenbly
according to Claim1l, wherein said sleeve is positioned proximte to said
second end of said conduit. 9. The sprinkler assenbly according to

d ai m 8, whéhespiinklepassandily withis shagsubisisaied fasivingritie stuaiwiedwing wiplepiedg, sai d
assenbly further conprising an escutcheon positioned on said opposite side
of said subgndaperigigld frony the wrinaetwaikd openi ng, sai d escut cheon engagi ng
said portion of said sleeve. 10. The sprinkler assenbly according to
Claim8, further conprising an escutcheon positioned on said opposite side
of said substrate and surroundi ng sai d openi ng, said escutcheon being
nmount ed on said conduit. 11. The sprinkler assenbly according to

Cl aim 10, wherein said escutcheon is threadedly attached to said conduit.

13



12. The sprinkler assenbly according to Caim10, further conprising a

cl anp engagi ng said conduit for attaching said escutcheon thereto.

13. The swoi2nid/ees2assenbly according to Caim8, furthePCTarspei2oi41g7 an
escut cheon positioned on said opposite side of said substrate and
surroundi ng said opening, said escutcheon being mounted on said sprinkler.
14. The sprinkler assenbly according to Caim1, wherein said sl eeve has an
inwardly facing surface in contact with an outwardly facing surface of said
conduit, said sleeve further having an outwardly facing surface in contact
with an inwardly facing surface of said substrate within said opening.

15. The spri¥at&rclaiggdnsl y according to O aim 14, wherein said outwardly
facing surface of said sleeve is tapered. 16. The sprinkler assenbly

according to Claim1, . further conprisi .a_ flexible hgse attached to said
T ond o Sarh ™ SiinklH brm g AR inettRR 1 11 SR S DA P A 1

net wor k. 17. A sprinkler assenmhly cpnnectable in fluid conmunication
Wi th a pipi GRS GG FiesuRgresSing Na it it SR BRI, SYSeqINebea%i d spr i nkl er
assenbly bein t endabl.e t hrough an ening.jn a bstrate aid rinkl er
recenbly cofpPnaas retshan obenty ' dkyRRFHe. i fhrikEr foe SRS ot abl o
to said piping network on one side of said substrate and a second end

positionabl e adj acent {Qqa0nARRPS fifsLertd B5hnRliaBRE sTHBRAP &work on

one side of said substrate and a second end positionable adjacent to an opposite

side of said substrate;

a valve movable between a closed position preventing said liquid
from entering said conduit, and an open position allowing said liquid to flow

through said conduit;
a sprinkler mounted on said second end of said conduit;

a sleeve positioned within said opening and surrounding said

conduit.

2. The sprinkler assembly according to Claim 1, wherein said valve is

positioned within said conduit.

3. The sprinkler assembly according to Claim 1, wherein said sleeve is

positioned proximate to said first end of said conduit.

4. The sprinkler assembly according to Claim 3, wherein a portion of said
sleeve extends from said opening, said assembly further comprising an
escutcheon positioned on said one side of said substrate and surrounding said

opening, said escutcheon engaging said portion of said sleeve.
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a val ve being novabl e between a cl osed position preventing said liquid from
entering said conduit, and an open position allowng said liquid to flow

t hrough swiDdosaneedt; a sprinkler nmounted on sai d seconeCerus2ab/osasd
conduit; 16 a first sleeve positioned wthin said opening and
surroundi ng said conduit, said first sleeve being positioned proxinmte to
said first end of said conduit; a second sleeve positioned within said
openi ng and surroundi ng said conduit, said second sl eeve being positioned

proximate to said second end of said conduit. 18. The sprinkl er
assenbly according to Caim17, wherein said valve is positioned within
said conduit. 5. The sprinkler assembly according to Claim 3, further comprising an

escutcheon positioned on said one side of said substrate and surrounding said

opening, said escutcheon being mounted on said conduit.

6. The sprinkler assembly according to Claim 5, wherein said escutcheon

is threadedly attached to said conduit.

7. The sprinkler assembly according to Claim 5, further comprising a clamp

engaging said conduit and positioned adjacent to said escutcheon.

8. The sprinkler assembly according to Claim 1, wherein said sleeve is

positioned proximate to said second end of said conduit.

9. The sprinkler assembly according to Claim 8, wherein a portion of said
sleeve extends from said opening, said assembly further comprising an
escutcheon positioned on said opposite side of said substrate and surrounding

said opening, said escutcheon engaging said portion of said sleeve.

10. The sprinkler assembly according to Claim 8, further comprising an
escutcheon positioned on said opposite side of said substrate and surrounding

said opening, said escutcheon being mounted on said conduit.

11. The sprinkler assembly according to Claim 10, wherein said

escutcheon is threadedly attached to said conduit.

12. The sprinkler assembly according to Claim 10, further comprising a

clamp engaging said conduit for attaching said escutcheon thereto.
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19. The sprinkler assenbly according to Claim17, wherein said first sleeve
has an inwardly facing surface in contact with an outwardly facing surface
of said cwodnie2®aid first sleeve further having an oureanskei2faging
surface in contact with an inwardly facing surface of said substrate within
sai d openi ng. 20. The sprinkler assenbly according to Caim 17,
wherein said second sl eeve has an inwardly facing surface in contact with
an outwardly facing surface of said conduit, said second sleeve further
having an outwardly facing surface in contact with an inwardly facing
surface of said substrate within said opening. 21. The sprinkler
assenbl y accordi g The epraikiar 8gserhbly abeardicptopClasi Agfuahdricostprisiagahcheon
positioned on said one side of said substrate, said first escutcheon

sur r oundi ng esaitdhenparrisitigned on said opRositEisidesqishidkdubstrate sedbliyowciogr di ng t o
Claim 21, wherein a portion of said first sleeve extends from said opening,
sai d first SalARSHBENSAE§agH iehposdegparunteshorpsaid sprinkferr st sl eeve.

23. The sprinkler assenbly according to Claim21, wherein said first
escutcheon is m)%mtgd on said conduit. 24. The sprinkler assenbly
according to O aifn 21e SRfKEREFSRRRY AT HiRe i Glaidbhavhespinsaldeievphasti oned on
sai d opposite.sidg ?f,said substrate, said second escut cheon surrounding
sai d openi ngn inwardly fagiag sytface dm FOHRGL 4fith 20 QUIMAT)lY ARcingt sHirfage bs@Y ai m 24,
wherein a portion of said secopd sl eeve extends from sai d opening, said
second escut’@idth S@ﬂﬁ% ?’?\B“rg‘ﬁf Ea‘ﬁ'&ﬁ i BWWSTdt%féF'Bg SBERRTIN SpRiggiegvith an

inwardly facing surface of said substrate within said opening.

15. The sprinkler assembly according to Claim 14, wherein said outwardly

facing surface of said sleeve is tapered.

16. The sprinkler assembly according to Claim 1, further comprising a
flexible hose attached to said first end of said conduit for connecting said conduit

to said piping network.

17. A sprinkler assembly connectable in fluid communication with a piping
network carrying a fire suppressing liquid, said sprinkler assembly being

extendable through an opening in a substrate, said sprinkler assembly comprising:

a conduit having a first end connectable to said piping network on
one side of said substrate and a second end positionable adjacent to an opposite

side of said substrate;

a valve being movable between a closed position preventing said
liquid from entering said conduit, and an open position allowing said liquid to flow

through said conduit;
a sprinkler mounted on said second end of said conduit;
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26. The sprinkler assenbly according to Caim 24, wherein said second

escut cheon is nounted on said conduit. 27. The sprinkler assenbly
accor di ngvoao/epizs 24, wherein said second escut cheon i #Craiseaied44an7 sai d
sprinkler. 28. The sprinkler assenbly according to Caim 17, further

conprising a flexible hose attached to said first end of said conduit for
connecting said conduit to said piping network. 29. A freezer, conprising:
a conpartment defined by a plurality of interconnected substrates;

a pi ping network positioned outside of said conpartnent and supplying a
fire suppressing liquid; at |east one sprinkler assenbly conprising:

a conduit extending t%ﬁ%ﬁ@??vﬁrﬁ’()é'ﬁi@'f*ﬁ%‘ﬁ'th'mS%ﬁép@ﬂ'”%Q”stgtﬂj@tjmﬁtsé§ sai d
conduit having a first end connected to said pip network on one side of
sai d one suB@F@%&éwﬁﬁﬁﬂéb§€%6ﬁﬂg89%“%6@ﬂ¥?%mé@t@é@%@éﬁﬁngéfﬁﬁdopposite si de

of said one substrate;
conduit;

a second sleeve positioned within said opening and surrounding
said conduit, said second sleeve being positioned proximate to said second end of

said conduit.

18. The sprinkler assembly according to Claim 17, wherein said valve is

positioned within said conduit.

19. The sprinkler assembly according to Claim 17, wherein said first
sleeve has an inwardly facing surface in contact with an outwardly facing surface
of said conduit, said first sleeve further having an outwardly facing surface in

contact with an inwardly facing surface of said substrate within said opening.

20. The sprinkler assembly according to Claim 17, wherein said second
sleeve has an inwardly facing surface in contact with an outwardly facing surface
of said conduit, said second sleeve further having an outwardly facing surface in

contact with an inwardly facing surface of said substrate within said opening.

21. The sprinkler assembly according to Claim 17, further comprising a
first escutcheon positioned on said one side of said substrate, said first

escutcheon surrounding said opening.

22. The sprinkler assembly according to Claim 21, wherein a portion of
said first sleeve extends from said opening, said first escutcheon engaging said

portion of said first sleeve.
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a val ve being novabl e between a cl osed position preventing said liquid from
entering said conduit, and an open position allowng said liquid to flow

t hrough swiDdosaneedt; a sprinkler nmounted on sai d seconeCerus2ab/osasd
conduit; a sleeve positioned within said opening and surroundi ng said

condui t. 30. The freezer according to Caim?29, wherein said valve
is positioned within said conduit. 31. The freezer according to
Claim 29, wherein said sleeve is positioned proxinate to said first end of
said conduit. 32. The freezer according to Claim31, wherein a

portion of said sleeve extends from said openi ng outside of said

conpart ment, sai 8.f Feesgeinkianassambly aenording fogClaim 2 onlter¢irsaidpiirsi t i oned on
sai d one side of said one substrate and surroundi ng said opening, said
escut cheon eésgegheny is alciniseran sid efndgidi d sl eeve. 33. The freezer
according to Claim31, further conprising an escutcheon positioned on said

one side of said one substrate and surroundi ng said opening, said
escut cheon bei ng2holifg 8RIITHIET aFeiNRibAcRPEing to Claim 21, further comprising a

second escutcheon positioned on said opposite side of said substrate, said

second escutcheon surrounding said opening.

25. The sprinkler assembly according to Claim 24, wherein a portion of
said second sleeve extends from said opening, said second escutcheon engaging

said portion of said second sleeve.

26. The sprinkler assembly according to Claim 24, wherein said second

escutcheon is mounted on said conduit.

27. The sprinkler assembly according to Claim 24, wherein said second

escutcheon is mounted on said sprinkler.

28. The sprinkler assembly according to Claim 17, further comprising a
flexible hose attached to said first end of said conduit for connecting said conduit

to said piping network.
29. A freezer, comprising:
a compartment defined by a plurality of interconnected substrates;

a piping network positioned outside of said compartment and

supplying a fire suppressing liquid;

at least one sprinkler assembly comprising:
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34. The freezer according to Claim29, wherein said sleeve is positioned
proxi mate to said second end of said conduit. 35. The freezer

accor di ngvoco/@apszs34, wherein a portion of said sl eevePextuseaz/ofi41em sai d
opening inside said conpartnent, said freezer further conprising an

escut cheon positioned on said opposite side of said one substrate, said
escut cheon engagi ng said portion of said sleeve. 36. The freezer
according to Claim 34, further conprising an escutcheon positioned on said
opposite side of said one substrate and surroundi ng said opening, said
escut cheon being mounted on said conduit. ~_ 37. The freezer according
to O aim34, further &gt sxiggding thsgwalt Ihereningds poe eheaid syPséraled. opposi te
side of said one substrate and surroundi ng sai d opening, said escutcheon
bei ng mount &@dsenduaf B @ Hret eRd connected tgaid pipingfrielEork oNAESHW Hg to O ai m
29, wherein said sleeve has an inwardly facing surface in contact with an
out war dl y f S&idRyesyPeisrie apf asgrentyrRasitionagadiacaniisan prRashepida&li ng an
outwardly facjing surface in contact with an inwardly facing surface of said
substrate wSeRiFesHPEBeni ng. 39. The freezer according to C aim
29, further conprising a flexible hose having a first end attached to said

first end of said conduit .and a seco end attached.to said piping network.
40. A freezer, conpr ias\f%vge: beén%rg%a}ﬁ? ﬁ%wgeragfcfoagﬁ pgﬁ)t'%{' Ff)rleﬂ‘?'ﬂ'lngtsg'dof
I nter ConneCtliSL(led ?r%%setnrtgrlinegss.aid conduit, and an open position allowing said liquid to flow

through said conduit;
a sprinkler mounted on said second end of said conduit;

a sleeve positioned within said opening and surrounding said

conduit.

30. The freezer according to Claim 29, wherein said valve is positioned

within said conduit.

31. The freezer according to Claim 29, wherein said sleeve is positioned

proximate to said first end of said conduit.

32. The freezer according to Claim 31, wherein a portion of said sleeve
extends from said opening outside of said compartment, said freezer further
comprising an escutcheon positioned on said one side of said one substrate and

surrounding said opening, said escutcheon engaging said portion of said sleeve.

33. The freezer according to Claim 31, further comprising an escutcheon
positioned on said one side of said one substrate and surrounding said opening,

said escutcheon being mounted on said conduit.
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a piping network positioned outside of said conpartnment and supplying a
fire suppressing liquid; at |east one sprinkler assenbly conprising:

a condui twexpsmieizg t hrough an opening in one of said skbStusatiesss1sai d
conduit having a first end connected to said piping network on one side of
said one substrate and a second end positioned adjacent to an opposite side
of said one substrate; a val ve bei ng novabl e between a cl osed
position preventing said liquid fromentering said conduit, and an open
position allowing said liquid to flow through said conduit; a sprinkler
mount ed on said second end of said conduit; , , a first sleeve
posi tioned wi t hi #*shIQIT8RASH AR AR ISHRID aRaYIFGEE 8R1d IGSYBIR ROSTIOARY fi r st

sl eeve being positioned proximate to said first end of said conduit;

a second sl GEVEMBEIP £RiEFEEONG 1M 9f S8Kli@neeni ng and surroundi ng said
conduit, said second sl eeve being positioned proximte to said second end

of said conduit. 35. The freezer according to Claim 34, wherein a portion of said sleeve

extends from said opening inside said compartment, said freezer further
comprising an escutcheon positioned on said opposite side of said one substrate,

said escutcheon engaging said portion of said sleeve.

36. The freezer according to Claim 34, further comprising an escutcheon
positioned on said opposite side of said one substrate and surrounding said

opening, said escutcheon being mounted on said conduit.

37. The freezer according to Claim 34, further comprising an escutcheon
positioned on said opposite side of said one substrate and surrounding said

opening, said escutcheon being mounted on said sprinkler.

38. The freezer according to Claim 29, wherein said sleeve has an
inwardly facing surface in contact with an outwardly facing surface of said conduit,
said sleeve further having an outwardly facing surface in contact with an inwardly

facing surface of said substrate within said opening.

39. The freezer according to Claim 29, further comprising a flexible hose
having a first end attached to said first end of said conduit and a second end

attached to said piping network.
40. A freezer, comprising:

a compartment defined by a plurality of interconnected substrates;
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41. The freezer according to C aim40, wherein said valve is positioned
within said conduit. 42. The freezer according to Caim40, wherein
sai d firswosbsaees2Bas an i nwardly facing surface i n conPattused2lo4an7
outwardly facing surface of said conduit, said first sleeve further having
an outwardly facing surface in contact with an inwardly facing surface of
said substrate within said opening. 43. The freezer according to

Cl ai m 40, wherein said second sleeve has an inwardly facing surface in
contact with an outwardly facing surface of said conduit, said second

sl eeve further having an outwardly facing surface in contact with an
inwardly facing surf &Ripiof nebwatk sediianed ogtsidetdiisaidsmimpadpent angl 44,
The freezer according to Claim40, further conprising a first escutcheon
posi tioned GHPRI¥NG adiresypniessstg ligwlidd one substrate and surrounding said
openi ng. 45. The freezer according to Caim44, wherein a portion of

said first sleeve extends from said opening, said first escutcheon engaging
said portion of said #ilpagt ogF seikler assembly ggmprgiRg:f r eezer according to
Claim44, wherein said first escutcheon is nmounted on said conduit.

a conduit extending through an opening in one of said substrates,
said conduit having a first end connected to said piping network on one side of
said one substrate and a second end positioned adjacent to an opposite side of

said one substrate;

a valve being movable between a closed position preventing said
liquid from entering said conduit, and an open position allowing said liquid to flow

through said conduit;
a sprinkler mounted on said second end of said conduit;

a first sleeve positioned within said opening and surrounding said
conduit, said first sleeve being positioned proximate to said first end of said

conduit;

a second sleeve positioned within said opening and surrounding
said conduit, said second sleeve being positioned proximate to said second end of

said conduit.

41. The freezer according to Claim 40, wherein said valve is positioned

within said conduit.

42. The freezer according to Claim 40, wherein said first sleeve has an

inwardly facing surface in contact with an outwardly facing surface of said conduit,
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47. The freezer according to Caim40, further conprising a second
escut cheon positioned on said opposite side of said one substrate and

sur roundiwg 28s/0d232p€eni ng. 48. The freezer accor diPag/useoi1Cioaiat 47,
wherein a portion of said second sl eeve extends from sai d opening, said
second escut cheon engagi ng said portion of said second sl eeve. 49.
The freezer according to Caim47, wherein said second escutcheon is
nount ed on said conduit. 50. The freezer according to C aim47,
wherein said second escutcheon i s nounted on said sprinkl er. 51. The

freezer accordjn o C aim40, further conprising a flexible hose having a
first end at4dh cfﬁqeé!%‘émt?rf‘PY'gQ a%ﬁﬂt"@fd'&fﬂctﬂ‘gédﬂﬁﬂ%ﬁ’!"Cﬁﬁ@chw'éré%’bnd end
attached to sai in e 52. A sprinkler installation,
conpri si ng: '”Warg'yl?ad?”g g“rgcgw?%? grestats WA 53 oReRiBGmer at ure control | ed
interior space and an exterior space separated from one another by a

substrate; 43. The freezer according to Claim 40, wherein said second sleeve has an

inwardly facing surface in contact with an outwardly facing surface of said conduit,
said second sleeve further having an outwardly facing surface in contact with an

inwardly facing surface of said substrate within said opening.

44. The freezer according to Claim 40, further comprising a first
escutcheon positioned on said one side of said one substrate and surrounding

said opening.

45. The freezer according to Claim 44, wherein a portion of said first
sleeve extends from said opening, said first escutcheon engaging said portion of

said first sleeve.

46. The freezer according to Claim 44, wherein said first escutcheon is

mounted on said conduit.

47. The freezer according to Claim 40, further comprising a second
escutcheon positioned on said opposite side of said one substrate and

surrounding said opening.

48. The freezer according to Claim 47, wherein a portion of said second
sleeve extends from said opening, said second escutcheon engaging said portion

of said second sleeve.

49. The freezer according to Claim 47, wherein said second escutcheon is

mounted on said conduit.
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a piping network positioned within said tenperature controlled interior
space and supplying a fire suppressing liquid; at |east one sprinkler
assenbl y worepriepirg: a conduit extending tirCOMSRORO4OPENI NG i N
said substrate, said conduit having a first end connected to said piping
network and a second end positioned adjacent to said exterior space;

a val ve being novabl e between a cl osed position preventing said liquid from
entering said conduit, and an open position allowing said liquid to flow

t hrough said conduit; a sprinkler nmounted on said second end
of said conduit and extendlng into said exterior space,

first sleeve posPQ.i bieticeder BEGPr&iAY & ng@hﬂﬁgfvfmﬁ@ln§alﬂrsgewm eRFUCHEON Sondui t
said first sleeve being positioned proximate to said first end of said
condui t; mounted on said gEYRE sl eeve positioned wthin said opening and
surroundi ng said conduit, sald second sl eeve being positioned proximate to

sai d second end condu
8‘[ ’F geezer accordmg to Claim 40, further comprising a flexible hose

having a first end attached to said first end of said conduit and a second end

attached to said piping network.
52. A sprinkler installation, comprising:

a structure comprising a temperature controlled interior space and

an exterior space separated from one another by a substrate;

a piping network positioned within said temperature controlled

interior space and supplying a fire suppressing liquid;
at least one sprinkler assembly comprising:

a conduit extending through an opening in said substrate, said
conduit having a first end connected to said piping network and a second end

positioned adjacent to said exterior space;

a valve being movable between a closed position preventing said
liquid from entering said conduit, and an open position allowing said liquid to flow

through said conduit;

a sprinkler mounted on said second end of said conduit and

extending into said exterior space;
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53. The sprinkler installation according to Claimb52, wherein said valve is
positioned within said conduit. 54. The sprinkler installation

accor di ngvoco@apses52, further conprising a flexible hogeThseimgysa4tirst
end attached to said first end of said conduit and a second end attached to
sai d pi pi ng network. 55. The sprinkler installation according to
Claim52, wherein said first sleeve has an inwardly facing surface in
contact with an outwardly facing surface of said conduit, said first sleeve
further having an outwardly facing surface in contact with an i nwardly
facing surface of said_substrate within said opening. 56. The
sprinkler installati ohiSES/E\H RR§ItioBeEWEiMSsiY oPRABE @NA syEPwhdinaseist dl y f aci ng
surface of said first sleeve is tapered. 57. The sprinkler

i nst al | at i orfP4eWb SR Ysisieers fringpestiopRst RipXimats tg sgiddseicengiobesid has an
inwardly facing surface in contact with an outwardly facing surface of said
condui t, saﬁ@”gﬁkond sl eeve further having an outwardly facing surface in
contact with an inwardly facing surface of said substrate within said

openi ng. 58. T rinkler .installation accordi to ai m 56,
V\Eer ei g sai d outwar dl%lp Cé)@lgr‘?‘geeﬁjp?%{éo@egfw'@ﬁ'i F S %r]dggwré)“i’ Ng aper ed.

59. Th i i i di ng. im52, furth i si
st esout chbergatetbesBhhdPeRTBetl B er pBpMigie 4 oSt ng el o

openi ng. said conduit.

53. The sprinkler installation according to Claim 52, wherein said valve is

positioned within said conduit.

54. The sprinkler installation according to Claim 52, further comprising a
flexible hose having a first end attached to said first end of said conduit and a

second end attached to said piping network.

55. The sprinkler installation according to Claim 52, wherein said first
sleeve has an inwardly facing surface in contact with an outwardly facing surface
of said conduit, said first sleeve further having an outwardly facing surface in

contact with an inwardly facing surface of said substrate within said opening.

96. The sprinkler installation according to Claim 55, wherein said outwardly

facing surface of said first sleeve is tapered.

57. The sprinkler installation according to Claim 56, wherein said second
sleeve has an inwardly facing surface in contact with an outwardly facing surface
of said conduit, said second sleeve further having an outwardly facing surface in

contact with an inwardly facing surface of said substrate within said opening.
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60. The sprinkler installation according to C aim58, wherein a portion of
said first sleeve extends from said opening, said first escutcheon engagi ng
sai d portworrossfo2gadd first sleeve. 61. The spri nkCe&rusemgaiibat i on
according to Claimb58, wherein said first escutcheon is nounted on said
condui t. 62. The sprinkler installation according to C ai m 58,
further conprising a second escutcheon positioned within said exterior
space and surroundi ng said opening. 63. The sprinkler installation
according to Claim6l1l, wherein a portion of said second sleeve extends from
sai d opening, said second escutcheon engaging said portion of said second
sl eeve. 648 Theswisklenkistallajiofsacepldiig toflaitcts whatpin eridoaivardy

wherein said second escutcheon is nmounted on said conduit. 65. The
spri nkl er i fadrg swtacenf avid seenndgleaye @ @peiedl, wherein said second
escutcheon is mounted on said sprinkler.

59. The sprinkler installation according to Claim 52, further comprising a
first escutcheon positioned within said interior space and surrounding said

opening.

60. The sprinkler installation according to Claim 58, wherein a portion of
said first sleeve extend‘s from said opening, said first escutcheon engaging said

portion of said first sleeve.

61. The sprinkler installation according to Claim 58, wherein said first

escuicheon is mounted on said conduit.

62. The sprinkler installation according to Claim 58, further comprising a
second escutcheon positioned within said exterior space and surrounding said

opening.

63. The sprinkler installation according to Claim 61, wherein a portion of
said second sleeve extends from said opening, said second escuicheon engaging

said portion of said second sleeve.

64. The sprinkler installation according to Claim 61, wherein said second

escuicheon is mounted on said conduit.

65. The sprinkler installation according to Claim 61, wherein said second

escutcheon is mounted on said sprinkier.
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