Fl exi bl e Assenbly for Sprinklers Field of the Invention [0001] This
invention relates to a flexible assenbly for connectin% rinklers to
branch |in®92PH31R% r e suppression system 5 Backuound ﬂF&’SFWW@@Pﬁ re
suppression sprinkler systens used, for exanple, in structures such
as office buildings, hotels, marehouses and private residences have a
pi ping network conprising a riser pipe connected to a source of
pressurized fire suppressing fluid, for exanple, a liquid, such as
wat er, or a gas, such as halon. 10 Branch pipe lines are connected to
the riser pipe at each floor of the structure and extend throughout
each floor so that fire supprBEkxiblegskdmlilylfor@pribdexsel i ver ed t hr ough
the branch lines to any |ocation on each floor. The branch lines are
usual | y suspendggia@mnbanggios attached to the structural ceiling of
each floor. Sprinklers, which serve to discharge the fluid in the

event of a fire e connected .15t 0 t he nch flexible
conduits. The u@gﬁgf f1 eXPHIRETEhE “?§)$$ l%§§m§%©$5§%n%ﬂ9%ntage as
it allows the pgshitier®n @inch gesspa fimkhgrssibosysemeasi | y adj ust ed, both
| aterally and vertically, in relation to the decorative ceiling whi ch
may be suspende t{l. the structural ceiling of each floor. The
flexible congU|gMQ Qﬁ%jﬂtne during installation, as it obviates the
need for the technician to install a rigid 70 pi pe assenbly,

conpri sed of co@2ngs aFiEr spPRsRssieR gprkicEsysiews pBhieeranpe iIHFEKRES| | ne
to each sprinklggn ﬂmc%ﬁlldiﬁﬁ ﬁolt@@(varcWJq@; afld f)l‘l\glh:q cdMcR&s a&&%fmhﬁ(g even
a mnor mscalculatjon, either in the design or |nstallat|on can be

aesthetically W@%Wﬂrﬁﬁéw‘?rﬁﬁ’éé%’é‘ﬁ?‘%‘btpé souerPf PEgrred fae edesi gn

and reinstal | atdupptessin@ 0Rd] B EARYRN REVRNICAISASS mfd@gﬂsﬁmm aapgdui ts
used to connect_/5sprinklers to branch |lines of fire suppression

systens hav&d ¢ eli)’rta%fihri"l’(irl‘&iﬁﬁ‘%%’é‘“ecigﬂ (o B Hifp Pige a‘tfﬁ@ Rpos alfbeaniislyes aafi ch

occurs when fl extdall @rdi@nehbicE 1186180 U eEreisSppkdi@nPradhaybdelivered
over-torquing éﬂ% dgit1 The s rin kl ers nﬁﬁ have threaded
connect i ons. andioBHEROREhAEE P b IPERIChPMEER HeHoria BNCRASAE of t he

flexible usually suspended on hangers attached to the structural ceiling of cach floor.

Sprinklers, which serve (o discharge the fluid in the event of a fire, are connected
15  to the branch lines by flexible conduits. The use of flexible conduits provides a
great advantage as it allows the position of the sprinklers to be easily adjusted,
both lalerally and vertically, in relation to the decorative ceiling which may be
suspended beneath the structural ceiling of each floor. The flexible conduit saves
time during installation, as it obviates the need for the technician to install a rigid
200  pipe assembly, comprised of couplings and pipe segments, to connect the branch
line to each sprinkler head on the floor. With a rigid pipe assembly even a minor
miscalculation, either in the design or installation, can be aesthetically and

functionally unacceptable, and require a redesign and reinstallation.

[0003] Although advantageous, flexible conduits used to connect

25  sprinklers to branch lines of fire suppression systems have certain drawbacks.
For example, one disadvantage which occurs when flexible conduits arc used is
the problem of over-torquing the conduit. The sprinklers may have threaded

connections and torque is applied to connect them to the end of the flexible



conduit. Torque inadvertently applied to the conduit during
installation of the sprinkler may cause | eaks to occur, for exanple,
at the fitVPRYI LR the conduit is connected to the bre&T IS 241p/4¢8083
Additionally, torque nay be applied to the flexible conduit as a
result of a seism c event such as an earthquake due to 5relative
notion between the branch Iine and the sprinkler. If the applied
torque damages the flexible conduit, causing it to |eak, that may
prevent fire suppressing fluid fromreaching other parts of the
system where a fire has broken out as a result of the event. It is
advant ageous t ocevai. dl'oapg inadvegtentyragpi@dtothe hendhit dwinglinstadlativawl thet o
avoi d danmage. C r X i ch
10avoi ds the di g’?([]@gln ¢ Clagq%glsag%t?log%g OJ(&%W@?{& (e hP 1 gx g{&gé%d Mt
Summary of InvemcwmncthDtOM]bT&neh lirey ydilitionally onrsiee ngy bavpaksigotiey f or
connecting a sp f n system
I n one enbodi rrefri]éfxm‘f‘l ﬁéd&lpasarr%wQP&elSlrnl%geggﬁtg@cﬁa%)%?%a?dg%ﬁﬁﬁl(? havi ng a
first end cohnewtatibd wotion bt:lh-@erblhabmhphllmﬁend thnsprinBer. d8bompliedidrque
connectable to i
conmmuni cati on b(‘ieatlﬂﬁi %ﬁﬁ%%ﬂbggwnlﬂtewﬁﬁgggwd] B%gl\‘{g%ﬁﬁpnivllefgrfge buﬁpreﬁgmt er
is positioned bérg&en reankingphérmhitseat thersgsterh where a dirdhag higkeyfout dve condw t
for effecting attAchiRR el r lsEvaREIKL ol ol Vﬁeﬁﬁggmﬁéw the ke adapt er
has a bore providing fluid conmunication en the sprinkler and
t he conduit. Theonddbiprerid damee Thepess clgfghfcﬁamcbﬁorpﬂ@ctﬂ?lwsmhlzawhlalbl e to
the sprinkl e5 angidd iR AEANEnERLRR:Es ROk H 9RwAkEAGREchd@ the second end
of the conduit. The first and second adapter portions are rotatable
relatively to one anot]her 0005] I n an exanpl e enbodi nent, the second
adapter portio ube attached to the second end of the
conduit. The tube is received within the 95bore of the first adapter
portion. A ring08@Qdl is msih\tehmnendndaetsmesaelabiy futemesing h apakif tot he
tube and an inn I t rtion
for effecting aetgr?&}{g&?gﬁhfﬁg c'%ﬁ%sesg ﬁgﬁe#&gggl{l§%éll%g% end 58’5 econd
adapter porti orrsunpA%tsplprmblmcwglulthavmgsai firktené conpettahlean tltcrbemduhr@r and
surface of Ei‘e 4%&9&’ &P&w&bf&@@{qe%%nﬁ(%?erh%fcoﬁﬂﬁ PRIfs Afigt he first
adapt er portion e SpTI ring has an 1'nner pOI‘th on

comnnication between the branch line and the sprinkler. An adapter is

positioned between the sprinkler and (he second end of the conduit for elfecting
attachment of the sprinkler to the conduit. The adapter has a bore providing fluid
communication between the sprinkler and the conduit. The adapter has a first

20  adapter portion attachable to the sprinkler and a second adapter portion attached
to the second end of the conduit. The first and second adapter portions are

rotatable relatively to one another.

[0005] In an example embodiment, the second adapter portion comprises
a tbe attached to the second end of the conduit. The tube is received within the

25  bore of the first adapter portion. A ring scal is positioned between an outer
surface of the tube and an inner serface of the bore of the first adapter portion for
effecting a fluid-tight connection between the first and second adapter portions.
A split ring is positioned between the outer surface of the tube and the inner

surface of the bore of the first adapter portion. The split ring has an inner portion

)



sized to fit within an outwardly facing circunferential groove
positioned in the outer surface of the tube. The split ring further
has an out¥P2BU(B1%8%h sized to fit within an i nwardly f&&ETAG2010/048083
circunferential groove positioned in the inner surface of the bore of
the first adapter portion. The split ring prevents relative axial
5novenent between the first and second adapter portions but permts
relative rotation between the first and second adapter portions about
a longitudinal axis concentric with the bore. [0006]In anot her

exanpl e enbodi nent, the first adapter portion conprises a concave
spheri cal surf agedpodi wilhimedbuarardp faeing cirdverfgedtial Fheve posidaredinthe
spherical sur f ag g SUFLOUAASWbECHBONG ind REuSEONCL AJBRLEL RATS FON
conpri ses a convex spheri Cal"§urtage Sarron I'ng therporel The ‘convex
spheri cal surf aeihin an pesidty fenmcigimreetid gohowd pdshiensigr tin dhnadmfher
portion. An oppgasi ! i i ached to
sai d second endé’;}:’;t‘?et !t%ﬁeg&glgﬁgﬁlta? &)te?ﬁgﬁgrg n@gg&ggﬁgpﬁgéﬁksﬁﬂé‘%a%g fits

wi thin the cdncavenspiericcathe figt fralcecont edaptoypquéammbuttpemyjtstrdlgive 5 i r st
and second ada : ' Ly-el y A . This
enbodi nent al sglto E‘ggrp%r“&%? Q‘I& r{%ﬁaé\ﬂ&{eﬁén@gﬂ aﬁ\fi/1 bfﬁg‘]ﬁé“r’ {3@3?&%@%2%% The
retai ner surrowdeeniriseviddrptiore. spheri cal surface of the second adapter
portion and is attached to the first adapter portion. The second
adapt er porti onggs] Capt unedoh@ il ddinRhatiegits atgiet frudd r st
adapter portion. ZQE*LIOO'O?'] I n %/rg_t‘ angt her enbodi ment, a second adapter
i's positioned DOMREEH CHsaYsSARDG]SPIRSe BoRFloppEAt pp pchthoad Be opave
condui t for 1@f fpadricaguaide 3GRBRM thObord. MEhe GBS daptbOnoithif cbinpieda | | ne.
The second adapter has a se?ond bore providin ?Iuid conmmunj cati on
bet ween the br aBHF*SPRECH AT ACHETOBMES the bofh eI serygt SehaasH Brlasrds a
third adapter pekitibed adddeathaithesct@diabgidd patied) Aniopposadichaat fheurt h
95adapter portio

n gttached to the first end of t condui t. The third
and fourth adagPEPdpuper aiuots ehedse S Eoraeay B P06 oot her
[0008] I n an enbphérierinticfact fies Witit thicandap kgherig0 sitrfabntheoypietti@hg @esecond
t ube att achf_ﬂ to.t hg Jirst end (?.f t he ,ctc‘)n[([i‘ui b ol he seconﬂ?,t‘ ube bei ng
recei ved wi thi A $HAT EERYHIRIGPEIUGEs P Ruate FrHuyely 98¢ apolsg Thisn. A ring
seal is positi cagddibehvasemaaaretainer with concave spherical surface. The retainer

surrounds the convex spherical surface of the second adapter portion and is
attached to the first adapter portion. The second adapter portion is captured

between the retainer and the first adapter portion.

20 [0007] In yet another embodiment, a second adapter is positioned
between the branch line and the first end of the conduit for effecting attachment
of the conduit to the branch line. The second adapter has a second hore providing
fluid communication between the branch line and the conduit. The second
adapter has a third adapter portion attachable to the branch line and a fourth

25  adapter portion attached to the first end of the conduit. The third and fourth

adapter portions are rotatable relatively to one another.

[0008] In an embodiment, the fourth adapter portion comprises a second
tube attached to the first end of the conduit, the second tube being received within

the second bore of the third adapter portion. A ring seal is positioned between an



outer surface of the second tube and an inner surface of the second
bore for effecting a fluid-tight connection between the third and
fourth addBPéFnﬂ%ﬁ??ons. Furthermore, a split ring is P&IUSPUNEHSS
bet ween the outer surface of the second tube and the inner surface of
the second bore. The split ring has an inner portion 5sized to fit
within an outwardly facing circunferential groove positioned in the
outer surface of the second tube. The split ring further has an outer
portion sized to fit within an inwardly facing circunferential groove
positioned in the inner surface of the second bore. The split ring
prevents rel at i eteraxdfag ohtbyamdtiutisandwreinna befachdfithe wemdbowderh adapt er
portions but pegfdd o i Cori03h bR ORSHIPER bl blfids fodpsh four't
adapter portions about a ['dngitudinal axis concentric th the second
bore. [0009] | n Kusthermeost heplit endis@pnteared batweenthiei ontgr swifaest dithepogond on
conprises a congaveaaRNflet GttacSdifedE&nBBGE h%rkgﬁug& el %&‘rﬁ&FOf -
The concave spherical portion surrounds the second bore. Tﬁ ourth
adapt er por t¥ onsized tpliti vethdn an onsiasHy Earing pinaifereritiakgrpdva pesitianed wuledi ng
the second bor e, and,RRSbhONESadbeO e GNCridd 6 R has aﬁ"autgxg;Bﬂﬁ)'ntsEe@nd of
the fourth adapter portion is attached to the second end of the
conduit. The cofvieyitkipgeimvagily Beipg gramirentip@roge pasiioatfipthernnngsdr t i on
fits within the,gancamue séﬁmdr&ai{]hﬁﬂl{tfrﬁ% E?e%ntstrblﬁtixterlkfafjm@@ﬁﬁﬁt?r

portion thereby permtting the third an ourth adapter portions to

rotate rel ati velepvoen theirdpng fayeh adagtsr nUtiens BRIRSHRIFERIRtVEIrAdidnc| udes a

second retahﬂenmﬂﬂﬁhﬂﬁﬂﬁmﬁﬁ@ﬁﬁﬁﬁa&@ﬁ?ﬁh&ﬂka&ﬁ[ﬁﬁﬁ%ﬂﬂﬁhﬂm&%@ﬂﬁﬁﬁc
retai ner surrounds the convex spherical surface of the fourth adapter

portion and is ittBAe#EPA9™ he t hird adapter portion. The fourth
adapter portion is captured between the second retainer and the third
adapt er porti orf00ge9010] I1a ystanbtheranbbdigentakanipt ed@rbpdiidioinpaifesan
assenbly for 95connecting.a sprinkler to a pran line of a fire

o pa a5 on syeae et SRR ol Del BERRE Ton i BBt havi ng
a first end conmeashabirendahé eeordrbarec Thé foneh adaper porsmcongriend
connectabIeH;o the s an%Ie The ¢ anit(@h%vidqf fluid

comuni cat i on BEPREERPPHE SBRSAEROTTRE e eo%ﬁPlﬁﬁgﬁg?{mﬂﬁ”ﬁgapter
IS thereof. An opposite end of the fourth adapter portion is attached to the second
end of the conduit. The convex spherical surface of the fourth adapter portion fits
within the concave spherical surface of the third adapter portion thereby
permitting the third and fourth adapter portions to rotate relatively to one another.
20 This embodiment also includes a second retainer having a concave spherical
surface. The second retainer surrounds the convex spherical surface of the [ourth

adapter portion and is attached to the third adapter portion. The fourth adapter

portion is captured between the second retainer and the third adapter portion.

[0010] In still another example embodiment of an assembly for

25  connecting a sprinkler to a branch line of a fire suppression system, the assembly
comprises a flexible conduit having a first end connectable to the branch line, and
a sccond end connectable to the sprinkler. The conduit provides fluid
communication between the branch line and the sprinkler. An adapter is
positioned between the sprinkler and the first end of the conduit for effecting

30  attachment of the conduit to the branch line. The adapter has a bore providing



positi oned between the sprinkler and the first end of the conduit for
effecting 30 attachnent of the conduit to the branch line. The

adapt er ha¥OoHdPE2hroviding fluid communi cati on bet wE&EHHSRY B398t h
line and the conduit. The adapter has a first adapter portion
attachable to the branch Iine and a second adapter portion attached
to the first end of the conduit. The first and second adapter
portions are rotatable relatively to one another. 5[ 0011] I n one
enbodi ment, the second adapter portion conprises a tube attached to
the first end of the conduit. The tube is received within the bore of
the first adapt 8wid ponminigationbatwesy thedadnch Bnepod theiconiad. Bt aderser hana out er
surface of the L . irst
adapter porti onﬁ#tgar%a%?ﬂ)(e)@i{afl h%uggz{bﬁstg:ﬁ%%% @aﬂmecagﬁ%gégé Il?doffr?g%%{b&g%h t he
first and secondtaghedpr ¢ fipsbendiobing contjuis pThetfirptiapdysee@idsdantes ippitionsede

bet ween the out g, SUERGRIY ofll Hohstbe and the inner surface of the
bore of the first adapter "portion. The split ring has an inner
portion sized tg fit within an outwardly facing circunferenti al
groove posi tT on@8n t helnGut epPipgnh e sprond plapCrpREtOMEQEIPESSH £ fubg | ng
further has an QuERH (e tilsOdhd BF The dodd@it.f Tie twhelidietein Wihiakdhaye daci ng
circunferential groove positioned in the inner surface of the bore
150f the first ﬁgé’ﬁ{ %?P‘%cﬂ”ft}%nf“T*Fﬁée"éSIPPflt‘?ﬁeﬁBﬂBFeé?\i’éﬁP@r PERrseof e

axi al rrpvenrenlt [b‘@dédﬁ@ﬂirﬁlﬂfsuffi(ﬁﬁfthaﬂ&esﬁlﬁ@?_ﬁtﬁﬁﬁ&tiﬁaﬁicﬂ%ﬁefma mghut
permtting relatiye rotation between.the first and second, adapter
bor 11 ons. about - JHY-GHY PP RA PRI HCEHEPR AR PG DG @1t FeD12] 1 n
one exanpl el@nhiegdbsivnéd betwien thelosler atfa@t of thepitictah®he REPHNITRR ST e 90
concave spherical rface positi.on at.an end of the adapter, portion
and. sur roundi ng A g JRRE Pt e T FRe P s e bR TG et
convex spheri cabitlSuard @tweardly facoigrtungeieitenl froswe pasidonad &1 the an@duddce one
end thereof. An Si end .of . t he second adapter porti.on is
ot tached ot nd BASR Th SE A RiAT pRGERRC: AR Tre BY iflhrca
surface fits wiibhamlytfivingoomosieenip gepiacmkitisnedfiabe inbeogiy of the bore
7opermi ttl n?j t ho tf];eif{rsstta B peg NG nﬂle"g‘dlﬁgt erregfgllistrielgtrilvse agu?ll 1'1’18\;[ *Z%‘{[egt,
relatively 10 one anot%gr. PR"Y &t al'fer nav ng a concave sﬁ“ eri cal
surface surroungsvegn the ioh websesph edapeaporsens hagpernaifting ndatiye condnadapt er
portion and is i i: T

adapter porti onb%lmse%{é glgﬁ lrjstrt glgtsgfg){l \I}\g(iaaﬁkf ﬁ%ﬁ@%tﬁ Ea?uggioglglﬁ@lﬁah%%fcﬁgc%ﬁ&g
adapt er porti orwith tiJx8d.11031722PCT/ US2010/ 048083

[0012] In one example embodiment, the first adapter portion comprises a

20  concave spherical surface positioned at an end of the adapter portion and
surrounding the bore. The second adapter portion comprises a convex spherical
surface surrounding the bore and positioned at one end thereof. An opposite end
of the second adapter portion is attached to the second end of the conduit. The
convex spherical surface fits within the concave spherical surface thereby

25  permitting the first and second adapter portions to rotate relatively to one another.
A retainer having a concave spherical surface surrounds the convex spherical
surface of the second adapter portion and is attached to the first adapter portion.
The second adapter portion is captured between the retainer and the first adapter

portion.



[0013] I n anot her enbodi nent, a second adapter is positioned between

the sprinkler and the second end of the conduit for effecti n%
at t achnent W&F201HE1@3dnduit to the sprinkler. The second PAdAPEEN A o

second bore providing fluid comruni cati on between the sprinkler and
the conduit. The second adapter has a 5third adapter portion
attachable to the sprinkler and a fourth adapter portion attached to
the second end of the conduit. The third and fourth adapter portions
are rotatable relatively to one another. [0014]1n one exanple

enbodi ment, the fourth adapter portion conprises a second tube
attached to thel0§&Hond ehcknothertendodioatiud teconfifadepge ssqroeltiong betiveen

10recei ved wi t hjp 1 he le?ﬁ'@%dse&% Endds tﬂiehb%n&ﬂ' ?rdeff'égﬁlgtaﬁgzhr%@r{t%k@l

ring seal is p05|t|one et ween an outer sur econg t ube
and an i nner suedndgttodiie Sphléd@e&ﬁmcwdraéap@fr hashiesseqondl bete prbaidingflujior t i on

for effecting a.fy ng{jn@caf@n%ﬁwe%?ﬁl@@&%ﬂc&{]axﬂ%é’\%ﬁ@uﬁ hGe Ee@br{]ddad??éjr phoyrth

adapt er portions. ring I's positione ef ween t
surface of the @éé@ﬁwwt pseongatachiable t thiysprinkler and ¢ Eovgh a@ﬂp@rB@G@nd bore

of 15the third aga{ah%mp%ﬂd%d oﬂ-1$§co?1mnl ikl aﬂ@ﬁauﬁﬂa(?aﬂl@?g oGt 1 oN

sized to fit within an outward acing circunferenti ove
posi tioned in tﬁéfmitbéﬂebﬁ‘feﬂsa@énﬁmthﬁé second tube. The spI it ring
further has an outer portion sized to fit within an inwardly facing

circunferential pgrQove pmnk Eﬂﬂ@ﬂ: anfbodiR@nt] O Rfar(s l2bRESORN dohgrigecond
revents relative

bore of the third ada tion. The split

axial 90 rmverreﬁ""*ﬁgtf&kéﬁ“ Uff}ﬁbP‘d’“ﬁﬁ‘Hl ?J“&d t EFOMSEibns but

permits rel api vlecm@tiahmmnhetxeéomearetohmetﬁmndradapadﬂgorh@furA fin@stapt er

portions about a ].ongitudi nal axis o?r}centrl \%nth t he second bore.
t grtu B

[0015] I'n anot hetSWRBEAFIHERH 41 e ST 8RR TBR L&
concave spheri catongbbieat te pasl atlalﬁm@dmaﬁ fol Bff@ﬂﬁg 1 hed-agit camidction
surroundi ng the %SSe(i]gndrdbo fo' i (r)urtgl ag\ Eﬁf ortl on % g%ri ses a
convex spheri cal® SuP fErAn? FoUR 5‘ PHE S E0RY B8 et’oéfHﬂneﬂ E¥tbned
at one end t herwobuterAnf@pphihe teﬁoﬁnﬁbe and the inner surface of the second bore of
15  the third adapter portion. The split ring has an inner portion sized to fit within an
outwardly facing circumferential groove positioned in the outer surface of the
second tube. The split ring further has an outer portion sized to fit within an
inwardly facing circomferential groove positioned in the inner surface of the
second bore of the third adapter portion. The split ring prevents relative axial
20  movement between the third and fourth adapter portions but permits relative
rotation between the third and [ourth adapter portions about a longitudinal axis

concentric with the second bore.

[0015] In another embodiment, the third adapter portion comprises a
concave spherical surface positioned at an end thereof and surrounding the

25  second bore. The fourth adapter portion comprises a convex spherical surface
surrounding the second bore and positioned at one end thereof. An opposite end
of the second adapter portion is attached to the second end of the conduit. The
convex spherical surface of the fourth adapter portion fits within the concave
spherical surface of the third adapter portion thereby permitting the third and

30  fourth adapter poriions to rotate relatively to one another. A second retainer has a



of the second adapter portion is attached to the second end of the
conduit. The convex spherical surface of the fourth ada%pt er &orti on
fits withi WAHE/BER2ave spherical surface of the third PAdApRYf048083
portion thereby permtting the third and 30fourth adapter portions to
rotate relatively to one another. A second retainer has a concave
spherical surface. The second retainer surrounds die convex spherical
surface of the fourth adapter portion and is attached to die third
adapter portion. The fourth adapter portion is captured between die
second retainer and the third adapter portion. 5 0016]1n anot her
enbodi ment, t hecaasayenpliesicat surfaed. Slis sexofd reivinet wrrowdd thecotvay sphgrical f i r st
end connect abl e | : - eto

t he sprinkl er. Sl'uftﬁfeacetf{Pgl;(e?g%%g%dﬁﬁgls?w%?%&??@g&?IraﬁhgH%S%%%@%@?Adn

bet ween t he br ahegfouthadapigrdortiqn isgpptineit betweenahe wermd resaingr endoibs ihirifoned
bet ween the sprifklglo@ad the second end of the flexible conduit for
effecting attachnent” of the sprinlder to 10the flexible conduit. A

sl eeve co-axi al Ig surrounds a portion of the flexible conduit

proxi mat e t o t 9 apt er In 2ppflcrembadjmeni e spantly eaenpies adlsnlgicondite
rotatabl e rel athigly it® cRAN@nARALB S thé BRAGNNe REEY SRbANGd bénedidIdgi Ng
applied to the flexible condyit through the sleeve. Brief Description

of the Draw ngs®d5rEle7ihs Garhie confut pipvides Sidicpmampigstion Setwestdhs onal
view of an exangh®haibodi meptinlodr. AR adH%e MYoyitibiRl He@BdaRE pAgklé and

sprinkler to a branch |line o fire.s essi on syst accaording to
the invention; @6&%‘]%“68&56 b%ﬂil‘s“’éﬂﬁ‘ﬁh&? %ﬁm’\]ﬁ "é'\?\fh(?%n%fﬁ@ﬁlsi’rérﬁﬁlfﬁf‘b
enbodi ment of thefasseodakyit. Shevsve corafilpogoubds 2orfiGkHeHiegiilee 2 is an

expl oded view of an exanpl e enbodi t of an asseml ccording to
the invention; OG0T BHF & B 1ebin 1B BPoaat B2 Dracr fedvi 86 of a
portion of the rerbbRireciEihklyad onehaoihasienddly yresbramg tdrque BEige Aplidd to the

flexible conduit through the sleeve.

Brief Description of the Drawings

15 [0017] Figure 1 is an isometric/partial sectional view of an example
embodiment of an assembly for connecting a sprinkler to a branch line of a fire

suppression system according to the invention;

[0018] Figure 1A is a partial view of an alternate embodiment of the

assembly shown in Figure 1;

20 [0019] Figure 2 is an exploded view of an example embodiment of an

assembly according to the invention;

[0020] Figure 3 is an exploded isometric view of a portion of the

embodiment of the assembly shown in Figure 2;
[0021] Figure 4 is a partial sectional view taken at line 4-4 of Figure 3;

25 [0022] Figure 5 is an exploded isometric view of a portion of an example

embeodinient of an assembly according to the invention;



[0021]Figure 4 is a partial sectional view taken at line 4 4 of
Figure 3; 25 [0022]Figure 5 is an exploded isonetric view

portion of YRPBLINGt e enbodi nent of an assenbly accordﬁﬂfq%WWﬂﬁmm

i nvention; WO 2011/031722PCT/ US2010/ 048083 [0023]Figure 6 is an

expl oded i sometric view of a portion of the enbodi nent of the
assenbly shown in Figure 5; [0024]Figure 7 is a partial sectional
view taken at line 7-7 of Figure 6; [0025]Figure 8 is an isonetric
view of a portion of an exanple 5 enbodi nent of an assenbly accordi ng
to the invention; [0026]Figure 9 is an isonetric view of a portion of
an exanpl e enbo®0Xdnt of Figere &dsmardsplydeddeoredicniyw o arhrion altbat i on;

[ 0027] Fi gure 10 QPR of the enbodi nent shown
in Figure 9; 101g%§%?Fﬁgﬁ%§ﬁ%%ﬁﬁghan |g%%§¥$lc view of a portion of

an enbodi nment of an assenbly accordlng to the invention; and
[0029] Fi gure 12l00%15 parFlrg“a‘F S SR VRN ERTYS B 8 HBHE Sshown

[0025] Figure 8 is an isometric view of a portion of an example

5  embodiment of an assemubly according to the invention;

[0026] Figure 9 is an isometric view of a portion of an example

embodiment of an assembly according to the invention;

[0027] Figure 10 is a partial sectional view of the embodiment shown in
Figure %;
10 [0028] Figure 11 is an isometric view of a portion of an embodiment of

an assembly according to the invention; and

[0029] Figure 12 is a partial sectional view of the embodiment shown in

Figure 11.

Detailed Description of the Embodiments

15 [0030] Figure 1 shows an assembly 10 for connecting a branch line 12 of
a fire suppression system to a sprinkler 14. Note that sprinkler is defined herein
as any device which discharges a fire suppression fluid, and includes, but is not
limited to, items such as sprinklers, heads, nozzles, emitters and the like, whether
they be open or closed and open in response to a fire. Assenibly 10 comprises a

20  flexible conduit 16 which has a first end 18 connected to the branch line 12, and a
second end 20 which is connected to the sprinkler 14. The branch line 12 is
supported by a pipe hanger 22 attached to a portion of the structure in which the
fire suppression system is mounted, in this example, to the structural ceiling 24 of
a building. Branch line 12 is one of many branch lines connected to a riser pipe

325 26 in fluid communication with a pressurized source of a fire suppressing fluid,

such as water (not shown). A portion of the assembly 10 near the second end 20



Figure 11. Detail ed Description of the Enbodi nents 15[0030]Figure 1
shows an assenbly 10 for connecting a branch line 12 of a
suppressidwoéggféﬁ?%o a sprinkler 14. Note that sprlnkWEFﬂﬁgnﬁgﬁWﬁed
herein as any devi ce which discharges a fire suppression fluid, and
includes, but is not limted to, itens such as sprinklers, heads,
nozzles, emtters and the |ike, whether they be open or closed and
open in response to a fire. Assenbly 10 conprises a 90fl exible
conduit 16 which has a first end 18 connected to the branch |ine 12,

and a second end 20 which is connected to the sprinkler 14. The
branch |ine 12 ¢fghssfigyipdaraoadhibhp laer@aggébhah@émtmavm@mw one cwsporti on

of the StrUCturﬁeahl@O\MMc‘ﬁthteﬁlﬁbFMe& Hﬁ’s% &H%Hsvﬁ% nted, in

this exanple, to the structural cel ranch |ine
12 is one of mmpmmwamwewe§n$M@&% @xapqnéedepeﬂﬁnse?afbpm@ﬂ;zM@)ti n

{1 uid communi caklbOp ek BIERSUALERTSNAACHALIR hiSafiPr €551 g

fluid, such as wat (not shown) . tion of the assenbly 10 near
the second ehd @ﬂmd@ﬁﬂﬁh@e@P@%U%méﬂ@wﬁHUﬁ@HQBEN§O@ﬁ§agH§ Bafens Nor acket

28 that is ”DunﬁﬁQ7Q@lﬁmﬁg9§§EQ§@@B§Q&MQh9ﬂm§%tﬁ@géthﬁh&&%@ and is
nmount ed on support rail ort a decorative ceiling, such

as a suspended S¥EPRING @ 36C%ﬂﬁfﬁedd@i1g‘ichqva{lﬁ%tn PrEMIatop g aPthes hi de

the structural Gekld BQiR%erosEhamiea! B&ékémaly@ﬁageussh e@HMQEbﬁ@mlﬁh the
enbodi ment shown in Figure 1 is disclosed in U S. Patent

7,784, 746, her eBSEIYCREPHEPMPIHC 155enibhr K dnloekingig; in higprpwisr a wige
i ncl udes si gpvalghine 3 a3 GRARAGS Sfbvalk B HAGK aMPdobpeaResiihSRAS €d

relation to one another so as to receive cross beam 30. Bracket 28
al so has a u- sHﬁﬁ’éH_”@&fé?ﬁ]ﬁB’ tﬂéle\ﬁFﬂSt'PFaP’e’*@ef\Sé’? lt‘\HH‘_’ﬁ%rP‘E ?'@H’%ﬁ’xa‘ﬂ’ﬂé

assenbly 10. A drRgkidaguhihiié disdidded RIS, PrRAINE 7,785, 7878d ﬁ&‘e@al | 42 is
pi votably attached to the?gldemalls 34 an s.wWth

oope
themto affix tARELEHY FeraeREt rl%@,c&etﬁgm@@e egﬁﬁ%‘{ﬁa 3a0 3 Gich
i Ilustrates anofiagied @tk RaiDsEia kgdce drdlalid 16 Bnd hotheSsdla® aekeivd cidssS.

Pat ent No. Z 735, 73@ nd hereg |ncor ated by reference herein.
r acket 44 Comprradd Bl ptd s Lo et 2B AREMETHSPBIR el |
50 in spaced r alf@ticiagRmbly 10N@ ladm{ghﬁft if thistSamhle [2ERRENSS iCHi R8Iyl Sbeam
30. Bracket 44 al so has a u- % which r celves tt}IF
ortion of the Qedetiliye Tullo RETBERREC TR Thn Seler BIATHIED &I, nger
54 i s pivot abl wikivhicitedd 48 boagvaind wing duhasaitteiib lafixdhe anthbthBo 't he
opposite end is sg&yreq gf the sidewalls 46 and 48 by a pivoting w ng
nut assembly 55"¢4°3PF1%¥he assembly to the cross beam 30.
20[0031]Figure 2 illustrates in detail an exanple enbodi ment of the
assenbly 1030 wHedHI n t heFigireX illybteates dndptdiltan eganmisqmtiodiesentofdlesr r ugat ed
stainl ess assembly 10, wherein the flexible conduit 16 comprises a corrugated stainless
steel hose 56 which provides a flexible yet robust fluid tight member which
resists corrosion. At the first end 18 of the assembly 10, the conduit 16 (hose 56)
is connected to a saddle fitting 58. The saddle fitting comprises a saddle 60
25  which sealingly engages one side of the branch line 12 through an opening
therein and is attached to the branch line by a strap 62 which wraps around the
opposite side of the branch line 12 and is boited to the saddle 60. Although
various means, such as direct welding using an adapter, or using a threaded “tee
fitting, for connecting conduit 16 to the branch line 12 are also feasible, use of the

30 saddle fitting 58 provides an advantage over these other connection means



steel hose 56 which provides a flexible yet robust fluid tight nenber
which resists corrosion. At the first end 18 of the assenbly 10, the
condui t 16WPHBYE3EBY i s connected to a saddle fitting FETURUCALIRA e
fitting conprises a saddle 60 25 which sealingly engages one side of
the branch line 12 through an opening therein and is attached to the
branch line by a strap 62 which waps around the opposite side of the
branch line 12 and is bolted to the saddl e 60. Al though various
means, such as direct welding using an adapter, or using a threaded
"tee" fitting, for connecting conduit 16 to the branch line 12 are

al so feasibl e, bsasefhetshdle3Demadh be Mittlied ayyvBBrepiany idegtroi d8vant age
over these othe an be
i nstall ed anymh%?%ﬂg@g?$ha@gqﬁgﬂﬁ?ﬁeﬁéﬁ%%ﬁlE?gﬁgﬁgﬂkqn&%%&%ggé% by
drilling the apgmdmmeé!@at@mz@g@g@mhm@dﬂlﬁﬁﬁ wih the apring| indéoling dedesi r ed
| ocati on, engagécﬁgg*i Ransadalk Jd‘fbti&?%é%%@'eﬂﬁh a0 e QB%’%& {e ishe
strap 62 to the saddle 60. The sa dIe I ng 58 t us e nat es

wel di ng as wel | thagees théetqraing thegxahé pesition pbtbe pranestige poipids k tdésian, vl t he

connection poi Nfjold 11 i AEREAD poAA 1A doRMBdnNEhetd 1B Bl &lited R1ROSIHL T ON
t he connection where it 1s best suited relative to the desired

posi tion of thethsgsirprpasition af taneprinker I4engthh lsgthohde sgndaiuile: Tds Thi s

feature saves t{mBreishc0afbidide HE8IQR pl%é‘&ea I%Je&‘ aP{véll KGhrgs vell as
during installation, as the designer need not "cal cul ate and specify

the exact | ocatingaiagen. gs the desjgapigiecdiniiaeulays andseecify theickgsloraionoky st em

and obvi ousgr I'1@f, §nhlﬂb6§|%§ﬂetgﬂlt19§srln Q@ysﬁe\ﬁphﬂﬁ%vﬂuﬂﬁb& ih B@sﬁ@'cla%é on since
the installer is not constrained to make the connecti on where a tee

fitting is |ocatveledhiring $HSEB¥‘¥9PtSPé‘°cith@}“été}cleé|‘s ot GaEHRCe 1o hkeitin.

[0032] Wt h ref esaReBoPOiRida e® L isq¥Rl-088ds %ﬁlﬁﬂe@ér&ﬁéﬂ%&nsz t he
15connection of the conduit 16 to the sprinkler 14 (as well as to the

branch |ine 12 ##¥ saddl e fitting 58) may be effected by a rotatable
adapter 64. As shown in detail in Figures 3 and 4, the exanple
adapter 64 is p[0932r]i onedWhBtataanehm ®[irel expdbdid Viok @mpurd® tteondui t 16.
The adapter_ 64 has | bore. of, a first
adapter por b1 or eaeim T NG B8 ok PG wdh bk EPSip Pigita” 2

20s ec_ond adapt evia @ddlt figing 38) ndyi teleffegeddtytaacthgble tadnpteh€4. eacbh@@n mf
conduit 16. In &e%g n ﬁé%g? é gr{d £ Ehte%gﬂ@ep gdflgtgr 6t4 i %oiﬁghéal‘bﬁ&veerg‘ éet o the

adapter portion ed usi reads 72 (NPT
t hreads, for exanmﬂ@ﬂ4amimnexﬂnmlﬁﬁﬂmhdmmné#msad@mmahmbb@cé&ammnal

screw t hr eads 7t6r119ed 0 %?Ks??d.aptglﬁld)% qr['l ﬁﬁsegttaa‘;[ah@? P tlin.ggla SandS uch as

brazi ng, wel ding erin ess connec S suc
25bayonet n#®unt S@cond Fi@apaft pwrbmr Ebvlad:lsl@ attaglglithp the end 20 ot condult 16. In tlns

example, altachment of the sprinkler 14 (o the adapler portion 68 is elfecled using
internal screw threads 72 (NPT threads, for example) at one end which receive
compatible external screw threads 74 of the sprinkler 14. Other attachment
means, such as brazing, welding, soldering and threadless connections such as

25  bayonet mounts, are of course also feasible.

[0033] Adapter portions 68 and 70 are rotatable relatively to one another
aboul a longitudinal axis 74 concentric with the bore 66. By allowing the adapler
portions to rotate relatively to one another, application of torque to the conduit 16

about axis 74 is prevented, for example, when attaching the sprinkler 14 to the

10



[ 0033] Adapter portions 68 and 70 are rotatable relatively to one
anot her about a | ongitudinal axis 74 concentric with the bore 66.

al | owi ng tW&BYAFB? portions to rotate relatively to Jﬂ%%ﬂ&"m
application of torque to the conduit 16 about axis 74 is prevented,
for exanple, when attaching the sprinkler 14 to the adapter, or
when nounting the adapter onto a bracket or other support (see also
Figure 1), as well as torque caused by seismc activity or

vi brations. [0034] As shown in detail in Figure 4, relative rotation
bet ween the adapter portions 68 and 70 is permtted through the use
of a split ringadzsler, Seekpndnodaidrgiheidagearancorbrageteo abesypmwrtgseealse 78
attached to the the first
adapter porti onF l%g|1§g%?§]1e%h§18§ér)éeag%?%}e’ge’?ﬁug&gwgo (%rg’lb@%?g; split ring
76, commercially kpnown as a "snap ring', is used tg prevent relative
axi al moverent B8#leen tﬁ%Shé?Z:’f&brt %ﬁalbegtﬂrl@ﬁsw&ﬂ&e PHEPRBTV5BIK t he

conduit 16 to tmmsp;rolnmﬁl;@sanlwov\pmehﬁmad ihﬂi&gm&eﬁ@|oahbplﬁnf1§?@t8e@c5hd
bet ween those pa 10 76 has an | nner, ion 80 sized

e T o8 DRbiR: ron ) cPiea OPs Catearam heindap BEbecget T6.

positioned in tn&mwaﬁrof&wffr@@@p&ﬂp@&oﬁ@ﬁqesﬂeﬁ to Dpdivd thé tuB@7876IhfaUFt her
has an outer élon 6 sized {y fltvm'ghlna,nln rdl

S o o ent | Pr ol G ssmmsdathkshities b S e P PESEASABE | he

first adapter psidl et bdongagrmEnierpetisae mditheelspdih thelcbit@it 16 tand
not 15i nhi bi t Iatlve

the circunferengi al S,.8 8. _does

Forati on bet week iraRaERlsTRe YRR sl eBEan S yee sk, S bt

rel ative axi@l Taitak mnmnéﬂperti‘oﬁlem sitddad fit Jichim Amngwadly Sacmglclrtun‘c’fbl’emm it
to be conpressed or gxpanded. into a spaller. or la

forcing the fred°%ids Zp S?m‘inﬁ i e od’telr&‘fﬁg?%é‘g?f ngj\fvgé %@g J@ggh%thﬁer as
is well under stacutck pmrusrpﬂd dized tcrfgsmhiﬂ”dnsnmdllyrﬁcmgtcifn@ntfera@,napgmmtaons to
be di sengaged f he .ci rcunf ere reoves in the 0 ada

por t1 ons and. ¢ H By 0% BhF HELSLERS SEars o PRt ERmtdlel Gt HEMARE ..
portions 68 and)eﬁﬁeeagmsght\mg ri6 amidhenstcomtérdnml gsqomstS’?randnjﬁsdonm or nore

ing seals 92 {@F RXAOPLE,EL BSLONRH G\ Qe LRGSR, GALE PR LLRRE]

bet ween t he out er e | nner’ ace 90 of
t he adapter pormiatre Bl momoneﬂﬁlefm thg thehrangf7b s sglittallging it ccdwm:empnesmd

bet ween the ada&%ﬁ%ﬂﬁ’e%rlﬁtbggﬁanseg‘gn QWalﬁeQer%g%é%ilﬁ%&e frb 1%d3§f&ﬁt

r ot at abl e adapter tween urt
sprinkler 14, dndirdper b’efmf@emmh@th@ﬁdlal“&“ vadezstndd fdreplgaided. elhis tti ng 58

(or other att ag&at a%tiqéﬁ%gi}uong Qg%%lsgﬁggggg'l%ﬁisthg cﬂ"cluhlﬁéénlixgltg? oABSh %r

exanple of ar can be use o Isolate
conduit 16 # omdemerdonions anﬁcbh@@@s allepp apseobln bl sisagsapbI3 Of g pdapteAs shown

in Figure 5, t %ﬂﬁ*ﬁl?@é &ld 78%5 ﬁ%lltﬂﬁde?s‘?@tjdtfj)r%pﬁtqingé?t(y\%%ﬁ]nﬁre%ﬂfgis% er
92, for example elastomeric O-rings, are positioned between the outer surface 84
of tube 78 and the inner surface 90 of the adapter portion 68 for effecting the
fluid tight connection between the adapter portions. As shown in Figure 2, the
25  example rotatable adapter 64 may be used between the conduit 16 and the
sprinkler 14, and/or between the conduit 16 and the saddle fitting 58 (or other

attachment means).

[0035] Figures 5-7 illustrate another example of a rotatable adapter 94
which can be used to isolate conduit 16 from torsional forces imposed about any

30  axis. Asshown in Figure 5, the adapter 94 may be positioned between a sprinkler

11



14 and the conduit 16 and/or between the conduit and the attachnent
means to the branch line (in this exanple a saddle fittin 5%)

shown in d¥PRMVPE2E gures 6 and 7 for the attachment di€T 5083
sprinkler 14 to the conduit 16, the rotatable adapter 94 conprises a
first adapter portion 96 having a concave 5spherical surface 98
positioned at one end and surrounding a bore 100. The sprinkler 14
may be nounted on the opposite end of the first adapter portion 96. A
second adapter portion 102 has, at one end, a convex spheri cal
surface 104 surroundi ng bore 100. The opposite end of the adapter
portion 102 is &tanddhretndu Ibhad/odutieet he 8ondii endobnateshngphsedns &l

surface 104 | s PhERflRelhu bR LIBRGANGR R SRRRT] Gtk g face o8

of adapter portion eatin ol nt
rel ative rotati Bigubes ewsleifor theattidzprneet tbmprmldﬁrslfia@tim?ordwyl@ Hleee

Ut ual |y, Per PN G A0S coffiis, | 80l AbkaGolk oS ORT ok 1 om any

torsional force inpose relative notion between e sprinkler and
t he branch IfneSPha@ﬂWelrfﬁcee‘Pﬁ phiitiswed grooeendapd bivsdnding 2 vee Kr Thikl er or

adapt er porti ong3fkief OmAHRARLAed am@sﬁpoglte%néemms@a@a@a Rihab! ed or
the assenbly is nounted on a suggort he adapter portions 96 and 102

are hel d toget hépeaspd glaptex portiparl 04 bws, at Reg ednegoni@@pisisal suikisn e e

spheri cal surf aggodfithgMateCilto St @HM@ eﬁcﬂ?f ﬂ{é%é([ﬁé% poRBE ﬁ(bﬁ@!aua%ﬁbrdfté‘c e
104 of the second adapter portion : retalner is attached to

the first adapt@w%wfi%ﬂl@@nvab%@alékf&%ﬂ%@Wéwrroflhwviwgﬁwe 7 the
retainer Compri&gas:vaspheritdtburfhdddswWak geepcgm ﬁll@[%b)féréa‘&hg RdanbEr

portion 96 using screw threads 112. her attachnment neans are al so
feasible. To endlifaloMirdpiys HiARBEWEM lardapierapitions Sautang e 114 may

be positioned bgivashetlfliaae g, RiaRlShg BRLSIdRN 14 Bmandclfgar et ai ner
106 and anot her_seal 116 may be positioned between the retainer 106

and the first a@&ﬁf‘Bﬁ’OS%tPYtIFISWe%OUO‘TH‘éWE%‘éP%Sph‘%]ertﬁ‘éd@FQ@PWV”@ rings,

such as 250-ri ng&l as[[R8361cE Huna Sms bgikieanioldhRer peARADE, SorRSHRAB)| Y
enbodi nment |ch conpri sllﬁgve 115 that co-axially surrounds a

S

portion of the ‘P’]P"é)??%%“@%h“dﬂ?“t BT 1BF BRITRLY & ynigthonysderat They,
Adapter 117 is jdaptae@riions $dudd conge hé]d &Bethér by Air@aiteraom| m&mer 20643k ON
fitting 118 positioned, at ne ende he ad er and rec ves 30t he
external threads*8f*'f FPé“%‘iS‘ TURREC ("’r]? S%rﬁod’ﬂ%? SROREEX SRReEf é‘il ¥fir eads
120 at the 104 of the second adapter portion 102. The retainer is attached to the first

adapter portion 96. In the example shown in Figure 7 the retainer comprises a

20  mut 110 which engages the first adapter poriion 96 using screw threads 112.

Other attachment means are also feasible. To ensure fluid tightness of the

adapter 94 a seal 114 may be positioned between the second adapter portion 102

and the retainer 106 and another seal 116 may be positioned between the retainer

106 and the first adapter portion 96. The seals may be elastomeric rings, such as

25  O-rings.

[0036] Figure 8 shows another example assembly embodiment which
comprises a sleeve 115 that co-axially surrounds a portion of the flexible conduit
16 proximate to an adapter 117. Adapter 117 is joined to the conduit 16 in this
example by a union fitting 118 positioned at one end of the adapter and receives

30  the external threads of the sprinkler (not shown) with internal threads 120 at the



other end to effect attachnent. Sleeve 115 nay be made of a durable
material, such as stainless steel, and may have a plurality of
outwardly VYRAHY P2t surfaces 122 allowing it to be eé’ﬁmz)l”‘b‘&’ﬁﬁﬂ?%d
by a nounting bracket, such as bracket 28 shown in Figure 1. In the
exanpl e sl eeve shown in Figure 8 there are six flat 5surfaces 122
whi ch form a hexagonal sleeve cross section. [0037]1n the enbodi nent
shown in Figure 8, the sleeve 115 is formed of a split unitary body
124 having a first longitudinally extending edge 126 in facing
relation with a second |ongitudinally extending edge 128. The edges
126 and 128 nayother epdhtogfiac @dachwbmt BlogvetldS onebamadtetoén dgablamatenaldef i ne
a gap 130. This ol e) i | s a
ol 1ot wi th the bl TE Al Beh iR RPoShErKly iy IR ke
enbodi ment t he EP2edlowing %o baseasilyeraptungd by e sowntial dracket.lvechas hidgket 2816 but
axial motion i SshBﬁzi?YrﬁE]éLﬁgl.bH)tﬁe&@ﬁlglegltee\je'sm ih ¢ Ald HerPLOER Gaf NY
shoul ders 132 and 134. " Shoul der 132 is nmounted on the conduit 16
posi tioned bet wewhces A22 whielefpem 3 hecagend] d4see erawpectipn.117 and shoul der
134 is positioned at the 15 opposite end of the sleeve from shoul der

132. The shoul d@o37]1132 amdhelehtboinRh@Gdwk AHigukd 8 RUlewar 16 ¥ him@@ot he
conduit 16 and capture the s|leeve 115 between themb i ng.the

! e Oy engag
ends of the sl e&SPEURIBRPEPH] Y hruas yligHgn @d‘ini’]fYLFé‘feF‘HP%ed&ﬁgga‘élfacmg
assenbl y enbodi igRfén Widvi gond 1GigReMR1} Shermisiigs 28N The dde@Xioblagy e3ndui t
16 with a corrugated outer ‘surface“13$. ‘ZQ‘TQE cqrr,uggotte[g_‘out er
surface i s conpPis¥dn dricey plptnndp preAngiersp ayiodefines ean 34 Thisghs 142
whi ch ext entlh hedonfigurdtyon all@wsntk: deace Oisftb Ae aga &alat widd the MR e toledPand AS

shown in Figure 10, sl eev 36 has. a corruga i.nwardly facing
U face 146 conSRr AR gr RapTg nnt BF HETE  Fos G PG abscing S0
whi ch ext end helonddl 16bussxihl aweorsis gedendidthy 2 paie effixe0 railly profekling t hi n

the crests 140 and,tr h 42 of .the, corrugat ed oute 5surface 138
of “the 11 exi bl <taget, PEUE I HE R B EE o LR e T oLighs
of the sl eeve 1i@6veanthetsheveddhand the dbptpraVemnt shoeldérdB4 slpbdiiongd mobd on of
t he sl eeve | ativel t he conduij.t. . b ser e tion u ratation
of the sl cevs taeiefaddt ol Fefar ongt o215 PRMEPEAEES oo
posi ti oned as rredulyatvadlpfrgnttikeosdiitdbiabd sapuurdihe sledve 1 Ereiwdeh éem( not
shown) is at t r, | [ relative to the 30 decorative
ceiling when th egéagg@gele%gsa%fﬁ%egg‘%ved by a support such as bracket
28 (see Figure 1). The threaded enaagemant bet ween the sl eeve 136 and
the corrugat ed 881 ace 1BEref w8 AQ dlustraerngibpivgenblyrinbedinestharingh  of

the conduit rel@eidBshRubbfosi g&Ylﬁ‘e $dnBGL BPViP] SHSMedd Wheek QLS g oM

being applied to the conduit 16) w thout significant axial notion of

t he condui t24 el Beiciarepisd prer surfacg isecomprisedioba Blugdiypb pieste HOsad frewghs of

Figure 9, an adaptlch bagnd 1169 BREE LA eRdch e fRMNHLL 1456 ABYhAMYRI ON
fitting 154, the adapter having internal threads 156 to receive the

external thread¥e®t [Gsleprildkbar comgaisdinvrdneing furiaesifispyprising a
embodi nent, sh@altPofdr@tiNes arilraaRe 158 which extend helically and are sized and

spaced so as to fit within the crests 140 and troughs 142 of the corrugated outer

25  surface 138 of the tlexible conduit 16. Engagement between the crests and
troughs of the sleeve 136 and the conduit 16 prevents axial sliding motion of the
sleeve relatively (o the conduit, but screw action upon rotation of the sleeve 136
relative to the conduit 16 allows the sleeve to be positioned as required along the
conduit so that the sprinkler (not shown) is at the proper location relative to the

30  decorative ceiling when the sleeve 136 is received by a support such as bracket

13



the crests and troughs 140 and 142 form ng the corrugated surface 138
of the 10conduit 16 are not helically arranged, but extend

ci rcunf er WO ZHIWWP1732 ound and define the central space FAA/USRHONHRIES
enbodi ment a sl eeve 158 also has a plurality of crests 160 and
troughs 162 which extend circunferentially around the sleeve inner
surface 164. The crests 160 and troughs 162 of the sleeve 158 are

si zed and spaced to engage the crests 140 and troughs 142 of the
conduit 16 and thus 15 prevent sliding axial notion of the sleeve 158
relatively to the conduit 16 while permtting relative rotational

noti on bet ween EhiecKigurpdy (The thraadedringagemtyo detweet the {ldvee $lead eel158 i s
split, as evide E Ioms t he
sl eeve 158 to bgﬁﬁ m$¥$%%§d§§§€%$$u&%%ﬁowé %%gé%ﬁ }Hﬁco uastlcally
def orm ng the ste@gwetometﬂvavdﬂyrebmpm@gn@agﬂe itowm bcmgsmﬂtetatmdhaqood@hs
from the trougnge3flod AGRAEE all nloi6n GARhbuid Gt IOV AL RE pEhEC Ve

al ong t he condU| to th eS|re posi tion, en releasing the

sl eeve, al | oWi negrainpleembpdiment ot Figure P sanuadapeds d s domhepbiogregagduitd 6t he

crests and tr Ouwldsu&()ﬁ ﬁﬁu';gt Bgetgé eﬁfaéu?!: Ha@i%k bt Lh%?iag L& Hc%@é e

[ 0040] The enbodi'nments provi el n show union joints by way of
exanpl e, it bei¢rgeruphthagads dadptitkar. ot her types of connections, such as
fixed NP'!' 95sprinkler outlets, swivel sprinkler outlets as well as

NPT adapters armosg)so femashbhe aﬁs@ﬁlby%@bwlﬁmtsh@wmq@msm1aﬁd:pr ding to
the invention. 004149The assenbly for connecting a sprinkler to a

branch |ine of 4Fryeandipsedel yid 16y Lraipg hecoraiany b’f"&‘%"l%g‘i #¥ent i on

will provide nwmmuns a@¢ho R RPBSanANRE, Bub&idhdicREundbeatialif GroaB@Abl Y 1S
easy to install g?br anch line and {)r ovjdes great adjustabi|ity of

the final positJe5RC BF CEHal seffeilntk 8 this spRodiompt 45loee 138 Al ARGty and
install ation t askgests |160 il urcsugﬂa wpwmclde)a‘ténu@u&lﬁm@mmgaElntamrtﬁaﬁeetv@e
assenbly due to_the t he ot at apl

adapt er or the ‘8f%¢& ffté‘l %?Frﬁijs dgg]gi? i éj’cogmelsﬂf"’ é’i%@ and

potential for dparge angage theerésBSB@hddatoughy 192 othtE t(ﬁl@mﬁl(ﬁaﬁlﬂﬂﬁﬂsc event .
Addi ti onal | t he as can be

Cwi th or wi Thoul RTaRE FHTBROP FaPEr oty RIFar ey g oondh g e
syst em desi gnerpeanigingqelativa k@ mtonhlemgibh barwednaite tivo qlmmaum thés edfbodiimant, | 0SS
of equi val ent 1EHORRS T S n St O H e et PR e noul o
i nprove the acabe deye 038 thydpaitional a:kﬁdiah]ong h¢ codsit bytlatibaly dofosying he
entire assenbl Ve sltga(\:fé H&walglyttg glsenggéthlé cr%gts an eda}.rohghrrq%m the troughs and

20 crests of the conduit 16, moving the sleeve along the conduit to the desired

position, and then releasing the sleeve, allowing it to return (o its undeformed

shape engaging the crests and troughs by virtue of its resilient characteristics.

[0040] The embodiments provided herein show union joints by way of
example, it being understood that other types of connections, such as fixed NPT
25 sprinkler outlets, swivel sprinkler outlets as well as NPT adapters are also

feasible for use with the assembly according to the invention.

[0041] The assembly for connecting a sprinkler to a branch line of a fire
suppression system according to the invention will provide numerous advantages

over the prior art. The assembly is easy to install on a branch line and provides
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be K-factor tested which will provide a single, sinplified K-factor
nunber of increased accuracy, the K-factor being a constant of
proporti onAPIPYHERY to deternine the flow rate of a nd¥Z/E2418/043083
function of the square root of the pressure at the nozzle.

15[ 0042] Whi | e the exanpl e assenbly enbodi nents di scl osed herein are
described in the context of a fire suppression system it is
understood that the descriptions are exanples and that the assenbly
enbodi ments di scl osed herein may al so be used with other systens,
such as hydronic systens, where a fluid is conveyed by a flexible
condui t whi ch i greatgdigssahilits df thefinad position of the sprinkise thceady singliding
potential l'y dangg Hgn@lﬂmnaﬁgn{a%w mch%&@cu fl%rq%@wed s

An assenbly for connectln& rinkier to a branch Iine of a fir
suppr essi on sys#sganblydiedo tig sxtionyl fieedopr 4lkrded by e froteirhlepdapleerdas t

having a first gnde GQORGE! /ﬁuﬁcgnt%egegg@ﬂﬁ&uhl'f&%anﬁgﬁilp%nSecond end

connectabl e to said sprlnk e% sai d 'fl exi ble conduit providing fluid
communi cat i oh bastaladan erdugngy seisatic §verte Adaidiorally dhasgspambly eap be plgssagapt er

posi tioned bet wgaN.sdiada SRl hﬂ&ﬁb‘?%tﬁéb@ﬂé@%ﬁk@?ﬁﬁ%dﬁam@e% é@ﬂﬂg the
fl exi ble conduit for effecting attachnmen sai d ern er to said

f1 exi bl e condui $8teq degigneyencegursslen jepgth aumbes indisativg ob Read less pstesd dn  of

sai d flexible confhiigtio @en%uﬂgaﬁ eﬁlﬁva?f@llt fn@f &0hefum @f@havaﬁér@fe\@h@faid sai d
flexible conduit being rotatable relative to one another thereby

preventing t or oif€" HEIRECrAPPHG Bseembly- sHiiFheyldinmevs thegseriray of hvdwih sai d

sl eeve; a figstcathRubmde Fuftenssth yheraauféta@sdmery i ldind t!h@&‘;!rmd@r 16 Ghihly t
bet ween said sleeve and sai d adapter, said first shoul de proj ecting

radial |y out war i Briaciop rriedhviich palgrpyide anedn rimplitedstasion n@ﬁl@ap er
fixedly mount edin@Bassdcdurhdyei: Bl Rei60RMhd atconstant of proportionality used to

determine the flow rate of a nozzle as a function of the square root of the pressure

at the nozzle.

15 [0042] While the example assembly embodiments disclosed herein are
described in the context of a fire suppression system, it is understood that the
descriptions are examples and that the assembly embodiments disclosed herein
may also be used with other systems, such as hydronic systems, where a fluid is
conveyed by a flexible conduit which it is desired to isolate from unwanted and

20  potentially damaging applied torques.
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and positioned at an opposite end of said sleeve fromsaid first

shoul der, said second shoul der projecting radi- ally outwardly from
said flexible conduit, said sleeve being captured between said first
and second shoul ders. 2. The assenbly according to claim1, wherein
said sleeve conprises a plurality of flat outwardly facing surfaces.
3. The assenbly according to claim?2, wherein said sleeve conprises
six flat outwardly, facing surfacescfgiffisng a hex-. agonal cross
section. 4. The assenbly according to claim1, wherein said sleeve
conprises a unitary body haV|ng a first longitudinally extending edge

and a second Ionglt % | ng edge in facing relation with
said first |ongi tud| ﬁ% gfg edge, 5. The assenbly accordi ng

to claim4, whereinls ﬁﬁpﬂﬁwmﬂﬁpéﬂk@dﬂr@mmhlm
positioned in spadﬁdiﬁéﬂ Slpfu‘ﬁssi@nssast&ns,eaaaxbdsﬂem@lm Bbing; ext endi ng
edge so as to define Hegbpe chadaheiavess a firk en Eﬁﬁhéﬂ‘gﬁfe 2S5 9’0' y

connectabl e to a branghaddiBn& ard 4 & ﬁ L elb g Sal
sprinkler assenbly co Y ,? gﬂg% %lr%qprqn havi ng
a first end connect abgg g -ggﬁ%’?ebégm Wit prov @@W@lﬁﬁect abl e
to said sprinkler, sapﬂ‘ﬂfh Lwesnsa ch lipewandisaig sorinkder;

communi cati on bet we@n asapteripositiondd betwased said ﬁjﬁﬂkleﬁlﬂh&rsal@ﬁbcadapt er

posi ti oned between sabddepdi
flexible conduit for fgﬁatémhﬁé?@gg%@éf&fsal $ rlgﬁqaerﬂh%&tsal d

fl exi bl e conduit; ? eeve aﬁla a portion of
said flexible condufi R aP@HIQﬂ@f%@dékﬁnd sai d

flexible conduit beini ?&P& ﬁﬂll@omatﬁ teesaid whiptan oaideslcerenndy
preventing torque beisadafipkibdel domdnid ﬁeiﬂ ¥oki&bleondbiiiye ttBVQHQh sai d
sl eeve; a first shoul gesthePih e%gingr gise%it%

said sleeve and said BE)CFEO% hggt s g%&der d| ally
outwardly from sai d f QP{ Shoul der nount ed on

said flexible conduf a%muﬁ wposaid dlexibileotorshiit
sleeve fromsaid fir elmulsaui $les*ae duod saithwtiaptery kel it Shaddeng

radial |y outwardly fr aniﬂgﬁaki@ﬂ)bb m %aqiegi ¥Bnfid
capt ured between saé 1 Cf bnbl
according to claim§6, n@&ﬁg eeve , |§Jéjsj qﬁ U(
flat outwardly faci ndELP? 8%1‘3 EI*I';IBC@ qf s é%ﬁvﬁgﬂ'@m cI a| m
7, wherein said sl eevél IS hewkles; said Bmonﬂnhmﬂde ypriojecting, sdif aces
forming a hexagonal albyseuseatdlprfrom said flexible condnit, said sleeve
being captured between said first and second shoulders.
2. The assembly according to claim 1, wherein said sleeve
comprises a plurality of flat outwardly facing surfaces.
3. The assembly according to claim 2, wherein said sleeve
comprises six flat outwardly, facing surfaces forming a hex-
agonal cross section.
4. The assembly according to claim 1, wherein said sleeve
comprises a unitary body having a first longl‘rudmally extend-
ing edge and a second longitudinally extending edge in facing
relation with said first longitudinally extending edge.
5. The assembly according to claim 4, wherein said first
longitudinally extending edge is pos1t10ned in spaced relation
to said second longitudinally extending edge so as to define
gap therebetween,
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9. The assenbly according to claim6, wherein said sleeve conprises a
unitary body having a first longitudinally extending edge and a
second |ongitudinally extending edge in facing relation with said
first longitudinally extendi ng edge. 10. The assenbly according to
claim9, wherein said first longitudinally extending edge is _
positioned in spaced relation to said second |ongitudinally extending

edge so as to define a,gap therebetween. )
J 6. A spnngider assembly connectable to a branch line of a

fire suppression system, said sprinkler assembly comprising:

a sprinkler;

a flexible conduit having a first end connectable to said
branch line, and a second connectable to said sprinkler,
said flexible conduit providing fluid communication
between said branch line and said sprinkler;

an adapter positioned between said sprinkler and said sec-
ond end of said flexible conduit for effecting attachment
of said sprinkler to said flexible conduit;

a sleeve co-axially surrounding only a portion of said flex-
ible conduit proximate to said adapter, said sleeve and
said flexible conduit being rotatable relative to one
another thereby preventing torque being applied to said
flexible conduit through said sleeve;

a first shoulder mounted on said flexible conduit between
said sleeve and said adapter, said first shoulder project-
ing radially outwardly from said flexible conduit;

a second shoulder mounted on said flexible conduit and
positioned at an opposite end of said sleeve from said
first shoulder, said second shoulder projecting radially
outwardly from said flexible conduit, said sleeve being
captured between said first and second shoulders.

7. The assembly according to claim 6, wherein said sleeve

comprises a plurality of flat outwardly facing surfaces.

8. The assembly according to claim 7, wherein said sleeve
comprises six flat outwardly facing surfaces forming a hex-
agonal cross section,

9. The assembly according to claim 6, wherein said sleeve
comprises a unitary body having a first longitudinally extend-
ing edge and a second longitudinally extending edge in facing
relation with said first longitudinally extending edge.

10. The assembly according to claim 9, wherein said first
longitudinally extending edge is positioned in spaced relation
to said second longitudinally extending edge so as to define a
gap therebetween.
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