Fl exi bl e Assenbly for Sprinklers Field of the Invention [0001] This
invention relates to a flexible assenbly for connecting sprinklers to
branch | iwe0iwn3a72ki re suppressi on system 5 BackgroundPATIUSp@OO290B3 r e
suppression sprinkler systens used, for exanple, in structures such as

of fice buildings, hotels, warehouses and private residences have a piping
network conprising a riser pipe connected to a source of pressurized fire
suppressing fluid, for exanple, a liquid, such as water, or a gas, such as
hal on. 10Branch pipe |lines are connected to the riser pipe at each floor of
the structure and extend throughout each floor so that fire suppressing
fluid may be delivered throu f. r belldles Lo any | ocati on on each
floor. The branch lines are 8§%§PﬁfQ§%@% %dgﬁlgﬁaﬂgngers attached to the
structural ceiling of each floor. Sprinklers, which serve to discharge the
fluid in the eliehtofdlic lavéntioe, are connected 15to the branch |ines by

flexi ble conduits. The use of flexible conduits provides a great advantage
as it allows th%OPPS't'Q%hﬂﬁw%ﬂgn&ﬂ&%qghﬁéﬁbkgmgﬁmSﬁﬁf&%n&ﬁhQSted’_bOth

| aterally and vertically, in relation to the decorative ceiling which may
be suspended bemiakiers to heangh lings iz ffe supiirpssiog spfieteach fl oor. The flexible
conduit saves tine during installation, as it obviates the need for the
technician to BRS&LAJuhaAnf19id 20 pi pe assenbly, conprised of couplings and
pi pe segnents, to connect the branch |ine to each sprinkler head on the
floor. Wth a rigid pipe_assenbly even a m nor mscal culation, either in
the design or [(Wg%lm | at iToH SURPEFTS OB SRIELeR aYsteas| Ussd: S X HUMeLin Sfftetyres

unaccept abl e, aRH af 6GHE h&1dnds QLRI WArcADSket Sldivak r&lidefs hhROORDiAL t hough
advant ageous, flexible conduits used to connect 25sprinklers to branch
lines of fire BRIPPKEOBIPERHING§ & REPClramReciEe 4 hioHcdrhMsakgd frer exanpl e, one
di sadvant age i : exi:hl: i r j e probl em of
over-torquingmgkﬁﬂ%%%%ﬂéggwgﬁgmggf?%@Fgﬁggﬁ§§¢ %V%ataEEE é%§%%ﬁhections and
torque is appl Beuch pipe braserst conhestadtto thehiserenmpd ab fachHtwof pleth¢ fiiusture and

extend throughout each floor so that fire suppressing fluid may be delivered

through the branch lines to any location on each floor. The branch lines are
usually suspended on hangers attached to the structural ceiling of each floor.
Sprinklers, which serve to 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 laterally 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
20  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 are 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 nmay cause | eaks to occur, for exanple, at the fitting where
t he conduwO 20s1/3oT2R2ect ed to the branch |ine. Additional lPgT/Uusesiqwesosny be
applied to the flexible conduit as a result of a seismc event such as an
eart hquake due to 5rel ative notion between the branch |line and the
sprinlder. If the applied torque damages the flexible conduit, causing it
to leak, that may prevent fire suppressing fluid fromreaching other parts
of the systemwhere a fire has broken out as a result of the event. It is
advant ageous to avoid applying torque to the flexible conduit to avoid
damage. There is cle Xi bl e.assenbl 10av0|ds t he
di sadvant ages asnsdglctzl a?rgﬁe ma(? ﬁﬁnt% %det?q elcgn%(l)tdsrm mséllm)no 6f 1 nvention
[ 0004] The i nvesdrinkler mapcesabalano asserftl gkafpke, aMnnhnmgwgnaﬂﬁpbmhMJer to a

branch Iine of.a fire ession system one e t., the assenbly
comcises s 11 bty EnBRERALOR, Al E it e uSTRABN RN e s ha” b anch
line, and 15a ﬂeﬁﬂﬁdm&mda@@ﬁﬂﬂc6ﬂhk3nﬁ@@hhﬁm&@ﬁhﬁkﬁﬂhpwﬁhﬁm&@nduit provi des
fluid commupi cati on between t he granch I|n§>and he s r|n¥(ﬁ An adapt er
i s positioned BeAiNe8IUPHBtwAM Ak PraRchiing apd e siy BPlehHe e ndui t f or

ef fecting attagiinmos heflckibR coRIitNdusihg tt@o fclig tmﬁﬁly feveﬁ[hh@e aigg Ri@ig has a
bore providing fluid comruni cati on between th rlnkler t he condU|t

The adapter ha8uid FP%%%“@%%H%%P@QS%@@%%@%méﬂﬁ éBPéS@BkW%%“§b%|nkler and a

second adapt er (@I bi (RYeRh ARGV RENS (SRCRNGDPENE 8fqud RancARGMEt . The first
and second adapter portions are rotatable relatively to one another.

[ 0005] I n an ex&Mdri tehpisidlemaat  Thereis §]@é@hﬁne§éé@ta&exﬁ’éﬁr eshaRbleBhishi ses a tube
attached t gyt hg,SRGANEs RV Res 5@&1&9@@% knowtl G xit#DEnkigic.r ecei ved within the

Summary of Invention

[0004] The invention concerns an assembly for connecting a sprinkler to
a branch line of a fire suppression system. In one embodiment, the assembly
comprises a flexible conduit having a first end connectable to the branch line, and

15  asecond 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 second end of the conduit for effecting
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 tube attached to the second end of the conduit. The tube is received within the

25  bore of the first adapter portion. A ring seal is positioned between an outer
surface of the tube and an inner surface 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



25bore of the first adapter portion. Aring seal is positioned between an
outer surface of the tube and an inner surface of the bore of the first
adapter paotoar3ine effecting a fluid-tight connection PeTmEsSeorools®8s i r st
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 outer portion sized to fit within
an inwardly facing circunferential groove positioned in the inner surface

of the bore of it first. [ rtion, it ri .prevents rel ative
o al oy eronti o it kb ARBNAFNP Blch: cunlBfenRE hdon BARALENSRL S T 201 Y
rel ative rot at baer soethovad thetthiee. flihe splitaingd feeeohd aacdapt portipositddonéit about a

| ongi tudi nal axis. concentri.c.Wwth the re. [0006]1n.another exanple
enbodi ment , thgltﬁlinragtm%a&%lﬁtfaectmgpcérlp’tnfl%ﬁen@%r%??v%é)gSl%(lIbegh%%énngbsi]ilé ‘cal surface
positioned at afthehdebhee @&adft adaphve pedine.aVie: shOsiresre@als relutifeagal sur rounds t he

bore. The second adapter portion conpri.ses a convex spherical surface
Sur r oundi ngs ¢ nBoRGRT bhetta, Rk E R 2 gty SOREGRGed ar one end

of the second agaph®tiweed the Gifst afiNseo@Riashpter RRehne hibdub g 1chee@nmthl adapt er
portion is attached to said second end of the conduit. The convex spheri cal

surface fits wenrHri¢ Wehgsheve spherical surface thereby pernitting the
15first and second adapter portions to rotate relatively to one another.

Thi s enbodi menf008é}so hadn andiedr akdifiile WhbdliGeaBy frssplapet galiosur f ace. The
retai ner surrounds. the convex spheri_cal surf%ce of the second adapter

portion and i sCHURRTEEHECPEY CoRericHsEacspaptietcd dbtt rgherephe TR WBRY Cadapt er

portion isjgapiphesech hetieanduh® thebakt Neke RBchdtadpidr posifon2eMpiRE aporti on.
20[ 0007] I n yet anot her enbodi nent, a second adapter is positioned between

the branch | i neonypysnbprca pyrkace gyrpuegding hg bersndbi eomver SRbeiead fyrhge it t achnent
of the conduit ptQidnB&adIndBlof thd'&conth@aftEGRAHARBpSIsithé@RI ¢ ugecond bore
providing second adapter portion is attached to said second end of the conduit. The convex
spherical surface fits within the concave spherical surface thereby permitting the
15  first and second adapter portions to rotate relatively to one another. This
embodiment also has a retainer 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 bore 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



fluid conmuni cati on between the branch line and the conduit. The second
adapter has a third adapter portion attachable to the branch line and a
fourth 25s0aptisiperti on attached to the first end of treTaSACAIOB808The
third and fourth adapter portions are rotatable relatively to one another.
[0008] I n an enbodi nent, the fourth adapter portion conprises a second tube
attached to the first end of the conduit, the second tube being received
wi thin the second bore of the third adapter portion. Aring seal is

positi oned 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 t er rti th I i ing is
posi ti oned bet%@%&upﬁgggﬁ%@?cs§}¥§%§§% E@%gugé%gﬁgmfdgégg%%f@Le i nner
surface of theefedonad/ lbdrtaht dineesiph bttweemge Héard aad faunthedappopbitions. 5si zed to

fit withi dly facing circunf tial itioned in th
outer surface BRUAREALBAG LB e BRFr B ArOHEnED st outer

portion sized tubehid theirnbi sarface dfiveseckng bbac iThg slit ey i ee hitdr @brtigh oove

positioned [n the inner surface of the second hore. The split ring prevents
Pl ative axial SASVRALHDBENAARH{HECPEeHE R RN BBIES 98§ £ T ons but
perm ts rel ati y@ersaffaded FhelQcddatvRemhé it tig fathanths bevitkhpoadapiea portions
about a | ongitudinal axis concentric with the second bore. [0009]In yet
anot her enbodi HeHtWithiman inypidly fagaptisundgrptjabgropymesitiond ig hegpreive spheri cal

surface pOSitiQﬂﬂﬂe6ﬁh@§m&ﬂﬂmﬁ@eﬂﬁQ@hnﬁ%%mﬁgﬂﬁ%Mﬁhéﬁ?ﬁf&@ﬂhmﬂprtiOn
surrounds the second bore. The fourth adapter portion conprises a 15convex

spherical surf Bweanihe Bifdandhpuith adapiss GAMORORS PEHYEL FIEIrYAEd at one end

thereof. AngoppasidneistaQhd fhgn halid: BoREaPieh. PBRIituaMal &jdlhaqhfd to the
second end of the conduit. The convex spherical surface of the fourth

adapt er porti owithilesegingdkpis- t he concave spherical surface of the third
adapter portion thereby permtting the third and fourth adapter portions to

rotate rel ati Vﬁi0ﬁ9]t 0 0ngy %%Qtﬁér embodiment, the third adapter portion comprises a
concave spherical surface positioned at an end thereof. The concave spherical
portion surrounds the second bore. The fourth adapter portion comprises a

15  convex spherical surface surrounding the second bore and positioned at one end
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 fourth
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 second 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



20 Thi s enbodi nent al so i ncludes a second retainer having a concave
spherical surface. The second retainer surrounds the convex spherical
surface ovotha/dBonzet h adapter portion and is attached t@Crhis2aiiossdshdapt er
portion. The fourth adapter portion is captured between the second retainer
and the third adapter portion. [0010]1In still another exanple enbodi nent of
an assenbly for 25connecting a sprinkler to a branch line of a fire
suppressi on system the assenbly conprises a flexible conduit having a
first end connectable to the branch |ine, and a second end connectable to
the sprinkler. The conduit provides fluid comunication between the branch
line and the spri.nkler.. t i it d {. t i nkl er and
the first end oFd?R%ﬁ%BﬁébP?%$§?§@¥¥§%$?ﬁ3§@8“@3?%@ %gﬁguggﬁ?ﬁgg%onduit to
t he branch | i nérst ddwpteap@pbresttabizbleao terteansh divé ahidrgsecdrduidabtargrtioni cat i on

bet ween the branc ine d the conduit.. The adapter has a first adapter
por ton at't achabcEed s BN AERE R e BRL B3R R adfRaPoiishPien att ached
to the first endastle tehivelgndotictanothtre first and second adapter portions are
rotatable relatively to one another. 5[0011]1n one enbodi nent, the second
adapter portio nprises a tube. at hed to . the first end of the conduit.
The tune i s*r olOTEER" \ TRoft ¢HBREIL Rl ol s S el “A 1 ng
seal is positi amebediotiwda ead odiit esndsitr The@bofs rédeset whdinahdb@aaof nner
surface of the bgre f the fir t.adqﬁter gort&gn for effecting
fluid-tight cofiEE G BEPHERN S St IROSHRECITELEHE B aUpt BH g (ons. A
split rin? 10i&$@@ﬁj&Eﬁﬂﬁ@m?&bﬁem?b&BQfﬂgﬁﬁﬂa&qﬁ&@@ﬁmﬁmnkEEathe and thﬁ

i nner surface of t ore of the first adapter portion. The split ring has
an i nner portigwdéﬁgﬁﬁmP%mP?PMWF?H¥ﬁﬁ§hMBU?%EF& ?mFQ8FW§&d?ﬂEEﬁP§rential
groove posibi oRgMAsitibndiBvRUE B oBlef §iaee Ofthd fBe hidBe inhh&uERleidf el Ng furt her
has an outer portion sized to fit within an inwardly facing circunferenti al
groove positi oR¥d Of the {ikw adapirs porsign £ Beesplt ringies pp praeripsyion yed4Q Hist  adapt er
portion. The Sth&ahbﬁ&wﬁﬁ§ﬁﬁﬁ%%ﬁ&ﬁhﬁkhﬂﬁg%%h@bo@@%@@ﬁﬂheQﬁ&ﬂﬁﬁamthe first
and second adapter portions bul permtting relative rotation between the
first and secofldhatdpt Ehe sphf finolvghehotitn eui¢reagion gt fitadther oncentric with
t he bore.

inwardly facing circumferential groove positioned in the inner surface of the bore
15  of the first adapter portion. The split ring prevents relative axial movement

between the first and second adapter portions but permitting relative rotation

between the first and second adapter portions about a longitudinal axis concentric

with the bore.

[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.



[0012] I n one exanpl e enbodi nent, the first adapter portion conprises a 20
concave spherical surface positioned at an end of the adapter portion and
surroundiwg 20h3bmee. The second adapter portion conpri SET/US2TON0YIHR3
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 25permtting 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 portio i's 1h Ir er LN, . The second
adapt er portioﬂxﬁgpcaptﬁééﬁﬁ%%gW%gﬁ&Fﬁéi%ﬁ?%}%ﬁa£%ﬁ Of%%kéﬁgg?mhdapter
portion. WO201heRRdnkAZRATUSROADLBUG 0B oh(D LB} thifecangpithehmenobdicment , a

second adapter | sition t ween .the sprinkler and the second end of
The conduit 1 ofRPPBEh HEPERr ATk AR R B AR B k) or - The
second adapt er chimsuicsies oaslchothe sgpinticr dhd@e Ednduid Thrsrustdedipiarhabet ween t he

sprinkler apd th onduit, The second adapter ha 5t hird adapter portion
abtachabl e fo {H SGHFARTISR A Fol tTRUAHAE B0 128K BT dthed t o t he
second end of tiRh&OB®E sbeondlRed bihé ebnatid TRt a@d@PiICAdPRF borQHis ar e
rotatable relatively to one another. [0014]1n one exanpl e enbodi nent, the
fourth adapt er #56P PRI IddElile 88 apotskond t ube attached to the second end
of the conduit. The second tube is 10received wthin the second bore of the
tpirﬂ adapteg pm%njon. Anbkﬂga&@&kngﬁd@@ﬁtﬂkgﬂﬁﬂliﬁ@f?ﬁ?ﬁdﬂ%o?@hﬁﬁ sErfgce

of the second tube and an jnner surface of the second bore of the thir

adapt er portioﬁS?BPfgg?aﬁ?bﬁﬁogwﬁﬁﬁm'9?4 © SBARECioRCBEtEdh the third

and fourt hjadapteredPiifih @RSecofd SPleiok theitMe ddapBOsirtidONedndoheen the outer
surface of the second tube and the inner sur?ace of the second bore of

15t he third adBpiinehbityedin opkss swhics of the prgombigbeind;aner pBlaes ofihsi zed to

fit within an R%BM@&Q&Mﬂﬁ@&ﬁﬁgdﬁhﬁ%Hﬂ%ﬁ%%Qh%&hggﬁﬁﬂ¥ﬁIRQ&thﬂﬂﬁd in the
outer surface of the second tube. The split ring further has an outer

portion sized b&wpintheibirdiapd fwrth adapted Pyriipaci/meple ring inroeiHerndibatwegh oove
posi tioned in {AQyiPARFacSH hAGEoR] tu%%d%ﬁ‘eciﬂﬁ@ sPr‘Mc@ oPhe s &Bnd Pirk 0 adapt er

portion. The split ring prevents relative axia
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 circumferential 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 fourth 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 portions to rotate relatively to one another. A second retainer has a



20 novenent between the third and fourth adapter portions but permts

rel ative rotation between the third and fourth adapter portions about a

| ongi t udiweal20mxids7’2eoncentric with the second bore. [001FLrrusanonises3

enbodi ment, the third adapter portion conprises a concave spherical surface
positioned at an end thereof and surrounding the 25second bore. The fourth
adapter portion conprises 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 surfac t g the third
and 30fourth agon%% Spﬁé}% %So%fé&t ?ﬂfgg%cgﬁ%%?aérferEU%oqus tﬁ %X%nﬁlgx gBh&H]'P A second
retai ner has amnﬁmﬂchheﬁmphadqnﬁboﬁmnﬁmb@ammhai@&hﬂhﬂda@m&ﬂpemomurrounds

Lo the thi rd adBplBr Bl B Srivs ruty P AeRi S Sho REsh SR, g =

bet ween t he seadwpdrpatian.ner and the third adapter portion. 5[ 0016]1n

anot her enbodi nent, the assenbly conprises a flexible conduit having a
first end cgnn le t bra G and secon ctable to
t he spri nkl gr @%@bf I exﬁ% e c%ﬁ“ ui é}mﬁrrltot‘\?lfg SsemPﬁu résoer%TE%uﬁflggét P8 bet ween

t he branch | i nkavanyth filkeendeonrekiable 1o Ba badetpliey ardsa eosidiend nathebiattivveen t he
sprinkler and hﬁe S nﬂ}gr el f the fleélb e.condui.t for effecting
attachment of PREPEHIHKICIXPS LHTHEPPY! I CEYHRiFAion RRWPELDE co- axi al |y
surrounds a pobiah@irefand iR spli@irblAa aagnelus posploaxd Faakentiie dphiakiacaat er . The
sl eeve and the erX|€Fe cond |t are rotat gbl e relgtlvel e anot her

t hereby prevent®rigFororyl HEARLEPT £hGRE af4S Q?Hﬁélﬁéﬁﬂﬂg?*?hrough t he

sl eeve. Brief BesekibRidoAMiOfA §1&e¢e @sammg@n%ﬁﬁmap%hﬁingﬂm flexibe an
i sonetric/partial sectional view of an exanple enbodi ment of an assenbly

for connect i ngCAnJdePIOFNas; torthe adapien nldly slepvreindftheflexiblecandpipriessi on syst em
according to tRgaddlYRMiVAY o one another thereby preventing torque being applied 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

embodiment of an assembly according to the invention;



[0018] Figure 1A is a partial view of an alternate enbodi nent of the
assenbly shown in Figure 1; 20 [0019]Figure 2 is an expl oded view of an
exanpl e ewbadivmsn22of an assenbly according to the inveRrCirars201p0@083 Fi gur e
3 is an exploded isonetric view of a portion of the enbodi nrent of the
assenbly 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 isonetric
view of a portion of an exanpl e enbodi mrent of an assenbly according to the
i nvention; WO 2011/031722PCT/ US2010/ 048083 [0023] Figure 6 is an expl oded
i sometric view of a portion of the enbodi mrent of the assenbly shown in
Figure 5; [002 pgure 7.i .parti i ' . t line 7-7 of
Fi gure 6; [OOZQPE?gure éﬁ$§e§ﬁE%é%%@%?ﬁgﬁ%?@aﬁ%?%ggﬁ%ﬁgﬁgﬂhgf an exanple 5
enbodi nent of enbakmerntbl theasscmblishgwt m Hiftee Snvent i on

[0024] Figure 7 is a partial sectional view taken at line 7-7 of Figure 6;

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

5  embodiment of an assembly 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 9;
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. Assembly 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

25 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



[0026] Figure 9 is an isonetric view of a portion of an exanpl e enbodi nent
of an assenbly according to the invention; [0027] Figure 10 is a parti al
sect i onalwoizew/3i72ehe enbodi ment shown in Figure 9; 10 [PO0ABRHOYUSE3 11 i S
an isonetric view of a portion of an enbodi nent of an assenbly according to
the invention; and [0029] Figure 12 is a partial sectional view of the
enbodi nent shown in 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
fire suppression systemto a sprinkler 14. Note that sprinkler is defined
herein as any device which discharges a fire suppression fluid, and

et ters and t R Ploab SRR b % orab STy S HEEDsTRE LI ogqe%‘%?n esponse
to a fire. Assbeinl 30 wﬁlch@rr@rdis belszeen eﬁﬂfli; mmmbécborcsmppkut 1ta115162 wdnchh has a first

end 18 connected t d % p % a ﬁ %} Wht IS
connect ed to tH&EPSHFHKYT Wei% m#ﬁéﬁﬁ?ﬁﬁ%ﬁmFF 86'35? §ﬂ%ﬁ%1¥' by a pipe
hanger 22 att agtlead) trmenaecpmrtﬁdeone qucfui’eﬂ!cﬁhﬁglm WBracken28\iis vhriduee f i re
suppressi on syste s nmount inthis. e 1ot tructur ceiling
3470 o but Dl RSCHPEHE A S o8R0 SR Ry g Pin e tofhect ed 1o a
riser pipe 2526784174‘.6 HérgbyCiatarbidthedby iflervdck Re@inp Mes&ur iszedugour ce of a fire

suppressing fluid, such as water (not shown A portion of the assenbly 10
near the seconddewdls36apd 34 ‘FPém?qtf‘é%PBIbéd%‘ﬁﬂ ip Slif@eﬁl elaliop iy 2BYthef pracket

28 that is mugdfdo QReiRe BI0RSSeam 30. Bracket 28 also has a u-shaped opening 40 which

receives the portion of the assembly 10. A locking unit, in this example, a wire

10 bail 42 is pivotably attached to the sidewalls 34 and 36 and cooperates with them
to affix the assembly to the cross beam 30. Figure 1A illustrates another example
bracket 44 which is disclosed in U.S. Patent No. 7,735,787 and hereby
incorporated by reference herein. Bracket 44 comprises sidewalls 46 and 48 each
attached to a back wall 50 in spaced relation to one another so as to receive cross

15  beam 30. Bracket 44 also has a u-shaped opening 52 which receives the portion
of the assembly 10. A locking unit, in this example, a finger 54 is pivotably
attached at one end to the sidewalls 46 and 48. The opposite end is secured to the
sidewalls 46 and 48 by a pivoting wing nut assembly 55 to affix the assembly to

the cross beam 30.

20 [0031] Figure 2 illustrates in detail an example embodiment of the
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 bolted 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



beam 30 whi ch extends between and is nounted on support rails 32 which
support a decorative ceiling, such as a suspended ceiling or a drop ceiling
(not showwd 20rtesmtted to hide the structural ceiling 24. pBrasken/o28shas
various 5 enbodi nents; the enbodi nent shown in Figure 1 is disclosed in
U S. Patent No. 7,784,746, hereby incorporated by reference herein. Bracket
28 includes sidewalls 34 and 36 connected to a back wall 38 in spaced
relation to one another so as to receive cross beam 30. Bracket 28 al so has
a u-shaped opening 40 which receives the portion of the assenbly 10. A

| ocking unit, in this exanple, a wire 10 bail 42 is pivotably attached to
the sidewalls h assenbly to

t he cross beam ?fﬁ%%%je S%d(ﬁgﬁg%g%?us ltrhgt ée\sﬁ‘aé?flwéqrqg%ﬁe%(thgﬁﬁn%eﬁﬁ)trfgh%ket 44 whi ch
is disclosed |maUMSmeRémﬂmﬂyhbdnmpgﬂﬁaﬁﬁ%pﬂﬂdmhﬁﬂ&bmgmnmﬁbpmdahmﬂ by
reference herelp i gﬁ» 44 co §1 6§ M@ s _46. and 48¥ea h attached to
a back wal | 50%%%‘{? QAUPY °RES esa A8 SR RAP T orsBing i SOMBRHCy e cross 15
beam 30. BraCkﬁhm44t@ﬂﬁ@whES&HrﬂmShﬂ@ﬁﬁhﬁ@S&ﬂmgdﬁﬁnwhtwhdmgGQWVEQsthe
portion of %he asse g A ockln% unit, in this exang a finger 54 is
pi votably aftalfiéd® ?‘1W§n%ﬁ eegict RN L i1 cPEneAEOnRpIt AR depigl. Yhosi t e end

is secured to higysshe@walldrso ABitRRGhADnidEtian WhM@lthQ@esWuﬂ@d Rutivassenbly 55 to
affix the assenbly to the cross beam 30. 20[ 0031]Figure 2 illustrates in

detai| an exanprdcssd anieni! b spripdendandifialengh O4{Aeredpit g THE exi bl e

conduit 16 COMRLISERVE R ih koMt BddRicaiphAL S a plf@l aRSLas BB ch provides a
flexible yet robust fluid tight nmenber which resists corrosion. At the

first end 18 ofsfgioas¥dhbisyieny,neeheotclpeltir and eotifobe ose) lopdiogshmect ed to a

saddl e fit{jngipd nublder @f@%tﬁn%s iht 'sﬁ%rﬁ: QRPHII&R cRoR@HHlsGn8n 8o Whi ch
seal ingly engages one side of the branch Iine 12 through an opening therein

and is attacheavadeddaenpmaalisionisinee by inatallerriapolgonsiaingth lowngksshar ound t he
opposite side 9&&&&%@{&%%4 féﬂﬁﬁ Koand t}ufﬁﬁ%ﬁlus'%&t&*}f‘% d&g@% e 60.

Al t hough various neans, suc direct we an adapter, or using a
t hreaded "tee"adtionti ng, for connecting condU|t 16 to the branch Iine 12 are
al so feasible, use of the 30saddle fitting 58 provides an advantage over

these ot her conmggtlon Rﬁﬁg?*%ﬁ%gg ﬁn&hﬁféﬁggkngwggrgggggg}be instal |l ed

anywhere along the length o branch e 12 nere illing the
appropri at é5 si genogieniohtheicondukid 610 B cprinkiland4 &ts veellde ¢ thedrapdelane I8n, engagi ng

t he saddl e 60 -3 i he e saddl e 60.
The saddl e f|t$%%§k%£ﬁ‘ﬁ%§5e &F%@?ggPhé ggnﬁﬂGMQgef§1 %@Wenheed to
determ ne the emabmlbgsﬂtimﬂ4omemhanm@mmmai6©m[panmwdmmm&em&s|gn and

all ows the instal D S|t|on C ection est. suited
relative to théxlegf}% (B§SI |%%1%f ‘ﬁ%’q8%|naF% %ﬁmhngbgﬁggﬁg%ﬁth of the

conduit 16. Thiembeat difiret mlapespdiidiessi whittolks cddhebld @esh@spripkies e4, @hd & pr oj ect

Specify tnd) ot BRGET pver MRS GET kR R cagtip: e o

system and obwia@ipte, etrtarcﬁmsntlomttﬂepﬂugﬂerqamo e aaap@dr@eﬂlodas isgfetvStiahd ati on
since the installer is not constrained nake the connection where a tee

fitting is | ocHteelgueyilueyls/ HNEEWW%&?@XEJ@P%E%WW g wlieh BHE1VY 0032 Wt h
reference agai pohpuibRex@xil RESHYda8Y Ol thd GHhRle214. thiBer 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
about a longitudinal axis 74 concentric with the bore 66. By allowing the adapter
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



15connection of the conduit 16 to the sprinkler 14 (as well as to the
branch line 12 via saddle fitting 58) may be effected by a rotatable
adapter owWO?20s/shm2n in detail in Figures 3 and 4, the exargsb@oadwp: er 64
is positioned between the sprinkler 14 and the conduit 16. The adapter 64
has a | ongitudinal bore 66 and is formed of a first adapter portion 68
which is attachable to the sprinkler 14, and a 20second adapter portion 70
which is attached to the end 20 of conduit 16. In this exanple, attachnent
of the sprinkler 14 to the adapter portion 68 is effected using internal
screw threads 72 (NPT threads, for exanple) at one end which receive
conpati bl e ext . sc¢ I at t achnent
means, such asg£p%§f§“%g¥h%gﬁ%gﬁ%Eﬂ%%%&?%pEM% 1&%§%Pé%mn n%%gtlons such
as 25bayonet nbigntesl), amellab taaquercaased by ecifnaiasctblitg or iBOB8sAdapt er portions 68
and 70 are rotatable relatively to one another about a |ongitudinal axis 74
concentric wt bor g to rotate
relatively to E%gmgnothé?ﬁﬁg%% |cé%ﬁ£ﬁﬂg‘Fg?%ggg@g&xhgﬁ%%ﬁgEit 16 about
axis 74 is prem@m&mﬂbnﬁmw6&anaﬂ9hquWMammamghdhmmgOEmaﬂ$pngﬁ&l%momﬂ to the
adapter, or s whe t he adapt ack oth pport (see
al so Figure 1)M%gpnﬁé#PngbO?%mmﬁgﬂ%gﬁggﬁ&q§%§%ﬁ§nlc %O @%f 6?gV|brat|ons
[ 0034] As ShOMﬂTthﬂEBGDMheﬁmFMkaEp&Umf&lﬁbumﬁmﬁakaknmﬂmbmWSMﬂﬁm t he adapter
portions 68 and .70 is permtted through . the use of a split ring 76. Second
Bodapter por ¢ G 70t JeREpMebuTs kR0 it utthe ot R B E%of 1 he

conduit 16. Themmﬁ@zeﬁl@ntoj‘eu&elaﬁtHelaﬂ@;iterqﬂap)herancpmefebpjbu@&elcsncﬁﬁtaecdo to receive
the tube 78. The split “%%Féﬁ) comercial|ly known as a "

used to prevengwﬁ s é ‘Wﬁ%@W%W?“ﬁ@FWéEH“?ﬁ@mgﬂ%ﬁ¥egﬁﬁé%%Pgné ;ﬁd

thereby joiip t hensRditet pdfiod 80 $iRa 5 AT Wikih @k odiy iy fa€ingdlclr@hB@nti! ati ve
rotati on between those parts. Split ring 10 76 has an inner portion 80

sized to fit mwav%ﬁ?anpsweﬂwdﬂ&}ewur%éwﬁ@e &1 PLUhe & etilif Hpe ¢ Behe e

positioned in §hg@WoRlonSdl[RE6 fﬁ%‘/l@lfln 114R€ a8 fa§9% bitcuidf@Bni#b o lobbd her has an
outer portion 86 sized to fit within an inward aC|n280|rcunferent|al

groove 88 p05|8$B%@Hméhmaﬁ“mﬁﬁéﬁﬁ§ﬁﬁﬂéé@e@mﬁéﬁqﬁﬁéoﬁ®ﬁ Eepageeentporti on
Sy SaSa0eTertpHELURRORRE B ARl B LR USRS Tbel orooves
and 70, butS pr eharitrelative rotation between the adapter portions 68 and 70, but prevents
relative axial motion. The fact that the ring 76 is split allows it to be compressed
or expanded into a smaller or larger diameter by forcing the free ends of the ring
toward or away from one another as is well understood for split rings. This
permits the ring portions to be disengaged from the circumferential grooves in the
20 adapter portions and thereby allow assembly and disassembly of the adapter
portions 68 and 70 as is well understood for split rings. One or more ring seals
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
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relative axial notion. The fact that the ring 76 is split allows it to be
conpressed or expanded into a snmaller or |larger dianmeter by forcing the
free endswofzotisimzng toward or away from one anot her a®Cirasasblo4gonsier st ood
for split rings. This permts the ring portions to be disengaged fromthe
circunferential grooves in the 20 adapter portions and thereby all ow
assenbly and di sassenbly of the adapter portions 68 and 70 as is well
understood for split rings. One or nore ring seals 92, for exanple

el astonmeric 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

ti ght connecti . r rtions. ) in Figure 2, the 25
exanpl e rot at ag{]%lpdgthé\%?@?ﬁ Eﬁalﬁgoé%%gwﬁ@glg Cglg{alaég@ﬁ}eﬁggc\ggnﬁ turln%:angg) and the
sprinkler 14, duadtach bhstvedis dxleple anatldld fitling a3)d Ashkowaadlerilfintti ng 58 (or

ot her attachnept neans 035] Fiqures. 5-7. 1] lustrate an r exanple of a
Cotat abl e adapt e 114 7 e iR onpsakdel LR FaRBB AT 16 Tr om

t orsi onal f or cesatinipamhedr abauiprackya 36t aXpist pofsonSisdmaning A chigguws e 5, the
adapter 94 pay be positioped between a sprinkler 14 and the conduit 16
onal or - bet when TRECL i DY Bt P APt ST MRS S KB BPEnch i ne (i
this exanpl e asgadrt 4 il bé MGui) on RS odtRMNenddf @Rt Aaddplerfpogioh®s. 6 and 7

for the attachnment of the sprinkler 14 to the conduit 16, the rotatable
adapter 94 conprired adaptisrpertion ddnhasy atoas e1h A cobeh sRACHEr s d%e Sspheri cal

surface 98 posidricaR@fs Bére 0E BRDpBHSGke S HAHOEHAPEr forBOX 0210 BacliBoSPr i Nkl er
14 may be nounted on the opposite end of the first adapter portion 96. A

second adapt er hsspPRqugd 618 qegxex spherigplsudpgs 104 icvred éxfispirtheal surface 104

sur roundi ngg bog& ARQphcHRg KRRRISIE a@ipehr Bbrtibh 86, a0ERI R e RRS & bANjoIR2 1S
attached to the conduit 16. The convex spherical surface 104 i1s sized to

fit wthin thewvhobeheouelagphetitionbetyaer the adapBr prtignpepbreranpdied on 96,

t hereby creati j 10l i - . I OF t ween t he
adapt er portioﬂ%ugggg%ﬁgﬁghp'?%%Aﬁg?%g%ﬁ%§%%$%gﬁgyﬁﬁﬁg%&%§§§?gfhus

i sol ati ng t he Guerduippsed®y frelameanytion betsicon@b sprokbe andthobedctblner & at i ve

noti on between inkl er (o i Il a rom forces
applied to the“%@??%@Fg%a%ﬁpgggg?g§%8§@€$6%a%@gﬁpgﬁg%égé%rg?m'%Mhen t he
sprinkl er 1§ i whtmtht egtindter ishastdkd entbl yssemblyounbededon @asupp@poiihe The adapt er

Por Lo, 20 8l ABPE AT RA ! RUBE DS BRI RG 15, Pos,

a concave spherical surface 108 which surrounds the convex spherical surface

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  nut 110 which engages the first adapter portion 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
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104 of the second adapter portion 102. The retainer is attached to the
first adapter portion 96. In the exanple shown in Figure 7 the retainer
conpri sesw@ 2803172210 whi ch engages the first adapter p®CcTius019648083 ng
screw threads 112. O her attachnment neans are al so 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 anot her seal 116 may be
positi oned between the retainer 106 and the first adapter portion 96. The
seals may be el astoneric rings, such as 250-rings. [0036] Figure 8 shows
anot her exanpl e assenbly enbodi nment mhich conprises a sleeve 115 that

co-axially S“”t%'lne%ﬁ Bl & Sl QS é]t'é S hlay rt]> o 89?%1 &urgtﬁ%]%l;lt%ﬁlﬂmte to an

adapter 117. a ter J ol hed exanple by a
union fitting ﬁmﬁapammmmnm&ﬂaadnmmhmeRQMmﬁmyhém&@&@b@hmagﬂmmedawves 30t he

ternal th th k h t threads 120 at
The ot her endi vt BPFict DAFCRSPene by Sapnniody! BBkt S dar abl e

mat eri al , suchﬂ&&mShH@nkessnﬂkﬁﬁhmphmmeﬂamohﬁueﬁgmpBmmﬁémeymdhxoutmardly
faci ng flat surf ces é@%‘%ég be eaS|I%Dcaptured by a nounting

bracket, suth ﬁg a?ﬂ”’?ﬁﬂ?§“§5“¥ % he exanpl e sl eeve shown
in Figure 8 there are six flat 55urfaces 122 which form a hexagonal sl eeve

Cross section. HEBﬂB?]InIhheeﬁmbmdknembwﬁhDMthB fht glaeve 185 id floensl @eve 115 is

formed of a split.unita 124 rst ngi 1 udi pal I y ext endi ng
cdge 126 i n 1 stk e BRLLRG Rl Bher REMGE B Bl e doe
128. The edgeSrelﬁlanantﬂ akd@nwnghedihdllysR@6d g E@leans. Onhdéhlgémﬂ6atﬂ@ﬂf83r so as
to define a ga 10 configuration allows th eve 115 to act as

130, This
acollet with gﬁ)é Qi SIPF‘W g i‘)“oé‘i?)a‘ilf‘oa“&%‘ﬁf Ao ?‘%H‘F&Igﬂ}/? Q- r? Sm s enbodi nent

the sl eeve]d15cirdightaB6n AIRDWsMAIRvAPOUD abh@ acoMd Wiith bttty tPesp@dd notion is
prevented by a pair of fixed radially Proiectlng shoul ders 132 and 134.

Shoul der 132 |§“Wﬁﬁﬁﬂ€ﬂbbﬁnﬂweﬂﬁﬁﬁﬂﬁﬁ¥f@Geﬁﬁ%ﬂé1%%@HDE@@Wé@ﬂ“ﬁWe sl eeve 115
and the adapt efonlidif 18B8t a§ﬁphﬁbﬁi&fls #Meﬂté“d Mdbe%’ul SM&da ?athailggrqéeﬁng)ppoy te end

of the sleeve from shoul der he shoul s 132 and project radially
out war dl y fronfhonklegsdddand 13ff‘6 Saﬁ@ideééﬂ ifrraountpsl of| teaepadyit B Eﬂéttm@h t hem by

engagi ng the epgdg.qf éaeew%h?s? thé 9&%@1 Il BHa& 8o de?qgh%%oél %afe;afamae anot her

assenbly enbodi ment aV|ng as eeve 36 nounted on a flexible conduit 16
with a cor ﬂﬁlgat)ﬂni)smﬁnérof ghgrsfegqeefrdm@ 8houlder 132. The shoulders 132 and 134 project

radially outwardly from the conduit 16 and capture the sleeve 115 between them

by engaging the ends of the sleeve.

[0038] Figures 9 and 10 illustrate another assembly embodiment having a
sleeve 136 mounted on a flexible conduit 16 with a corrugated outer surface 138.
20  'The corrugated outer surface is comprised of a plurality of crests 140 and troughs
142 which extend helically around and define a central space 144. As shown in
Figure 10, sleeve 136 has a corrugated inwardly facing surface 146 comprising a
plurality of crests 148 and troughs 150 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 flexible conduit 16. Engagement between the crests and
troughs of the sleeve 136 and the conduit 16 prevents axial sliding motion of the
sleeve relatively to 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
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20 The corrugated outer surface is conprised of a plurality of crests 140
and troughs 142 which extend helically around and define a central space
144. As swowmit/as3tBegure 10, sleeve 136 has a corrugat ed PCeseaiop4§08i ng
surface 146 conprising a plurality of crests 148 and troughs 150 which
extend helically and are sized and spaced so as to fit within the crests
140 and troughs 142 of the corrugated outer 25surface 138 of the flexible
conduit 16. Engagenent between the crests and troughs of the sleeve 136 and
the conduit 16 prevents axial sliding notion of the sleeve relatively to
the conduit, but screw action upon rotation of the sleeve 136 relative to
the conduit 16 | o [ eOH al ong the
conduit so thaggbﬁ%ﬁ%%%qﬁ ﬁﬁaﬁ §¢?enﬁgﬁﬁ§aim‘m£§ %ﬁmw%ﬂgr ?ghatlon
relative to thaﬂﬂ@d@¢&H&&eWﬁ3@hbh&ﬂ@ﬁMﬁbWshhﬁatkHQMEOﬂﬁﬁcmEMﬁECEIVed by a
support such as

TPl beve  saratBFRES s (bR Ryt brausdiay RE T SRERRIRE" Dot teg

rotation of thes)oamdui digrﬁ@daﬁt dxve@ nfoGoi hﬁhsb(ﬁﬂ\iﬁre(litheltcelhy slpevey @mtheng t or que

frombeing applied to e co 6 nificant axial notion of
heontul PRl o a0 O e O s aS B G s PR oo i gur e

9, an adapter Bp2uhiSn GAMBESE KL atd@pttaﬂﬁwﬁl@nﬂblﬂnbl BBaddy158 tRbOR he t ti ng 154,

t he adapter having internal threads 156 to receive the external threads of
a sprinkler. [©8983hreadsof perrinkiEenpl y enbodi nent, shown in Figures 11 and
12, the crests and troughs 140 and 142 form ng the corrugated surface 138

of the 10conduf@0346 ar e Inatothe hise@blyendoliaiege showalh Faxtend and 12,
circunferentially around and define the central space_ 144, |n this

embodi ment a s/E&TRE" fAGIAYEY | @dal45ff‘t¥P’éIP% ?/C%Yug&t%%‘l@c%%)g Y% troughs 162

whi ch exteng CtdneitlienRmbi hibmiyd@nand, bliexShearamifderillp oh@rmale4. The
crests 160 and troughs 162 of the s eeve 158 are sized and spaced to engage

the crests 1409¢H4 tHersnigHsparg 3441 Inthis cabegiinert 2 e wniddtaligdas splgradipent

sliding axial pptd@edfand B6ushk €6Y &nitR8xibRl @lcbm@dnhly LbEnLROdE 16 while
permtting relative rotational notion between the two parts. In this

enbodi ment, t hengl weyes 1938 Thecrsps 140 anddronghisdehebide BlyeweHé8 gepizedend see
Figure 11). This a tb%}’fgdgépq% 5846 &é@ fs P AR &a?ﬂ?fk)&?!tﬁlsl y along the

conduit by el asti cal orm ng t eve outwar i sengage its
crests andlﬁrog@M@nﬁh¢m9¢m@rm1©mgh®eahdeQ&régb@W¢®ﬂmwemb@ﬂ@uﬂﬁb16 novi ng

the sleeve al Oﬁ&rﬁt’ﬂﬁ f%?a@l%‘%ottat{oﬂarllhn%%)ﬂﬁg&xfegﬁ%l@?x% hEr%”’hhfmdenEb%ﬁl@nen?' easi L

t he sl eeve, S un ape engagi n
crests and trou@hbehyﬁmusﬁmeaméﬂﬁ&saf@&héganuﬁdha&aQM@tDsﬂhssnoWQO40]The

enbodi ment s pr Y sffi:eve 1%%'1 & pos1 ohe ax1281?/ allong nhescolrjléfuiy\@)y ele?sftically deforming
the sleeve outwardly to disengage its crests and troughs from 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 to 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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exanple, it being understood that other types of connections, such as fixed
NPT 25sprinkler outlets, swvel sprinkler outlets as well as NPT adapters
are al so woasil3e72bor use with the assenbly accordi ng t @Crhis20100e8983 on.

[ 0041] The assenbly for connecting a sprinkler to a branch line of a fire
suppressi on system according to the invention will provide nunerous

advant ages over the prior art. The assenbly is easy to install on a branch
| ine and provides great adjustability of the final position of the
sprinkler, thereby sinplifying design and installation tasks. It is much
nore difficult to over-torque the assenbly due to the rotational freedom
afforded by th I I
significantly g@%ﬁ%ﬁégg&?éﬁg%g um%2>ﬂ% §§M331£8%H &b?ﬂp |on or during
a seismc evenmmqﬁdddhmmhakhyaﬂ$hh19mwﬂmmhydd&nmbeopﬂe@&u¢aeloss tested as

aunit (with or_wth r l.e th rOVI ing the
Syat em des gner Y it iU B rhBordsRlonk Db it RRFHFRNSPETEE |'Sss
i nstead of resdedvengsdlngdalacighAichmly deht@asedlpbt\dﬁﬂaﬂ}fttr dhﬁﬁ@tdpoﬁs t he sum of

equi val ent [ engths for each conponent of fhe Th| shoul d i nprove
A 1511 A ot S AR s b R R TAK N S SR it

i ncl udi ng the spsickkd &ra @adith BRyithert Kefspailadr ifesieecdhywbbychoitiink ter ovi de a
single, sinplified K-factor nunber of increased accuracm@ the K-factor
bei ng a const a?PtSte&}*deﬁ‘rgB?f&nF F‘djﬂ‘éﬂlqnﬂﬁn&@é‘&m?%f ipdcadivaheadfpss isad ofat e of a

nozzl e as a fupghtiRnfalchBnS@YG@vAIQRIenSh ok IR sBMeS syllia@k 1dhb@s fRzzl e.
15[ 0042] Wi l e the exanpl e assenbly embodi nents discl osed herein are

descri bed in tpshecompenent Gthegssambdy. sippyhesldiigaroyy dreapguracy of Bydisdisr st ood

that the d?écrbﬂ&ﬂﬁﬁﬁsaﬁﬁmgﬁﬁﬁpw%%m%g%éékﬁ,Hﬂ&aﬁﬁﬁ;@HﬁMkﬁﬁﬁﬁ@'
di scl osed herein may al so be used with other systens, such as hy onlc

syst ens, wher ebaKffheipigested woph wiferioyige asifglessirbpldied dnthaior nwibbes R i t i s

desired to iso r 0 plied

torques. CLA L?E{eg\ﬁfgta%lnréé 1 Ak ketgcté‘ﬂ%n?g PRhEM o bloportBRIS! fia &P
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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1. An assenbly for connecting a sprinkler to a branch line of a fire
suppression system said assenbly conprising: 5a flexible conduit having a
first endwoann#st®ll e to said branch |ine, and a secondPemdScanfess8anbl e to
said sprinkler, said conduit providing fluid conmuni cati on between said
branch |ine and said sprinkler; an adapter positioned between said
sprinkler and said second end of said conduit for effecting attachnment of
said sprinlder to said conduit, said 10 adapter having a bore providing
fluid conmuni cati on between said sprinkler and said conduit, said adapter
having a first adapter portion attachable to said sprinkler and a second
adapter portion attached to said secq¢€ s of said conduit, said first and
second adapter portions being rotatabl'e relatively to one another. 152. The

assenbly according to Caim1, wherein: sai d second adapter portion
conpri ses a tubéanischoildst o sai d second end of said conduit, said tube
being received within said bore of said first adapter portion; a

ring seal is posi t'pn&ﬂ'a@@ﬂqﬂ}?%}c@ﬁ'ne@Hﬁgerp%Hklta%ecl‘tfPfIncﬁﬁhéjottzHiH@ and an
20i nner surface of said bore of said first adapter portion for effecting a

fluid-tight cofipeesiignsyblemvweaihassenkly fomerisinghd second adapter portions;
a split ring is positioned between said outer surface of said tube and said

i nner surfage of Sa'da?@hﬁbQBmﬁﬁuﬁng5$&a@ﬂﬁ&%ﬁ&x£@!&%ﬁﬂbn§ﬁﬁﬁh§p|'t ring
havi ng an |nner(§$rt|on sized to fit within an outwardly facing

ci rcunf er ent i akndyr ssene cpg gorpeethldn egsaidrspy akler. suid eandgiyprogidngdividai d t ube,
said split ri ngoéﬁiﬁﬁmonBaweagiamr%mmeQ&fstaicp ngfdéed to fit within an

inwardly facing circunferential groove positione said inner surface of
said bore of said first adapter portion, said split ring preventing
rel ative axial novemedt adsgilehpesiionad brivpangeid snankde aah sridsraprdmdebr t i ons but

perm tting reIg% &ﬁp&?hﬂ%ﬁ&ﬂmg%&Mﬁﬁ@nﬁﬁ%ﬂdEﬁ{ or i SRG@RL s@dapt er portions
about a | ongl tu axlis concentric wt sal ore
adapter having a bore providing fluid communication between said sprinkler and

said conduit, said adapter having a first adapter portion attachable to said
sprinkler and a second adapter portion attached to said second end of said
conduit, said first and second adapter portions being rotatable relatively to one

another.
15 2. The assembly according to Claim 1, wherein:

said second adapter portion comprises a tube attached to said second
end of said conduit, said tube being received within said bore of said first adapter

portion;

aring seal is positioned between an outer surface of said tube and an
20  inner surface of said bore of said first adapter portion for effecting a fluid-tight

connection between said first and second adapter portions;

a split ring is positioned between said outer surface of said tube and
said inner surface of said bore of said first adapter portion, said split ring having
an inner portion sized to fit within an outwardly facing circumferential groove

25  positioned in said outer surface of said tube, said split ring further having an outer

portion sized to fit within an inwardly facing circumferential groove positioned in
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53. The assenbly according to Caim1, wherein: said first adapter
portion conprises a concave spherical surface positioned at an end thereof
and surrosodong3sae2d bore; sai d second adapt er [POTILSENMOMEBIRS | Ses a
convex spherical surface surrounding said bore and positioned at one end

t hereof, an opposite end of said 10second adapter portion being attached to
sai d second end of said conduit, said convex spherical surface fitting

wi thin said concave spherical surface thereby permtting said first and
second adapter portions to rotate relatively to one another; a retainer
havi ng a concave spherical surface, said retainer 15 surrounding said
convex spheric a of, bei ng attached
to said first %&% #(—r:r suﬁgce of szﬁ?lo(grgl%gga?@ﬁrs?%ﬁgtgle%%r&% TSAJ&) ?le’%?g%el ng capt ur ed
bet ween said r ptteaermmg reizﬂd/e smnakino%wnssht l&d&q@hemd it hncbﬂii:cond adapter 4. The

nbl di to. da f t t d
potunon sar e Bl Ru i idis ko iion BEARE PRl s g Rl P oo b ones

positioned bet patonssdbd arledgdudiatl saidos@hgicwithshidadapt er porti on. 5.
The assenbly according to Caim3, wherein said retainer conprises a nut
whi ch threadedly e sai f|r dapt er, rt.ion. 6. The
assenbl y acgordlngn?aﬂaaﬁmnaﬁacor 6?628H6r$§¥%g sai d sprinkler.

7. The assenbly according to Claim1, further conprising: 25a second
adapt er positioned beBM@ﬁmt&hp@rbﬂéﬂthﬂMﬁh@wammasabmxﬁbﬂsmﬁend of said

CondUi t for ef fOeS t%one(gat a&l %&El%%g%an%fsuﬁglim%m%osgl }e;to Sai d br anCh i ne,

said second adapter portion comprises a convex spherical surface
surrounding said bore and positioned at one end thereof, an opposite end of said
10 second adapter portion being attached to said second end of said conduit, said
convex spherical surface fitting within said concave spherical surface thereby
permitting said first and second adapter portions to rotate relatively to one

another;

a retainer having a concave spherical surface, said retainer
15  surrounding said convex spherical surface of said second adapter portion and
being attached to said first adapter portion, said second adapter portion being

captured between said retainer and said first adapter portion.

4. The assembly according to Claim 3, further comprising a first seal
positioned between said second adapter portion and said retainer, and a second

20  seal positioned between said retainer and said first adapter portion.

5. The assembly according to Claim 3, wherein said retainer comprises a

nut which threadedly engages said first adapter portion.
6. The assembly according to Claim 1, further comprising said sprinkler.
7. The assembly according to Claim 1, further comprising:

25 a second adapter positioned between said branch line and said first

end of said conduit for effecting attachment of said conduit to said branch line,
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sai d second adapter having a second bore providing fluid comunication

bet ween said branch line and said conduit, said second adapter having a
third adawoepipsit2zon attachable to said branch |ine aneCa/uSouwisoasiapt er
portion attached to said first end of said conduit, said third and fourth
adapter portions 5being rotatable relatively to one another. 8. The
assenbly according to Caim7, wherein: said fourth adapter portion
conprises a second tube attached to said first end of said conduit, said
second tube being received within said second bore of said third adapter
portion; 10a ring seal is positioned between an outer surface of said

second tube angaléé‘ec&i‘d‘e{%%%t{%%m’tl{ea&%%% & nﬁ%‘é B ﬂulgrﬁm}inofnc [hecting a

fluid-tight connection n-sal hi'r fourt er portions;

a split ring |bmwasnhubmﬂthe¢m@bﬂkhanmnmunemmsmiﬁmmeﬂnWH@aMMﬂsecond t ube
and said inner _surfac seca ring having an inner
TSport1on o el PrgonmeRit R G Parthe vl Eibbaradian al Coroove
posi tioned in sw@cheduutad figd eddaaidfcosdiitdsasemdaadnd wheh adupiedp&bast ri ng
further having, an outer rtion sized to fit within an inwardly facing
circunferen% aPeigs & kb%@?f@%ﬁ@ﬂwaﬁmgﬂ}d i nner surface of said second
bore, said split ring preventing relative axial novenent between said third
and fourth adapter $Orie assembhudccqeingitd Clang 7y €hatihve 20r ot ati on between said
third and fourth adapter portions about a | ongitudinal axis concentric with

said second bore. 9. Th&fou?tﬁ%d %ggr;fl%g%gﬁlnr%eg Qsegoﬁd trq)e at ache ?sald

said third adapter por? cave's surface positioned
at an end therﬁmtm&hﬂs&dbmﬁmndmngmsaﬂdM$&m0@dabowéumﬁﬁswﬂdakmdbmh adapt er
portion conprlsg B %F? sgherlcal surface surrounding said second bore
and posi ti oned®aYICRET ARG R¥HYYf | an opposite end of said fourth adapter
portion being attached to said second end of said conduit,

10 a ring seal is positioned between an outer surface of said second tube

and an inner surface of said second bore for effecting a fluid-tight connection

between said third and fourth adapter portions;

a split ring is positioned between said outer surface of said second
tube and said inner surface of said second bore, said split ring having an inner
15  portion sized to fit within an outwardly facing circumferential groove positioned
in said outer surface of said second tube, said split ring further having an outer
portion sized to fit within an inwardly facing circumferential groove positioned in
said inner surface of said second bore, said split ring preventing relative axial
movement between said third and fourth adapter portions but permitting relative
20  rotation between said third and fourth adapter portions about a longitudinal axis

concentric with said second bore.
9. The assembly according to Claim 7, wherein:

said third adapter portion comprises a concave spherical surface

positioned at an end thereof and surrounding said second bore;

25 said fourth adapter portion comprises a convex spherical surface
surrounding said second bore and positioned at one end thereof, an opposite end

of said fourth adapter portion being attached to said second end of said conduit,
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sai d convex spherical surface of said fourth adapter portion fitting within
sai d concave spherical surface of said third adapter portion thereby

perm tti myoaih3tterd and fourth adapter portions to rorarascabaissely to
one anot her; a second retainer having a concave spherical surface, said
second 5 retainer surrounding said convex spherical surface of said fourth
adapter portion and being attached to said third adapter portion, said
fourth adapter portion being captured between said second retai ner and said
third adapter portion. 10. The assenbly according to Claim?9
further conprising a third seal positioned between said second retai ner and

said fourth ad 0 f.Qur itj.one en said
second retalne%ﬂgﬁ%wg({hm%%lgggg%g%guﬂgh&hﬁéﬁﬁypd%%)fhhggygmgﬁéwgssenbly
accordi ng to CtaicaneSphastrelrseifacesdisad ﬂexclcnﬂmbtemoalqnemrmrgermistﬁg saidnut whi ch

t hreadedl y eng third a ortion The assenbly
according to Cﬁ%ﬁ %ﬁnﬁﬂ@§%gypggﬁ%}Og?%grggpgb’ P%?ngn 1513. An assenbly
for connecting a sprinkler to a branch line of a fire suppression system
sai d assenbly conprishﬂgnnéﬁmﬁmxhbhmgtanuukmpMQmMngﬁamf%Kbmaund connect abl e

to Sal d bra Chl‘elté{ll’l?e uI’?"On(ljldln SAl nC\i} gnqlecgli]ne acg'(t)) Seal tfo I'Is.halfﬁl C l’pkl er, Sai d
conduit pro |d|ngeTriSU|dl ﬁnunlca Jet Weeh salcﬁ1 PEhERPT HE Ghd sald

spri nkl er; 20anmndeaptaenched s daidihed adl@te\t\@ﬁﬂoﬁ,aald fepthi adkptexrpoaiva emigd i r st
end of said conduit.for eff%ctin at.t ac conduit to said branch

line, said adaptPEFehUyHg sadsera B?%W?&Wﬂ§m$hﬂﬁﬁaﬁﬁﬁﬁﬁﬁ?ﬂatlon bet ween said

branch line and said conduit, said adapter having a first adapter portion
attachable to said hxamehmkhmswmaﬂmag8e@hﬂ@9aﬂamﬂe0mpmmmjmmﬂa&mached to
said first end o condui t idfirs [

i d ad t
Dol ng ot at abl ESTRY PUSr Yy b2l aitupsran sga it atGlEanig BaEEor di ng to

Cl ai m 13, wher &jufth seal positioned between said second retainer and said third adapter portion.

11. The assembly according to Claim 9, wherein said second retainer

comprises a nut which threadedly engages said third adapter portion.

12. The assembly according to Claim 7, further comprising said

sprinkler.

15 13. An assembly for connecting a sprinkler to a branch line of a fire

suppression system, said assembly comprising:

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

communication between said branch line and said sprinkler;

20 an adapter positioned between said sprinkler and said first end of said
conduit for effecting attachment of said conduit to said branch line, said adapter
having a bore providing fluid communication between said branch line and said
conduit, said adapter having a first adapter portion attachable to said branch line
and a second adapter portion attached to said first end of said conduit, said first

25  and second adapter portions being rotatable relatively to one another.

14. The assembly according to Claim 13, wherein:
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said second adapter portion conprises a tube attached to said first end of
said conduit, said tube being received wthin said bore of said first
adapt er pyOt200IN31722 aring seal is positioned bePGEAIs2@N0/0e808%r
surface of said tube and an 5inner surface of said bore of said first
adapter portion for effecting a fluid-tight connection between said first
and second adapter portions; a split ring is positioned between
said outer surface of said tube and said inner surface of said bore of said
first adapter portion, said split ring having an inner portion sized to fit
within an outwardly facing circunferential groove 10positioned in said

outer surface of sa dseﬁéi’Pe%On%"%fa&Fls 1c§ném{rb%sés‘ér “Huia %M'té‘&lcﬁf‘rste% er portion

sized to fit within an i nwa unfer e oove positioned in
sai d inner surbhmehmmmaasddbmebmngﬁsawdianssmad@pbémn¢ﬁmtmbpmrsald split
ring preventin {elatlve axi al novenent between said first and second
adapter portio < Bt permtting relative rotation between said first and
second adapter 15portions about a |ongitudinal axis concentric with said
bore. 15. The assenblyﬁagamidmngﬂmwdﬁhakmn&B@nmheﬁ@kmfsmdumeamiaaid first

adapt er por Iolr}mgros acleso Ssal 88%% salg flI‘SP G[Elg %orao U{? ectlg glﬂt fdot?%%g at an end
t her eof and surrounaing sai ore; sal % conprises a

convex spherlcahnﬁmkhaa@waﬂsmiﬁﬁumﬂmangamqmbpmaoand p05|t|oned at one end
t hereof, an opposite end of said second adapter portion being attached to

sai d Second end of Sal llct?lng?spo’su gedq)efoerég d%r?tgresﬁllr eofsﬁlldtu gecl;PCfll tting
w thin said concave Sp rc sur ace ere y perm sal irst and

second adaptermmbmhm@nﬁmm@ﬁsmﬁhmmcfeﬁ@ﬁmvmhymtmnmmesamqﬂhenghﬂ&mgretalner
havi ng a concave. ggh%r&%al ig&ﬂ %g g %Hper su&%ggggilgosald convex
spherical surf ALBGPOSNFIZER Lo g AR Gy &
10 positioned in said outer surface of sa1d tube, said split ring further having an outer

portion sized to fit within an inwardly facing circumferential groove positioned in

said inner surface of said bore of said first adapter portion, said split ring

preventing relative axial movement between said first and second adapter

portions but permitting relative rotation between said first and second adapter

15  portions about a longitudinal axis concentric with said bore.
15. The assembly according to Claim 13, wherein:

said first adapter portion comprises a concave spherical surface

positioned at an end thereof and surrounding said bore;

said second adapter portion comprises a convex spherical surface
20 surrounding said bore and positioned at one end thereof, an opposite end of said
second adapter portion being attached to said second end of said conduit, said
convex spherical surface fitting within said concave spherical surface thereby
permitting said first and second adapter portions to rotate relatively to one

another;

25 a retainer having a concave spherical surface, said retainer

surrounding said convex spherical surface of said second adapter portion and
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being attached to said first adapter portion, said second adapter portion
bei ng captured between said retainer and said first adapter portion.

16. The aweentwopirmecording to Caim 15, further conpri siPOl/U$2610/08808%ea
positi oned between said second adapter portion and said retainer, and a
second 5seal positioned between said retainer and said first adapter

portion. 17. The assenbly according to Caim 15, wherein said
retai ner conprises a nut which threadedly engages said first adapter
portion. 18. The assenbly according to Caim 13, further conprising

said sprinkler. 1019. The assenbly according to Caim13, further

conpri si ng: . : r 1 t].qn i d.sprinkler and
sai d second engm%§mggvﬁﬁggﬁ%gﬁﬁggégrgﬁﬁ@%f%ﬁégg ?%%%%gﬁ?aﬁ#gﬁéfd conduit to
sai d spri nkl er cappaedbesecnndidadaiptend kay fing adepsepardn.bore providing fluid
comuni cati on between said sprinkler and said conduit, said second adapter

having a third adapferyaqrihan JBakhacNahe 4 %udih ikl ft ggd a fourth

adapter portion attache second end df sal sald third and
fourth adapt er ppaidinedbgwbai sag se@ind kddpitee ppeiloatnd/eid/retameoned apwbikr . 20. The

assenbly acgordi to aim19,. wherein;, .. . said fourth adapter
por 1 on” conpri Sl Qard RMhfuaRERE il sp o rposoedbfia an of s o
conduit, said second tube being received within said second bore of said

t hird adapter portiBh;The assembly agcarding ts@laim 1% whewirt saghedingetongesesan out er

surface of said _seco and_an_i.nner face of said second bore of
said third adag g?”ﬁ%ﬁ?%%%%PG?ggFFg% 5§6w§%%fﬁ?§9%ight connecti on between
said third and fourth adapter portions; 25a split ring is positioned

bet ween sai d out er Hurlhaescoblysaraddisgsonldim Ubdurthedcaeprgingnmdr sur f ace of

sai d second bo&gmgknsaid third adapter portion, said

10 19. The assembly according to Claim 13, further comprising:

a second adapter positioned between said sprinkler and said second
end of said conduit for effecting attachment of said conduit to said sprinkler, said
second adapter having a second bore providing fluid communication between
said sprinkler and said conduit, said second adapter having a third adapter portion

15  attachable to said sprinkler and a fourth adapter portion attached to said second
end of said conduit, said third and fourth adapter portions being rotatable

relatively to one another.
20. The assembly according to Claim 19, wherein:

said fourth adapter portion comprises a second tube attached to said
20  second end of said conduit, said second tube being received within said second

bore of said third adapter portion;

aring seal is positioned between an outer surface of said second tube
and an inner surface of said second bore of said third adapter portion for effecting

a fluid-tight connection between said third and fourth adapter portions;

25 a split ring is positioned between said outer surface of said second

tube and said inner surface of said second bore of said third adapter portion, said
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split ring having an inner portion sized to fit within an outwardly facing
circunferential groove positioned in said outer surface of said second

t ube, saiwogplwaimeng further having an outer portion siPcedSt@ofigos t hin
an inwardly facing circunferential groove positioned in said inner surface
of said second bore of 5said third adapter portion, said split ring
preventing rel ative axial novenent between said third and fourth adapter
portions but permitting relative rotation between said third and fourth
adapter portions about a |ongitudinal axis concentric with said second

bor e. 21. The assenbly according to Claim19, wherein: 10said third
adapter portio i.ses Ve .S rJcal. surfac sitioned at an end
t her eof and surgprhgﬁg%lﬁén\é&s%ﬁﬁ&ggg%ég Slt%%{r}g;fft W%lm i Ous“élai?(}jlg);9 SUrt h adapt er
portion conpri siesmdercial exosphsitioaal insaid baeeswsiace disaidisagnd aibd, sselcond bor e

and positioned at .on nd t hereof, an.opposite end of.sai ourth adapter
portion being ﬁﬁtgg%gu&t??rghagg]igﬁns?%%%%%tlgﬁsgze i gta\mghlg%mafcﬂy IEa'f":‘?gsai d convex
spheri cal surf aig@ndéresii grobaupdsthioadhiptsat igmer durface dfi shidisagnibbddion sai d

concave spherical surface of said third adapter portion thereby permtting
oGt b T S b RS sose e P BB s e B SETPEITE. one anot her

a second r et ai B&wedaMidBir@aRIADEAYR1afRheIri 6RIbuspiihAGeE reBaldrok@ieond ret ai ner
surroundi ng sai d convex ,scgheri cal surface of said fourth adapter portion
20and bei ng at PH¥REFdghishing fpwih ylagignpareens sbedtpdeneiedipg akigur t h adapt er

portion being gaRtMFERiReliNebnsRi:d second retainer and said third adapter
portion. 22. The assenbly according to Caim2l, further conprising

a third seal positioned between said second retainer and said fourth

adapt er portion andla q‘fhﬁtﬁ?s?%‘%@é'ﬁ?or%%fot']&% BEEEEN sai d second ret ai ner
and said third adapter portion. 2523. The assenbly according to C aim 21,
wher ei n saild second r edi@ihn@nadgurpoit®aso@ptivdt a Whcate dphereanwdhye engages sai d

third adapter portion. 4. The assenbly according to Claim19,
furt her cgrrpr i ?sll.fé)ng(giit&nseﬁﬁl }hﬁ{gpé?n_d surrounadlng said sgcong %ore; 9

said fourth adapter portion comprises a convex spherical surface
surrounding said second bore and positioned at one end thereof, an opposite end
of said fourth adapter portion being attached to said second end of said conduit,
15  said convex spherical surface of said fourth adapter portion fitting within said
concave spherical surface of said third adapter portion thereby permitting said

third and fourth adapter portions to rotate relatively to one another;

a second retainer having a concave spherical surface, said second
retainer surrounding said convex spherical surface of said fourth adapter portion
20  and being attached to said third adapter portion, said fourth adapter portion being

captured between said second retainer and said third adapter portion.

22. The assembly according to Claim 21, further comprising a third seal
positioned between said second retainer and said fourth adapter portion and a

fourth seal positioned between said second retainer and said third adapter portion.

25 23. The assembly according to Claim 21, wherein said second retainer

comprises a nut which threadedly engages said third adapter portion.
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25. An assenbly for connecting a sprinkler to a branch line of a fire
suppression system said assenbly conprising: 5a flexible conduit having a
first endwoann#st®ll e to said branch |ine, and a secondPemdScanfess8anbl e to
said sprinkler, said flexible conduit providing fluid communi cati on between
said branch |ine and said sprinkler; an adapter positioned

bet ween sai d sprinkler and said second end of said flexible conduit for
effecting attachnment of said sprinkler to said flexible 10conduit;

a sleeve co-axially surrounding a portion of said flexible conduit
proximate to said adapter, said sleeve and said flexible conduit being

rotatable relatively,t e r e being applied
to said flexible coé/n4d 1q’t %Fﬁ%rog aﬁpogallngpo@g%é&f "é’%g‘%“]*ﬁ‘e %ssgnbl y accordi ng

to C aim25, wheinklen said sleeve conprises a plurality of flat outwardly
faci ng surfaces. 27. The assenbly according to Cl aim 26, wherein said

I f h I
Cross section B APy RE b A R SR R 08 B e S

sl eeve conprlsawpamﬂﬂlu@%mamyihaﬂmmhamnm@u@.f|rst Iongltudlnally ext endi ng
edge and a second |ongitudinally extending edge in facing relation wth

said first gongl tudi nglﬂ\%:\%lbl%)&)ﬁd-lllﬂll’ngl ?ggl?s'te dconnect to s%ﬁ%raﬂ&?
according to Claim 28 ereln sal I rst ongl |naI y exten ng edge is
positioned in 3@h@®dnwemétmundw@esawdh$emdﬂdmﬂbHQNMudmwakbywzﬁgutendlng

edge SO as to Cﬁellzllc[)]%glun%ﬁte brf]:l.exve%g g H\?ﬁanch ]bI}e and salccl1 upr%nk}gl:r Ihe assenbly

according to fei'n said f1exiblé cdh ds a corrugated outer
surface, said corrugated outer surface conprising a plurality of first
crests and troughs extenttprgroitioedbawentshd spynidereodekidmgonbdndming a

central space, sa?@hgxﬂﬁl C&nSGit I?(% ffngan% aﬁgghm%gf%f%gld sgr\ﬁﬁ(ﬁeq lté/ safldaﬁéxnlge surface

10 conduit;

a sleeve co-axially surrounding a portion of said flexible conduit
proximate to said adapter, said sleeve and said flexible conduit being rotatable
relatively to one another thereby preventing torque being applied to said flexible

conduit through said sleeve.

15 26. The assembly according to Claim 25, wherein said sleeve comprises a

plurality of flat outwardly facing surfaces.

27. The assembly according to Claim 26, wherein said sleeve comprises

six flat outwardly facing surfaces forming a hexagonal cross section.

28. The assembly according to Claim 25, wherein said sleeve comprises a
20  unitary body having a first longitudinally extending edge and a second
longitudinally extending edge in facing relation with said first longitudinally

extending edge.

29. The assembly according to Claim 28, wherein said first longitudinally
extending edge is positioned in spaced relation to said second longitudinally

25  extending edge so as to define a gap therebetween.
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5conprising a plurality of second crests and troughs extendi ng
circunferentially and spaced so as to fit within said first crests and
troughs awio 20twsetzy prevent axial sliding notion of sai @CslusSeme/onseBat i vel y
to said conduit. 31. The assenbly according to Caim?25, wherein
said flexible conduit has a corrugated outer surface, said corrugated outer
surface conprising a 10plurality of first crests and troughs extendi ng
helically around and defining a central space, said sleeve having a
corrugated inwardly facing surface conprising a plurality of second crests
and troughs extending helically and spaced so as to fit within said first

crests and troughs r . j sliding. ot i f said sl eeve
relatively to said %ﬂﬁ%%?§¥§@§§§&§¥§§&a§§%ﬁ%%yﬂg%gggl.ﬁgﬂﬁgaﬁﬁg?n]25,
further conpri Basmgrorragdtéd ter stidack theid cvougrteicounr ssi&icd coHhprsidy £ condui t

bet ween sai d sl eey. d said adapter, said first shoul der praqjecting
radial |y out \/vaplglfvgﬂ‘%gﬁ‘?tsc%ﬁsﬁ af“?%&%%‘? %Xt%@ﬁ%ﬁlﬁcymgere é%%’n%fog olf'der nmounted on
sai d flexible ddamihydccand spas hidohede RdvikQanrmappasintverdgnidciag swtce sl eeve

fromsaid first shoul der, said second shaoul der projecting radially
nmraly 15 ot raie oL s s S ot B ouEs H Ry Lot veen

said first andasepand ssBowlfieikhin said first cB3ts ahll@o@ms endihyreBE@IGNg to T ai m
25, further conprising said sprinkler,

axial sliding motion of said sleeve relatively to said conduit.
31. The assembly according to Claim 25, wherein said flexible conduit
has a corrugated outer surface, said corrugated outer surface comprising a
10 plurality of first crests and troughs extending helically around and defining a
central space, said sleeve having a corrugated inwardly facing surface comprising
a plurality of second crests and troughs extending helically and spaced so as to fit
within said first crests and troughs and thereby prevent axial sliding motion of

said sleeve relatively to said conduit.
15 32. The assembly according to Claim 25, further comprising:

a first shoulder mounted on said flexible conduit between said sleeve
and said adapter, said first shoulder projecting radially outwardly from said

flexible conduit;

a second shoulder mounted on said flexible conduit and positioned at
20 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.

33. The assembly according to Claim 25, further comprising said

sprinkler.
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