WO 03/ 044416 PCT/ EPO2/ 12998 Qui ck-action coupling for pipes The invention
relates to a quick-action coupling for 5 pipes, with a tubular inner part,
with an inner sleeve, wth a clanping ring, with a toothed ring having
teeth and wiWd @B/0644&16s| eeve. In pipeline constructiBIE/BRPDE¥I9%KUl ar for
donestic 10 pipeline systens, that is to say for the indoor supply of hot
and cold water for sanitary purposes and for the heating circuits, plastic
pi pelines are increasingly being used. Above all in heating systens with
hot water |lines laid in the floors, at |east two couplings nust 15 be
produced for Qattkhaatibheceuphingppevxbimesly 20 to 30 couplings are
necessary for a normal one-famly house. The couplings nust be capabl e of
being installed quickly, reliably and permanently. 20 DE 196 45 853 C1
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adapter conprises, fromthe outside inward, a conically _designed connection
sl eeve and a ‘¢ BRpRn§ ledmd nghirdhPs woldpe? at eStRPEhTLRE &GHEE i et eeve

and which is hghdy:HANSH SHELROstieRsEoNn in the axial direction by a spring.
The cl anpi ng cone has, on the side facing the pipe, toothing el enments which

engage into the outer wall of the pipe. The pipeline end is introduced into
30 the adapt etré \Wighe 1 et @Eabﬂgugltii@nwhim Iiﬁé&(iidulfl%r s@bfngidm@b_ecrihc

pr et ensi is draywn away, the spring. presses the clanpi.ng cone with a
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being used. Above all in heating systems with hot water
lines laid in the floors, at least two couplings must

15 Dbe produced for each heatable room. Approximately 20 to
30 couplings are necessary for a normal one-family
house. The couplings must be capable of being installed

guickly, reliably and permanently.

20 DE 196 45 853 C1 discloses a generic quick-action
coupling. A connection region of an adapter receives
the end of a pipeline. The connection region of the
adapter comprises, from the outside inward, a conically

/ designed connection sleeve and a clamping cone which
( 25 cooperates with the connection sleeve and which is held
under spring tension in the axial direction by a
spring. The clamping cone has, on the side facing the
pipe, toothing elements which engage into the outer
wall of the pipe. The pipeline end is introduced into

30 the adapter. When a retaining clip which holds the
spring under pretension is drawn away, the spring
presses the clamping cone with a defined force into the
likewise conically designed clamping sleeve, and the
toothing elements engage into the pipe outer wall. This

35  quick—action coupling is used as part of an adaptable

pipeline installation system for medium-carrying



pi pelines for a wide pressure and tenperature range. The quick-action
coupling is conposed essentially of netal parts. 5 DE 101 57 304.9 (not
publ i shed prior to the present specification) describes a quick-action
coupling for WQipas044ALEh conprises an adapter with a ROIMEPNRY/ 12298 on and
with a connection region, the coupling_ region being designed for coupling
to a pipe connection 10 part suitable for i and the connection region

t,
bei ng desig n ign t.0 0 i_pel_i Ar din the
connection rggggé?iggguﬁﬁﬁ{hg Q%Hk%f££§§883gpé%?ne?eggg&g%ggﬁtfélr ul ar

t oot hed ring, Thepantickigaier chapping cbhe combasasd r egbantégndzgctddn 15

sl eeve. The agapierpfass.in the connection region, at least two |atching
fingers arranged on a circle and extending in the axial direction, in each
case with latching steps projecting in the radial direction, and a driver

ring for @rivhnglbhesgonpechi otnst ey 1Sl agran@edton the copaestd on
region so as to be axially displaceable with respect to the_l atching
fingers and $B°83f162heOPAdi T IRThaDI Fudickn acddS8ct CPBPLABY | Ht%chi ng
steps. 25 DE g0ged? 73Rich(nebmpubtéshesh pra@iptert hgiphesgntcoupling
specification% describeg a qui ck-action coqg%igg for pipes, mhicf.conprises
a tubul ar i nnEFIPRPt, 3B I %hbing® rF P ENT A t 0bFHED ri ngPhavt AgP-119
part-circul arrégedh. béhag desdknact iforr coupllimg has arnpigww ecosheevsorand an

i nner 3 | eeve, whi ch nsists of at least two parts. Proceedi fromthis
prior ar tq,OSt &% b;j é:‘éltltgﬁﬁtehe?ori nvEnt 5N ?t}? ocgﬁg&c%:;l/og JHTK AT T o

coupl i ng whi clesignednstoructennéconoms tbeve | Adieei diral pér es PsPS8bimossi bl e,
whj ch is conpatj it t pi_pel | .Syst . and i e pr ed
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t-effective : in terns produc and in terns of assenbly on
t he WO 03/ 0441zhe PiweEpne, 120€8a part-circular toothed ring, a part-

circular clamping cone and a circular connection

15 sleeve. The adapter has, in the connection region, at
least two 1latching fingers arranged on a circle and
extending in the axial direction, in each case with
latching steps projecting in the radial direction, and
a driver ring for driving the connection sleeve is

20 arranged in the connection region so as to be axially
displaceable with respect to the latching fingers and
so as to be radially latchable with respect to the
latching steps.

( 25 DE 102 12 735.2 (not published prior to the present
specification) describes a gquick-action coupling for
pipes, which comprises a tubular inner part, a clamping
ring and a toothed ring having part-circular teeth. The
quick-action coupling has an outer sleeve and an inner

30 sleeve which consists of at least two parts.

Proceeding from this prior art, the object of the
invention is to specify a quick-action coupling which
is constructed from as few individual ©parts as
35 possible, which i1s compatible with the pipeline systenm
and which can be produced cost-effectively both ih

terms of production and in terms of assembly on the



3 construction site. The quick-action coupling is to ensure an absolutely
secure and reliable connection, even without the aid of installation tools.
5 This object is achieved by nmeans of a quick-action coupling for pipes,
with a tubul HOiPHEP444E®. with an inner sleeve, with %F&%‘?\%’ﬁgaf’rqp%g, with
a toothed ring having teeth and with ansouter sleeve, the outer sleeve
having a cylindrical region with at |east two different 10 inside dianeters

and a cl anpi ngo# €008 degi 99ede . cophgal Ly OP-4be; bASi deupTheg qui £k-action
coupling is constructed fromas few individual parts as possible. The
assenbly of t®RSUAS il cRPECLPSRLYOUPRTHES t GGet hERLhAPRet OB i syst em

on the constragédhoRichéeti AMel ¥e8 as fiawrstepsias tpessible. To achieve a
si npl e handi ng of the coupling, 20 advantageously the inner sleeve is

conposed of two wvirtually identical halves. Handling is further sinplified
by the fosmatTensofobfwdwli Ag f kaBeesean biie nauiey slfeese dqorckidadd yorhol di ng
25 the toothed ri bef.ore assenbly. qn the construction_ site. .Preferably,
the parts of ?Wépgg]i"%kJEQEt PR Souply %rEUbBr%Hu&EBeES?@ﬁtti'al“fvbf r

pl astic, advaithageossegvehewidl autdamplieeve iand/ oritthe itowerhes] eerey bei ng

transparent. [For.safet easans,..that is.to say for ecki h rrect
connecti on ofh?%%n%ogf)%F gap f”’ﬁgkpiaf)leﬂuﬁc r tsﬁleeevéemelr%esloeue eé asﬁl eg\?ethe
i nner sl eeve aeing proglicedr3baflr omwga oty anspareent] g3l ssttivey dinfsotriton
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listed in theoneaalhyngnstbel angsdeln support of the clains,
{
The quick-action coupling is constructed from as few
individual parts as possible. The assembly of the
15 quick-action coupling together with the pipeline system
on the construction site 1involves as few steps as

possible.

To achieve a simple handing of the coupling,
20 advantageously the inner sleeve is composed of two

virtually identical halves.

Handling is further simplified by the formation of
holding fingers on the inner sleeve for firmly holding
( 25 the toothed ring before assembly on the construction

site.

Preferably, the parts of the quick-action coupling are
produced essentially from plastic, advantageously the

30 outer sleeve and/or the inner sleeve being transparent.

For safety reasons, that is to say for checking the
correct connection of the coupling to the pipeline, the
outer sleeve and/or the inner sleeve are/is produced
35 from a transparent plastic. Inspection windows arranged

at a suitable point may likewise be envisaged.



reference is made to the description of the figures. 5 One possible

exenpl ary enbodi nent of the inventionis illustrated in the drawing in
which: figure 1 shows a sectional view of the quick-action coupling wthout
a pipeline t HPTAAELLI®d, 10 figure 2 shows a three- @W@?Qﬁ&zs\ﬂ%w of
the inner sleeve, of the toothed ring_apd_of the clanping ring, figure 3
shows a sectional view of the quick-action 15 coupling with pipeline in the

installed stahg Belor eeatligeli LB TRMSHONERY QhvEheiBhPelide ;s Jdgre 4
shows a sectional_ view of the quick-action_coupling wth E’:?pgrl ne in the

instal | ed stadtte BPEeX FHMENINY pFpRfidEMhas IBeeHRRM lecPldt e,
figure 5 showsefeRassdble Appbi catind @bstheptubskoraghbonigaupking, 25
figure 6 shows a sectional view of the quick-action coupling in a second
exenpl ary enbodiment, with a pipeline not yet connected, figure 7 shows a
tlhr ee-di ns_nsicﬁyl p&S;Ics_@\ﬂbee tég@#;_mreadfy gﬁbﬁﬁeﬁéﬁtwdfh_ tl@@lt h@giehitaf@nahrms
clanping rin romfigure, 6, fiqure.8 shows a sectional view of the

qui gE agti on%]c]dtﬁﬁlﬁgeévi th W%e&?"ﬁ‘@?% 30 VAtePfredi ate phase, 35 figure 9

shows a sectional view of the quick-action coupling with pipeline in the
final installed state, 03/ 044416, PCT/ EPQ2/ 1299 figure 10 shows a
further possi%l%u%%pﬁi c%??‘ﬁﬁ of tsﬁgtlaﬁlla k-\é%:?‘?’or?%coglﬁﬁ n(g‘}l‘g(fa}cgt re 11
shows a particaiyl segtwonhbuvi @wpopedidet vl beofomnpeepelli ne systemw th two
qui ck-acthon couplings according to the invention, figure 12 shows a view

of the detail of the pipeline
figure 2 shows a three-dimensional view of the inner

( sleeve, of the toothed ring and of the clamping ring,

figure 3 shows a sectional wview of the quick-action
15 coupling with pipeline in the installed state before

the first commissioning of the pipeline,

figure 4 shows a sectional view of the quick-action
coupling with pipeline in the installed state after the

20 pipeline has been subjected to pressure,

figure 5 shows a possible application of the quick-

action coupling,

{ 25 figure 6 shows a sectional view of the quick-action
coupling in a second exemplary embodiment, with a

pipeline not yet connected,

figure 7 shows a three-dimensional view of the inner
30 sleeve with toothed ring and clamping ring from figure
6,

figure 8 shows a sectional view of the quick-action
coupling with pipeline in an intermediate phase,

35
figure 9 shows a sectional view of the quick-action

coupling with pipeline in the final installed state,



10 systemof figure 11 in the assenbled state, figure 13 shows a section

t hrough an adapter of the quick-action couplings of figures 11 and 12
before assenbly, 15 figure 14 shows a section through the adapter of figure
13 in a firstW@h@sL04448€senbly, figure 15 shows a sectBGH BRAZUIAPIEne
adapter of figure 20 14 in a final phase of assenbly, figure 16 shows a
section through the adapter of figure 15 in a pipeline systemsubjected to
the pressure of the nedium and 25 figures 17 to 19 show further exanpl es
of the application of the quick-action coupling. Figure 1 shows a sectional
vi ew of the qiigkraciPoshad® cauphrhger EHsscdnfecaPRhl €t 1OPi PEl ithe whi ch
can be seen i bk ONE€502 Bindhe quick-action coupling 1 consists of a
ni ppl e- shaped; essentially cylindrically designed inner part 2, of an inner
sl eeve 3, of an outer sleeve 4, of a clanping ring 5 and of a toothed 35

ring 6. Wth the,except isepwel o attoiingd &éag bndmdeiel el Ret@taial | the
parts of the quick-action coupling 1 can be produced from plastic nateri al

in an injecti®h WO BIPOUURAS 6 SHEFEPOS} 1D95E7C 6TUABIARRG Bt HEWP TGS

qui ck-acti on geeprdngg ltSetNesSihvént i@k ng a connection between a pipeline,
not illustrated here, and a pipe connection part 10. The pipeline can be
pushed on, as on a nipple, and connected on the 5 right side of the inner
part 2, and thegpreelCorstesids oa viamt dO thei ldetstiatefl akebepingelpushed on,

as on a i pple n e-0pposite,.left sid f e.l r part 2. On the
out si de %p th%y%§ Tn%?i%% u?%n%? ﬁ%r%ﬁi %?%eﬁglégrﬁggpgfooves 21 in which
O-ring seals 22 are

( figure 13 shows a section through an adapter of the
quick-action couplings of figures 11 and 12 before
assembly,

15
figure 14 shows a section through the adapter of figure

13 in a first phase of assembly,

figure 15 shows a section through the adapter of figure

20 14 in a final phase of assembly,

figure 16 shows a section through the adapter of figure
15 in a pipeline system subjected to the pressure of

the medium, and

figures 17 to 19 show further examples of the

application of the quick-action coupling.

Figure 1 shows a sectional view of the quick-action
30 coupling 1 for connection to a pipeline which can be
seen 1in figures 2 and 3. The quick-action coupling 1
consists of a nipple-shaped, essentially cylindrically
designed inner part 2, of an inner sleeve 3, of an
outer sleeve 4, of a clamping ring 5 and of a toothed
35 ring 6. With the exception of the toothed ring 6 made
from metal, allAthe parts of the quick-action coupling

1 can be produced from plastic material in an injection



arranged. This ensures that the nediumin the pipeline systemis sealed off
outwardly. Two different projections 23, 24 are formed on the outer
circunference of the inner part 2 approximately in the 15 m ddl e between the
two ni ppl e-shd@e@3reg#é6h€ having the grooves 21 and t RCD/EPGRY 52398 22. A
first projection 23 serves as a stop to% t he pi pe connection part 10 and a
second projection 24 serves for receiving the inner sleeve 3. 20 The inner

| 31 t t -] : |
from two hal ORaHE" RErhbET And RS ot P PR LTELETULE" PAeed ol tPy®
are produced hakangoRdceRngcpliast PetwgeacE diinflidieg 26t pi bhestraede

connected to pAgean@hiiery gé!iﬂ@a@%nﬂfec%io§ drvedo 39 raRd @k prRducgd in
pairs. The inner sleeve nay al so be produced froma plurality of part-

circul ar shelPepushesy oy 4% PRera prGjRIts 0n8Nn93, caeqted f GFnet®n t he

i nside of o herigner ssheeye 3neAidPedt’ @M 35 had Nehé Eebé NeenGeOrBsnyY 1S
formed between the first projection_33 and the secqnd_projection 34. The

geonetry of tRRELgridbvas3st it #e’d e@fct PGPt PUSIRE g8Fnet?s 6F the
second projechippl@4 eh the bppesitparieZt Pugengit hdepremeunparg of the
qui ck-action 35 coupling 1, the shell parts 31, 32 are laid on the inner
part 2 and folded shut. In this case, the groove 35 is filled exactly with
t he second prohectie®noddsatieVW D3/104A4161PEELFERG2/ 12888 Pparthe2i naes part

2. The cainhci gent al georr%tri es 2(11‘5 t.hne grogye 35 and of ttles prﬁ' ection 24

rule out a fauPF?edpr &fr uHﬁSng. The i nher sl eeve 3 hds “on t He outsTde, in

t he regi on of arthegpdoj EbtisorensB3BeB4;hatn ekeempdi umhriead!3s wipehine
copperates wi Lhsapyi ntgLnalgdhrgad 4k orged,aRahle  Two  different
projections 23, 24 are formed on the outer
circumference of the inner part 2 approximately in the
15 middle between the two nipple-shaped regions having the
grooves 21 and the O-ring seals 22. A first projection
23 serves as a stop for the pipe connection part 10 and
a second projection 24 serves for receiving the inner

sleeve 3.

20

The inner sleeve 3 1is constructed from at least two
part-circular parts, for example from two half shells
31, 32. The half shells 31, 32 of the inner sleeve 3
are produced in a mold on a plastic injection molding
( 25 plant, can be connected to one another by means of a
small web 39 and are produced in pairs. The inner
sleeve 3 may also be produced from a plurality of part-
circular shell parts 31, 32. Further projections 33, 34
are formed on the inside of the inner sleeve 3. A
30 groove 35 having a defined geometry is formed between
the first projection 33 and the second projection 34.
The geometry of this groove 35 coincides exactly with
the geometry of the second projection 24 of the inner
part 2. During the premounting of the quick-action
35 coupling 1, the shell parts 31, 32 are 1laid on the
inner part 2 and folded shut. In this case, the groove

35 is filled exactly with the second projection 24 of



inside of the outer sleeve 4. A plurality of fingers 37 are fornmed on the
inner sleeve 3 on the right side of 10 the latter, that is to say on the
pipeline side. At the free ends of the fingers 37, the radially outward-

poi nting surf@oe830p44A86fingers 37 are designed in suRGTAERRY/12RA8 at

| east during prenounting, the toothed erg 6 is carried by these finger
outer 15 surfaces. The fingers 37 are relatlvely sl ender and are integrally

formed resili I h n S ve 3. flng leso f or med
by a pluralltgﬁéijlqgis ?ﬁgtﬁé mgﬁg %P Te |nﬁ€9's§%§$§z§gg%mgi 1ggthe
pret ensi on ofgrbeveesid iamd bifngsres B7ojdatiey 2@ prelmunting tf\@dltmt hed
ring 6 cannot fgﬂguhggﬁgafron1 the inner sleeve 3 and cannot easily be | ost.
If the toothad rrng 6 de fromnetal is designed continuously over 360 on
the outer circunference, the shell parts 31, 32 are also partially held

t oget her %fte@heehﬂﬂe%%ﬁ%%d 38'?1% aﬁpbtrﬂé (e Jiner mrﬁhé rér ol &fount i ng
of the quick-action coupling 1_is thereby further Ot he

pi pel i ne si detheh@PXIWARIRNT i 7G5 ?é aﬁ?hn@éﬁernéé1ﬁﬂq?ﬁ@né6tmﬁ%%ﬂnhed

ring g WIht hi eobia@rguégr v$i6t§9V§1n ﬁlnﬂ_@ﬂn@l’t le;nqrs-l;aeaewﬂ esehas esnt hﬁ'_ll_é?| anpi ng
rlng the toothed rin and t nner_ sl _eeve 1N SuU eslon e outer
sl eeve 4 has bREIBEhPAC tH'Fe OBREr SIS V&dh %rQﬁH§Qﬁ% ﬁ%? el

different regaoss feiridedS3%ornli ther enheraskiseva c:i)rwﬁathéegu@htvmshrﬁa @f)m cally
desi gned .inhner. sutface 42 i.ch cqaperates th the . likew e cp al

oot gned W51t eFPE P PEERTs> tHAT e W Gab A T PEH IS So8 - 28 T8 aipi ng
ring 5 a fol Epekengerds stoﬁ:ylthedrfd:agersgibh 4;31e\M thdaalﬂymd@tmmmr dl,
for recel vingaLbe: pHECIeu Bl Lo O1 01 Lhe tak 0 G- andHIgnblnog s 37 of

th i nner sl eeve cylindrrcal on 4
such a way that, at 1east during premountlng, the

toothed ring 6 1is carried by these finger outer

15 surfaces. The fingers 37 are relatively slender and are
integrally formed resiliently on the inner sleeve 3.
The fingers 37 may also be formed by a plurality of
slots in the wall of the inner sleeve 3. Owing to the
pretension of the resilient fingers 37, during

20 premounting the toothed ring 6 cannot come loose from
the inner sleeve 3 and cannot easily be lost. If the
toothed ring 6 made from metal is designed continuously
over 360° on the outer circumference, the shell parts
31, 32 are also partially held together after being

25 folded shut around the inner part 1. The premounting of
the quick-action coupling 1 is thereby further
simplified.

On the pipeline side, the clamping ring 5 is arranged,
30 following the toothed ring 6, within the outer sleeve
4. The outer sleeve 4 encloses the clamping ring 5, the
toothed ring 6 and the inner sleeve 3 in succession.
The outer sleeve 4 has one behind the other, as seen
from the pipeline, four different regions with
35 different tasks: a conical region with a conically
designed inner surfaceb 42 which cooperates with the

likewise conically designed outer surface 52 of the



5 the internal thread 41, with an inside dianeter d2, and a final
cylindrical region 45 with an inside dianeter d3 for firmy holding the
shell parts 31, 32 of the inner sleeve 3. The inner sleeve 3 has a rim
region 38 wi WA @3V8A44a6outside dianmeter than the restPQF/EP@21029%8 er
sleeve. This rimregion acts as a stop 3% for the outer sleeve 4 when the
outer sleeve 4 is being screwed on. The clanping ring 5 is designed

conically on ETE gy&grrfggsgrfgc%éyfa aggrg§ %@ﬂgﬁaifggfe§88?ﬁ%ngly to

the conical r1nne i"on 42° bf St he outer Sl eave 4 her ror e
clanping ring43 Wa§ha@H<§nﬁ1@ﬂmﬁl§m@ﬁ@mtﬁbn 59r|ﬁﬂﬂﬁ;ﬂuﬂ&wth%gpéherThe
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pi pel i ne when t ui ck-action cou l1isin state assenbl ed
t oget her wit hlpﬁ@rplsd@qwe 3The |\a-’e@¢3a| cydindgdeadr eregbonf 4dhehevingal
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coni cal inner surface 42 of the outer sleeve 4 at any 25 tjne that is to

say both aftef EﬁﬁﬂiﬂﬁY¥&P%ﬁ&F¢% FRE1OReddy -WHsh afRed it diRBE BRer

sl eeve 3 and/ gs tihe eutRlysSheRavE rfy afeéi snEaNUf getdsed 1f r opt rgmspre ent
material, for exanple plastic. 30 The inner slexﬁv%\ﬁ t he t oot hed r%ng 6 and
al

the cl anpi ng 1PRRE §?§F¥ 13 usteat B e hr SECEY Fre A it FEGHeR
order to nakewheHntd ngaegélrerouﬁineie naeemekeevetPan meheberdmnufcEct thed from

t wo halfjgpells 3% and 3 hgl hal f shells 3%'and 32 §§ ng% Oﬁnected by

means of ‘& weB"38 35 ﬁIF t H&15t fidf F&@é?@n@g §1ol% Torkt % &t 5% hose

of figure 1. dheerosileetster dngghenhadhe outiche slwwre &Lirsupdengnsereveét h 62

for the retengjion of the WO 03/044416 PCT/EP02/12998 9 pipeline. The

afPhcal outer ‘surface 52 and the projections 53 have al ready been descri bed
The clamping ring 5 is designed conically on the outer

15 surface area 52 and is adapted correspondingly to the
conical inner region 42 of the outer sleeve 4.
Furthermore, the clamping ring 5 has at least one
projection 53 in the inner region. The projections 53
serve for increasing the pressure which acts on the

20 pipeline when the quick-action coupling 1 is in the
state assembled together with the pipeline. The lateral
surface area 52 of the conical c¢lamping ring 5 is
always, at least in regions, in contact with the
conical inner surface 42 of the outer sleeve 4 at any

25 time, that is to say both after premounting and in the
ready-installed state. The inner sleeve 3 and/or the
outer sleeve 4 are/is manufactured £from transparent

material, for example plastic.

30 The inner sleeve 3, the toothed ring 6 and the clamping
ring 5 are illustrated three-dimensionally in figure 2.
In order to make mounting easier, the inner sleeve 3
may be manufactured from two half shells 31 and 32, the
half shells 31 and 32 being connected by means of a web
35 39. All the other reference symbols correspond to those
of figure 1. The toothed ring 6 has, on the inner

circumference, teeth 62 for the retention of the



reference to figure 1. The conical clanping ring 5 has a slot 54. The
clanping ring 5 is pretensioned before 5 the first introduction into the
conical region of the outer sleeve 4. The pretensioning of the clanping
ring 5 serve#dof@3/044416 Qg the toothed ring 6 nondi spl REABBO2 OXRIIE
fingers 37 of the inner sleeve 3. 10 The ,nounting of the quick-action
coupling 1 takes place in that, in a fiPst step, after the Orings 22 have

been placed into iheegroq¥£§ 21 of tfe inner paftrégc th Stwg Q@Iw§§231 and

32 are apMieﬁf?% the i nner péFFu' vutﬁugﬁrapﬁ?bprla e fi't, e proj ection

24 of the 15 prmmpecpacns?2 é&3gagharge i ned riglaglygr dowen 35 defscrhdeidnneritlis| eeve

3. Th j ect i by Wity d h ' ' | Lo, oo
c Tanuf act LTS o6 uShCR ey At (R {Re el 32201 ]) defsnut S ate, 3

32 are manufacture ' _ . ]
cl osed exterral sihtedd -36The ebembhrd wWhinth TobdperaedsrEd opech kot er nal

thread 41sof the eyter SlHeMRuttildh 3nfECRRE SE&PicdNerbgobhedd iflge6 1S

pushed onto the flngers 37 of the folded-together inner Sleeve 3 and is
held firmy oPMERE SLEEVesdrf s RFCEPRS FPRYRY sO87 thes qlemping reiRF ep, the

clanpi ng rings 5sksvieBt E8dURBHAa1i HRA@hePLRIRMHOR idY & tAEh PLEBTa SeLHEME 4.
Finally, in a fourth step, the outer sleeve 4 is screwed onto the inner
sleeve 3 as fAF BRethdNEEHP 38. OTnblGuiBREECELBRVecBupling 1 is thus

prenpunted for installation on the 30 construction site. During the
|t oductioon Blet SeyBLRs, senpeel ot part. 10, Leehing, f nas, 1 o are
pi pe connectiom pavdt,10inThke fivovestép,canf ber sede |O-fimgys e22], harand 4.
Tnher. ol coveb i Ban BSS beMEeR n FOT T 22} VBlod Ut TR PCRAER0Z 12008 -
10 The functthai hgoohatlivesquilcleratti®naceupbphged ite the inner part
2 with an appropriate fit, the projection 24 of the
15 inner part 2 engaging into the groove 35 of the inner
sleeve 3. The projection 24 fits exactly with the
groove 35. The two halves 31 and 32 are manufactured in
such a way that, in the closed folded-shut state, a
closed external thread 36 is obtained which cooperates
20 with the internal thread 41 of the outer sleeve 4. In a
second step, the toothed ring 6 is pushed onto the
fingers 37 of the folded-together inner sleeve 3 and is

held firmly on the outer surfaces of the fingers 37.

( 25 In a third step, the clamping ring 5 is introduced
under pretension into the outer sleeve 4. Finally, in a
fourth step, the outer sleeve 4 1s screwed onto the
inner sleeve 3 as far as the stop 38. The quick-action
coupling 1 is thus premounted for installation on the

30 constgaction site. During the introduction of the pipe
connection part 10, latching fingers 17, which are
formed resiliently on the inner sleeve 3, latch into a
groove 18 of the pipe connection part 10. The groove 18
can be seen in figures 1, 3 and 4. The arrangement of

35 the latching fingers 17 on the half shells of the inner

sleeve 3 can best be seen in figure 2.



illustrated in figures 3 and 4. In the pressureless state, according to
figure 3, a pipeline 20 is introduced into the quick-action coupling 1 as
far as 5 the first projection 34 of the inner sleeve 3. Wien the pipeline
20 is subject®d @3/ Ph4dLlre, the situation according tRETIRRAZD 1L%AE ses.
The pipeline 20 is displaced somewhat y fromthe projection 34 of the
inner sleeve 3 and is held firmly by virtue of the 10 teeth 62 arranged in

t he toot hed r,hgl(g 6 &E'éjt@(n nsof)f }Ef?al cﬁjegé}gééé)ﬂ?n 533?(3.‘10?,\5&2%0@”&&19 ring

5, so that a secure conne on IS O Igure 5 application
of the quick- Bklm%#ﬁauﬁdcomplfmguIeSIﬁ3ea@ﬁ chse Inwothei akeestusnassupl i ngs

1, 1' are cogg%g ed ggcﬁpglﬁadstgf nec% E P@ﬁ&nelo oowhisch i's

deS|gned her e exa as a T- flt a secure
connecti on, t#ﬁﬁtﬁ@@%edaéﬂﬁéntéﬁquvh@% qctaonhﬁ@épﬂﬁ§§eékl%ﬁ wegdes 19 or

20 they cansighe Ofliféé‘”l%.’@éiéehaﬁt gai 8k thdr iR ekNe ) cerinect e Picrde
coupling to the T-fittin , acoustic signal in the formof a "click"

i s generated pJaBejaUP%s@q 4F tFePIaF R nd Of PERESMELchi HSf iSigeratitn into
the groove 18;c28&r&igyr 6506 fpg&:@esh@w & 5£6HNd e M By Bidodigrents of  the
gui ck-action %gu |Iﬂ% shows secthonal vi ew of t?g %&ICK action
30 coupling I %nﬁ@ WBﬁtt@Wf%n EPP LR PRSI 1GTh SheCledd &t ||

out si deI t he qugzeéra@nemzecogplaﬂm ﬁhenelcmnerlraﬂgewey 163, r tard Fom;}m fjhe
outer s ve 104 is_.Screwe tu ed over ni e-sha I nner
part 102 9 cTESErvER RETEOERFY HBr T8y SPRETBF peit e P38 20 e te

qui ck-acti on clelipbroget®ionshé3 noér thsd erellaanﬂ.ﬂ'ﬁgi sihgl IEovveslo ahase@n in the

direction ozj%€§%5$ig@%@g@t%gg,igyoﬁpgiﬁggthed ring 106 and the cl anpi ng WO
1 .

03/ 044416 P

Figure 5 shows an application of the quick-action
15 coupling 1. In each case two quick-action couplings 1,
1’ are connected to the ends of a pipe connection part
10’ which is designed here, for example, as a T-
fitting. To check for a secure connection, the quick-
action couplings 1, 1’ have inspection windows 19 or
20 they <consist of transparent material. During the
connection of the coupling to the T-fitting 10’', an
acoustic signal in the form of a "“click” is generated
as a result of the latching of the latching fingers 17

into the groove 18.

Figures 6 to 10 show a second exemplary embodiment of

the quick-action coupling.

Figure 6 shows a sectional view of the quick-action
30 coupling 101 for connection to a pipeline 120 which can
be seen still outside the quick-action coupling. The
inner sleeve 103, onto which the outer sleeve 104 is
screwed in turn, is arranged over a nipple-shaped inner
part 102 which serves as a carrier for the pipeline
35 120. Inside the quick-action coupling 101, the inner
sleeve 103 is followed, as seen in the direction of the

pipeline 120, by the toothed ring 106 and the clamping



- 11 ring 105. The inner sleeve 103 is constructed in two parts fromtwo
hal f shell halves 107 and 108, as is shown in figure 7 described in nore
detail below The inner sleeve 103 has an external thread 109 which 5
cooperates wiWQ PREOAAEEPNal thread 110 arranged on t hePCH{ERP241299& 104.
The clanping ring 105 is designed conically on the lateral surface area 111
so as to be adapted correspondingly to the conical inner region of the

outer sleeve. 10 Furdsher g e; fhae cd A 0191 63N sL0eoA88 gkt b8ash og,
projection 118 in the inner region. The inner sleeve 103 has projections

112 whi ch engd@Etfntid AhetyPodirds $h8lar Medged i HOT héhneP8pads. The i nner
part 102 has dfowh heastiduwe t abdleatrieeons lddrandetda widdi g f fegent

di aneters. For sealing of f, t@o C)rin%F 116 and 117 are atigﬁhed i n each
case on the tUBOFAr FEGFYRs 442 P P15 GFTEREEnn&rTHaft . 1 The WPl 119
serves fors | igbbpBgateBewttaveheofinikenadt ehrsdaeevia 0 Gk raitped niercipart 103
20 has, at one end, %6Proloqgggio 125,1 i nt.o which gbggrancqi 121 are

i ntroduced i "°8F8Er $FSHve tetral SR ¥nef 18FPe 163 anG7 b7 %he outer
sl eeve 104 atehisabbpubactihedlétenairansparentarest etlhl sof as texdnpl e
plastic. 25 The_inpner sl|leeve 1 t-he .t oot.hed rin 06 _and the . cl agpi ng
ring 105 are ?ﬁ?ﬁg?gafgérFﬁFS %Fpﬁgﬁéf%%a. % C?ﬁlg?éuﬁg glﬁ?%ﬁ%ﬁw o nake
nmount i ng posstheeputhe siapee.sl eeve is manufactured fromtwo half shells
107 30 ang, 108, the half shells 107 and 108 being connected by neans of a
web 126. | the other reference synbols correspond to those of figure 6.
Mor eover, thiBurthbouprent @Wiet l§dampaae stiaege 1053 has it cleasdncese 121 on

the prolongat;pg4dE8ion 118 in the inner region. The inner sleeve

103 has projections 112 which engage into the grooves

113 arranged in the inner part. The inner part 102 has
15 at least two tubular regions 114 and 115 with different
diameters. For sealing off, two O-rings 116 and 117 are
attached in each case on the tubular regions 114 and
115 of the inner part. The stop 119 serves for limiting
the travel of the outer sleeve 104. The inner part 103
20 has, at one end, a prolongation 125, into which
clearances 121 are introduced in order to save
material. The inner sleeve 103 and/or the outer sleeve
104 are/is manufactured from transparent material, for

example plastic.

The inner sleeve 103, the toothed ring 106 and the
clamping ring 105 are illustrated three-dimensionally
in figure 7. In order to make mounting possible, the
inner sleeve is manufactured from two half shells 107
30 and 108, the half shells 107 and 108 being connected by
means of a web 126. All the other reference symbols
correspond to those of figure 6. Moreover, this
embodiment of the inner sleeve 103 has no clearances
121 on the prolongation 125.
35
The toothed ring 106 has, on the inner circumference,

teeth 127 for retention of the pipeline 120.



35 The toothed ring 106 has, on the inner circunference, teeth 127 for
retention of the pipeline 120. WO 03/ 044416 PCT/EP02/12998 - 12 The
clanping ring 105 has an interruption 123. The coni cal 9|on 111 and the
proj ecti on 11¥0h&3< 0444d&dy been described with regardPEE EPQar/ 228985 The
nmounting of the quick-action coupling takes place in that, in a first step,
after the Orings 116 and 117 have been put in place, the two hal ves 107
and 108 are applied to the inner part 102 with an appropriate fit, 10 the
projections 112 of the inner sleeve 103 engaging into the grooves 113 of

t he i nner parfheThelampingl viekng 100%anbas08rar e ediuferRtiaed 123 -su€hea way

that, in the ghased stafi&n &£l oged @ﬁ%e?%ljetcml%d S d Sh&)\béaamggadyhl ch

cooperates mnth the internal thread 110 o he 15 outer sleeve

second step, PrRencHgfsFiAged Mg tlogegaad ke fiedFe@ ring 106 are introduced
into the outer sleeve 104. 20 FlnaIIy, in the third step, the outer sleeve
104 is screwed onto the |nner | eeve, ;83 as, far the _stop %8#5 The
qui ck-acti on CBEpITHP T i 8t (P92ﬁ0n2§°uﬁéﬂgﬁldi Fh&functi on

of the quick-aet ictatGoup iahG ikl iscep) |d§iéﬁtﬁﬁbl@—fi@@ﬂ§e§18 and 9171n the

pressurel ess _stat accordin figure 1 e 120
i nt r oduced inP&Vthqﬁﬂ(RPEuﬂgoﬂf%SﬁplFﬁS gUT ég%é#fgng %@%rag?op 128.
When t he pipehp@eleOtmst§ubjﬁnmeﬂ paptplegswrieh tare sppnm@rnmtacﬁmtdlng to
figure 9 ri ses ellne 0 i Lspl.aced s t y__fromthe stop
128 and |l@he%§’f|9?ﬁ %?%t&é%ofthgh% 3 8?8&@% E enga81n§
into the grooves 113 of the inner part. The two halves
( 107 and 108 are manufactured in such a way that, in the
closed state, a closed external thread 9 is obtained
which cooperates with the internal thread 110 of the

15 outer sleeve.

In the second step, the clamping ring 105 and the
toothed ring 106 are introduced into the outer sleeve
104.

20
Finally, in the third step, the outer sleeve 104 is

screwed onto the inner sleeve 103 as far the stop 119.

The quick-action coupling 101 is thus mounted for

¢ 25 installation.

The function of the quick-action coupling 101 1is
illustrated in figures 8 and 9. In the pressureless
state, according to figure 103, the pipeline 120 1is
30 introduced into the quick-action coupling 101 as far as
the inner stop 128. When the pipeline 120 is subjected
to pressure, the situation according to figure 9
arises. The pipeline 120 is displaced somewhat away
from the stop 128 and is held firmly by virtue of the
35 teeth 127 arranged in the toothed ring 6 and by means
of the clamping ring 105, so that a secure connection

is obtained.



35 teeth 127 arranged in the toothed ring 6 and by nmeans of the cl anping
ring 105, so that a secure connection is obtained. WO 03/044416

PCT/ EPO2/ 12998 - 13 Figure 10 shows an application of the quick-action
coupling 101.WPn03406K4446e two qui ck-action couplings BOT/ERD2/12928
connected to the ends of a fitting 129. .To check for a secure connection,
the quick-action 5 couplings 101, 101" have inspection w ndows 130, 130" or

they consi st ﬁigﬁrér?‘fépaéﬁ%s”ﬁé Mo R4 g, t e gﬂ@“egﬁwi?;&%ti%? .
coupling to the fifting, an acoustic "silgnal Tnh the form a"clrc IS
generated. 10cpublrnberlExenphaepcénbous eretwoofauiwk thd tokemacePenl 18aspl i ng
s shown in figuresohl (£d9cofhlurealld |dnisteatgs ot detaidcalqaipbpeline
system with two quick-action couplings. The quick-action 15 coupling is
constructed fFeom @hcalapfer 201 seIpre af@nASSFOconfEEt | BHIBAr&C202D The

adapter 2Gl, 20dp1i888SiE51S 0108 CHMRI NonES8E€Nor 0% nWlveh 15 deshgned
conplenentarily to a coupling reception region 204 of . thelglpe connecti on
part 202, and®®f tRSonFeetidh 26 FegrbARSPBreRYy RESXdadt erP YOI 288 and

the pipe congeghtenipar lbf20zhdetvgpdess gaed teen et i 4y, adouptpel i ne
connection can, be nade sbnply and qui ¢gkly. The connection region 205 of the
adapter 201 s@rgB&lidR TEEnABEH 8F fo Gre C&nd 1P08SERTA Y5 %el i ne 207 and is

25 described in nore detail particularly with reference to figures 13 to
16. The pipeline_s emof fiqure 11 onprises a_T-shaped pipe_copnnection
par t ZozqﬁfthkthEU¥§%§§ibFFFW@ESFYCOﬁW§SE?W§n heognd§ﬁ§06qggc ﬁ?%glon

pi pel i nes 207cothéipgpelsi seewd0Inndy goeregr Aduced 19r.om 30 pl astic, from

copposite netal /plastic materials or from light netal materials. In figure

11, two pipeline ends 206 are illustrated as
Figure 11 illustrates a detail of a pipeline system

with two quick-action couplings. The quick-action
15 coupling is constructed from an adapter 201, 201’ and a
pipe connection part 202. The adapter 201, 201’
consists of a coupling region 203, which 1is designed
complementarily to a coupling reception region 204 of
the pipe connection part 202, and of a connection
20 region 205. By the adapter 201, 201’ and the pipe
connection part 202 being designed complementarily, a
pipeline connection can be made simply and quickly. The
connection region 205 of the adapter 201 serves for
connection to one end 206 of a pipeline 207 and is
25 described in more detail particularly with reference to
figures 13 to 16. The pipeline system of figure 11
comprises a T-shaped pipe connection part 202 with the
possibility of connecting the ends 206 of three
pipelines 207. The pipelines 207 may be produced from
30 plastic, from composite metal/plastic materials or from

light metal materials.

In figure 11, two pipeline ends 206 are illustrated as
being connectable to two coupling reception regions
35 204, 204’ arranged at an angle of 90° to one another. A
blind plug 208, not a pipeline, is illustrated as being

connectable to the third coupling reception region



bei ng connectable to two coupling reception regions 35 204, 204' arranged
at an angle of 900 to one another. A blind plug 208, not a pipeline, is
illustrated as being connectable to the third coupling reception region WO
03/ 044416 PCWEFMDP/GP4HB6 - 14 204". The exenpl ary entPSQ/FRO2/32%%8ure 11
shows that, by neans of the conbinattqupﬂ_a T-shaped pi pe connection part
202 and of a blind plug 208, different ‘“arrangements of pipeline ends 206
can be connect g, t o] sqscenceivahhe the coupl i ng
aception reg ths 201 “RgBeE0T cpbbat el S RIBERLALT e e tRE D Ot
that even plgériﬂ@gamﬁthoé ditfef ereambigiaedter @hn Be Goshepedd tiRsne
another. On QoGO3 O bhES hbqhd%ﬁﬂﬁﬁﬂ%|biYn&OthBbe%ntdg%ﬂH¥HéE'ng

condi tions, the pipe connection part 202 is therefore al so de5|%nated as a
modul e 202. THEAPGFREN pF ug oo HRdsing c%%l‘?ﬁ R§ or FTonP203°nHRRFERTD S Uesi gned

i dentical by ténd heneeHpki NG d egs 081383,C&Q%1\%§b1té16th@@aﬁhér b1’ . 15
Figure 12 illustrates the detail of t he plp |ne stea1§$f figure 11 once
again, but iFIHPEERNBEEFCEFat%4 het® Thel nsd%%‘f? o) RUSRS 2gae 209

are iIIustratﬁﬁslcﬂ@ t Beamensest i OBor egilRNS 2@5en20§1peuns§n hﬂt@]bse:‘f ved 20

t hr ough these ectlo ows 209, 209’ he erati of nnecti ng
the adapter 20515 the ﬁﬁﬁ@e §9° P2 Bsnci ittt &t SR8 ARG TRE Slecure
connecti on ) 251§he}mnﬂtatadapmhbadnm@ctlu@ t ke ffiqpedritne end
206 to t ter scri be Hd t he individuyal p t.he
operatlogﬁmnt Te %}% dq% %ngécﬁionsprauFe§n C%lpn §%§ g523d£?igure

13 il |l ustrat eshehefend ZOGoofdasmrp@ttqa@ea%?a andduas adipt eth20blifie
adgpter 201 Lﬁl&él§5§rqE§QéQSCEEph§ng region 203" which is designed
identically to the coupling region 203, 203’ of the
adapter 201, 201°'.
15
Figure 12 illustrates the detail of the pipeline system
of figure 11 once again, but in the assembled state
here. The inspection windows 209, 209’ are illustrated
in the connection regions 205, 205’. It can be observed
20 through these inspection windows 209, 209’ that the
operation of connecting the adapter 201 to the pipe 207
is concluded completely and that a secure connection

has been made.

( 25 The operation of connecting the pipeline end 206 to the
adapter 201 is described in the individual phases of

the operation with reference to the sections of figures
13 to 16.

30 Figure 13 illustrates the end 206 of a pipeline 207 and
an adapter 201. The adapter 201 is illustrated as it is
delivered on the construction site. The adapter 201
consists of the connection region 205 and, adjoining
the latter in the axial direction, of the coupling

35 1zregion 203 and is produced essentially from plastic
>materials, for example in an injection molding method.

The end 206 of the pipeline 207 made from plastic is



delivered on the construction site. The adapter 201 consists of the
connection region 205 and, adjoining the latter in the axial direction, of
the coupling 35 region 203 and is produced essentially fromplastic
material s, fowoegawpkd4de an injection nolding method. PTNEEERAR/20898f the
pi pel i ne 207 made fromplastic is WO 03/234416 PCT/ EPO2/ 12998 - 15
calibrated internally before assenbly is to say is set to the correct

de di t d nf th d d to f
chart or 210, 5815 BEERoFr HHEN 115 dBBHF Hard s STKa ol T30 nd s Hl vFaLal 5
parts are eV|densemntbh&lﬁomnammdm1jnsﬂdﬁ1d&ﬁheﬁexrman@daptehaﬁﬁéred driver
ring 211, a tQo Egethl q;%dzlzdn athgl arrg gef %%1 %nd }%Igﬁ%peﬂbng gl eeve
t 215 are th

214. At |east "Two Iatchlng fingers orne connec on
regi on 205 ofsehezﬁhgﬂeﬂhQOinsﬁdethetwapdndahﬁtﬁnhtmwnmmelndmneduabn
region 205 a”‘g Lhg o Cr%“pé\',-{‘@erﬁfg'a_ﬁn 203 &S Ok ay ? QBnZ%Q)EV"%ﬁh tREM VES
for limting Ré “axial movenen the connecting sléEeve W th respect
to the connectdenteegi®i 205 @rivsrt énadaptler 20800Fhedstn®@181%s desi gned

as an all- roupdy %%%q BUAUS 2aANdhLar b %ﬁ%@t%goglte@%eOlatﬁ;r ci rcunf erence
of the adapter 20 he driver ring 211 is arranged so as to fit into a

groove 217 on the inside of the connecting sleeve 214. 20 The fit between

the connecting.sl pever 2%oanﬂaéé1@m§|rlf\i gerﬂsngzié.ldrse sgoaﬁ@araitﬂe that, in
t he event. of the axial novenent of river rlngt211 connecti ng

sl eeve 214 al §8MBREEHPEs Fﬁ81§§ne29§|ap 25 RBvefBAPESBot A Fhe &Fi veRering
211 and the chanagkirly beteees Z&Hear@o:deécttglnﬁd qcm_;tlldauomsjsy avadr the full

clcl e ol roum erenoe, dlodieastole 1o eglan O LhS w0 7o gpdform e
for 1limiting the axial movement of the connecting
sleeve 214 with respect to the connection region 205 of

15 the adapter 201. The stop 216 is designed as an all-
round continuous annular projection on the outer
circumference of the adapter 201. The driver ring 211
is arranged so as to fit into a groove 217 on the
inside of the connecting sleeve 214.

20
The fit between the connecting sleeve 214 and the
driver ring 211 is so accurate that, in the event of
the axial movement of the driver ring 211, the
connecting sleeve 214 also executes the same axial

25 movement. Both the driver ring 211 and the connecting
sleeve 214 are designed continuously over the full
circle circumference, at least in the region of the
groove 217, and form a stable and 1load-bearing
combination. During the assembly of the adapter 201

30 togetﬁér with the pipeline end 206, this combination
serves for transmitting the forces which have to be

applied for assembly purposes.

The driver ring 211 is designed in the manner of an
35 annular disk 211. Part-circular and axially continuous
orifices 218 are cut out in the annular disk 211. An

orifice 218 is provided in each case for each latching



conbi nation. During the assenbly of the adapter 201 30 together with the
pi peline end 206, this conbination serves for transmtting the forces which
have to be applied for assenbly purposes. The driver ring 211 is designed

in the mannerwof pg8no4d218nnul ar di sk 211. Part-circul arpengees: 2998
continuous orifices 218 are cut out in the annular disk 211. An orifice

218 is provided in each case for each tatéhing WD 03/ 044416 PCT/ EP02/ 12998

- 16 finger 215. The latching fingers 215 are arranged on a circle at a
di st ance fronftReSFnHdP -waite okt Helng ohiR8eY ®n2hagiedi® ZIF2rERY thrze or

nore |atchingcitineerst21y, whkehnakl exb@ndché thenaxi akatlresti omeof 5 the
adapter 201, may be forned. The Iﬁéchln fingers 215 have a%urallty of

| at chi ng stepgoﬁﬁgc%PEh LP@ioRor Y ofMi%tre ISRE&S nQxfi RGEFs RP%s to
project in thengadsabkidiretliichn.allhexdfdnderid ivtge 244 dnsdired td&hisf nose

220 in each of . the orifice said 1Q | atchi ng nose ein ornmed so as
to proj ec'?Jhl n%aFd qd?? PYSe ?Qgr al™ rgﬁt %6) cfglaﬁeﬁéatsticgld’\ﬂgt%l?%%r? at chi ng
stepsziéQ of rztne |1’Hi\té’]laﬂ§lpflluﬁ@dr1$y21cl5f Ihecgﬁnfh&cte:meZMZ Vg;igf heer e | arrpi ng
cone are ed payt-gircu A acis tqsay,n

ﬁp%n 3 & re produced

conti nuously. f?ﬁe oot’hed Ting € Clanping ¢co
so as to be opbr omapaefl ofditreeitdonci rdllnm‘erdanoer scrltl‘mit 2hhemhas faxce acts

an Lhe. toothed:Ehog24pandzan e eLagpigs. sane 218e1 8419120 ragi 2l

direction, these can-var that is to say narrow. The toothed
ring 212 1|05 f letebinat @oae%aﬁmlwm 90 8he tiongirds a5t tHwvaiindgi ng cone

213. The tOO%ﬁEdH 181214 Ak L de &Ihalr@be e999§n§1%1tt@ysthél PO £

stabl e unit ressure Is exerted ing cone 213 fromthe
out'si de i nwar étepﬁe218| afetbe éfitﬁhénﬂoétlﬁéérﬁl 865212 w |l be reduced. The

The toothed ring 212 and the clamping cone 213 are

15 designed part-circularly, that is to say not all-round
continuously. The toothed ring 212 and the clamping
cone 213 are produced so as to be open on part of their
circumference, so that, when a force acts on the
toothed ring 212 and on the clamping cone 213 in the

20 radial direction, these can vary in diameter, that is
to say narrow. The toothed ring 212 is fitted into a
depression 221 on the inside of the clamping cone 213.

The toothed ring 212 and the clamping cone 213 thus
also form a stable unit. When pressure is exerted on

{ 25 the clamping cone 213 from the outside inward, the
diameter of the toothed ring 212 will be reduced. The
toothed ring 212 is produced from a metal band by
stamping, cutting and bending and has a profile which
accords exactly with the tasks of the toothed ring.

30 Like all the other components of the quick-action
coupling, the clamping cone 213 is produced from

plastic in an injection molding method.

In the delivery state, the clamping cone 213 is located
35 inside the connecting sleeve 214 on a circle having the
largest possible diameter. The driver ring 211, which

drives the <connecting sleeve 214 in the axial



toothed ring 212 is produced froma nmetal band by stanping, cutting and
bendi ng and has a profile which accords exactly with the tasks of the
toothed ring. 30 Like all the other components of the quick-action
coupling, thewe|@3pP4gsatbne 213 is produced from plastPCT/EPRR/129%8ti on
mol di ng method. In the delivery state,_trﬁ clanping cone 213 is located 35
i nsi de the connecting sleeve 214 on a citcle having the |argest possible

di aneter. The.driver ring.21 ich, drives the connecti sl egve 41in
the axiai W 051 DaaATE’ PCTS P TA098 BT o et Ban, Tty Tht
engagenent bylaeansnof nples 220 hiitth nosas 220 thiet Natldting stepd alkhi ng
steps 219 i is:fu 0 et L on S een in
the axi al dmlg??%n.lETEgQg%S?\g%é’ag %?ﬁéhﬁrh%vﬁ@%ﬂr%%ﬁ%%g%a?% haeésama
hei ght as or $eeBoRBwhAE Axghdr diresticme dig feaxk fce hef | Bheriingves nger s

215. The scl appinos¢enes2i3 lines %%i fAC&071 4 NS ALINEE hidRgr 211.

Oring seals, which may be arranged i urt her peripheral grooves for

sealing of f tReamediiin ePd ofeGAr Yy, thfe bateheasi fimafne 2351 nh¥gure
14, in conparésgiphgh doraure133; ikbe @rapher end0lfdds bysterkeedrPhaeed with
the connection region 205 onto the end 206 of the pipeline 207. On the 15
constructi on §1%€, the-inQrafrer SPRISpi cWPLEP Wi TRY one® hahERRPRf rdd end
206 of the al readNetaigérfilphedile gpbasés C fpirpalddlEiRP7o8nd tieNdnédiwway from
t he mallag{ frgn1tg§ floor as.Lgr as_n cessarg for working and with the
other hard sl PPYREILHapter 981 t5RfoPhEBPPEl fie 20 end 206. In the state
illustrated in figure 14, pressure has still not been exerted on the end
206 or on th aga ter 1. .The 6_of .the pipel] 207y . J Y8k ches
thé driver riﬁ% ﬁugﬁd%tg‘helc é:r%%)‘?’%gr%%&?ew%ﬁ %ﬁullnéoﬁ/’etg%%e%én%%ée%
axially. In thelshasejsstowiveen placed with the connection region 205
onto the end 206 of the pipeline 207. On the
15 construction site, the installer will pick up with one
hand the free end 206 of the already 1laid flexible
plastic pipeline 207 and bend it away from the wall or
from the floor as far as necessary for working and with
the other hand slip the adapter 201 onto the pipeline
20 end 206. In the state illustrated in figure 14,
pressure has still not been exerted on the end 206 or
on the adapter 201. The end 206 of the pipeline 207
just touches the driver ring 211 and the clamping cone
213 has not yet been moved axially. In the state shown
( 25 in figure 14, as in the state shown in figure 13, the
clamping cone 213 can still be seen in the inspection
window 209. It can thus be observed through the
inspection window 209 that the clamping cone 213 has
not yet moved with respect to the connecting sleeve
30 214.

Figure 15 illustrates the adapter 201 once again, but
after being slipped onto the pipeline 207 and after
pressing together. The adapter 201 together with the
35 latching fingers 215 in the connection region 205 has
been pushed as far as possible through the orifice 218.

The latching nose 220 of the driver ring 211 in this



25 in figure 14, as in the state shown in figure 13, the clanping cone 213
can still be seen in the inspection w ndow 209. It can thus be observed

t hrough the inspection wi ndow 209 that the clanping cone 213 has not yet
moved with re¥@e@d/P4848k€ connecting sleeve 30 214. FiRRPEERGR[12988 rates
the adapter 201 once again, but after_being slipped onto the pipeline 207
and after pressing together. The adapter 201 together with the 35 latching

fingers 215 i e. ect. i a e u s possi bl e
t hrough the o??%?cggggg.Q£¥%21?§?qﬁ%ﬁ§9ﬁ8£e§5§§go?1?h§&33?§%ri€¥%g Z11 in
this WO 03/ 0442mgepeT/ EPD2/ 12998 JuBP ca¥erj ubps olavchihed| afedpfg SFeps 219

of the latchiggreftngersy2lene Thenigproyerathesl al chi g stepsepsinpfet ected
by the installer as a signal perceptible audibly and by feel. 'Since the end

206 of the pipefiRdysangy hvayiest t heine veher pRY 2PP 10df drhe tBEPPLERE ng
novenment, sas gogonsgpuedice tofe t AeipEshi MohFovenenbelfbee CLBEPI HEskDRME 213 is
noved in the axial direction wwth respect to_the connecting sl eeve 214 and
with respect TP¥ERRBEpi B8 itheS THTEIHS? eﬂftﬁ@es§5§%l§ﬁOWWW§W?Wbu?%e10 14
and the statecsQapingh con@ure315is theved pehi ree2@ikiadoedi redt gy ewiitlh h
respect to the connecting sleeve 214. Only the gﬁ pter, 2Q tqgether W th
the |atchi ng TRFRGEFs 215 2R dCPRBEEFARBI 7 %0 AB%e WA BERTE  to

t he pipeline 207th#&5 pilrelaidaptzr7 20det Beisbhre isib@et khosennact £ hgusd eeve

coni cal 1y %on ho S50k 1o, SHARCSPRELM HE OMMER 1o SPSedtTora 1S 11 kew se
desi gned coni Gakby ot 2fhotviee wish deesples tcl aapitite conen2t8iagd sheees or e
al o the toobhgd rd g, 21gar&yie5eslot 09eiiehd $ien " el 1atching
fingers 215 and the clamping cone 213 move with respect
to the pipeline 207.
15
The adapter 201 is pushed into the connecting sleeve
214 as far as the stop 216. Since the clamping cone 213
is designed conically on the outside, and since the
connecting sleeve 214 is likewise designed conically on
20 the inside, the clamping cone 213 and therefore also
the toothed ring 212 are pressed together in the radial
direction, that is to say in the direction of the outer
wall of the pipeline 207, as a consequence of this
axial movement. In contrast to many other quick-action
( 25 couplings, for example those with a bayonet fastening
or a union nut, coupling is not made by means of a
rotational or screwing movement, but by means of a
linear pushing movement. The adapter 201 1is slipped
onto the end 206 of the pipeline 207 with a push in the
30 axial direction and can be connected, without a tool,
first to the pipeline 207 and subsequently to the pipe

connection part 202 or to the module 202.

The toothed ring 212 made from metal has, on the inner
35 circumference, a multiplicity of teeth 222 arranged in
a distributed manner, of which two teeth 222 can be

seen in figure 15. The metal teeth 222 cut into the



direction, that is to say in the direction of the outer wall of the

pi pel ine 207, as a consequence of this axial novenent. In contrast to many
ot her quick-action 25 couplings, for exanple those with a bayonet fastening
or a uni on nuwp 034pKiK4nrde6i s not nade by neans of a rotRCYHRRP24L2%88ew ng
novenent, but by means of a |inear pushigg novenent. The adapter 201 is
slipped onto the end 206 of the pipeline’207 with a push in the 30 axi al

direction and _can_be nect wit hout a t.ol.,. fi to.the pipeline 207
and subsequen?PgeFo‘T%gppP%qug%nﬁ%% $6ﬁ|ﬁﬁqe%ﬁﬁ?cé8%o ?ﬁganﬁgﬁ B1592. The
toothed ring 2tBenmde firomorelahgbasyienbilke innndre Bbspectinr evendey a
multiplicity te g i N.: j st : n ; I t wo
teeth 222 canagg ?@gnglg%eﬁéﬁge%%g rlsﬁh%]érjriet a?e?l{epee?glg;% gﬁdlﬁéllt%m%ﬁg WO
03/ 044416 PCTPEPOXER998rom The olrerhivg| noseshe2 P awhiichpi pets neved7. The
clanping £onengldskenitg Qg Widl blahd Mo Nood O5pass | ehe M ALOYC: 208  BY
observing the signal, perceptible audibly and y feel, fromthe | atching
noses 220 mhi@hn%QWp 8¥8r 5thRe LBEEALAGTYSt EPB 2MOkeanguby obBefvi BEet he

i nspection wWaRdEWe20% 01 hRak NPledhl & oridd-t@kerauned hatat hes aslaptre 201
has been connected to the end 206_of the pipeline 207 securely and

conpl etely. APEPEAPIREg “bheSeodBeLtYnFEE HePTERERt Y t h | SPRIT DN Rdow or
10 i nspection2wind@emn9, pwit saby the | ahehi ngqidddgersn 2dbna@sw dependi ng
on the aqﬂflan posi ti.on of. the cgggec%#pg sleeveh21 mﬁth,res?ect to the

| at chi ng *1i ngErEeEEE 0T HE SR t & HE Y p&lso A2 i LSPEEESshown
in figure 15, 2tiBe pirpel deepeaydshgm ba sthel Abnplassupekessont hat | shéo say

Lhe adepter, hassgbosl, RSN, €onaek! 36,40 UIRe SOERL 00 pRELng02 of
system fingers 215, the outer wall of the pipe 207. In the
state shown in figure 15, the pipeline system is still
15 pressureless, that is to say the adapter has not yet
been connected to the pipe connection part 202 or to
the module 202 and medium pressure still does not act

on the pipeline system.

20 Figure 16 shows once again the connection of the
adapter 201 to the end 206 of the pipeline 207. In the
state shown in figure 16, in contrast to the state
shown in figure 15, the adapter 201 has been connected
to the pipe connection part 202, not illustrated here,

( 25 and the pipeline system has been subjected to medium
pressure. Due to the medium pressure, the pipeline 207
and the clamping cone 213 are pressed slightly out of
the adapter 201.

30 This state is illustrated, slightly exaggerated, in
figure 16, in order to understand the conditions more
clearly. Owing to the pull-out movement of the clamping
cone 213 as a consequence of the pressure rise, said
clamping cone being held radially by the connecting

35 sleeve 214, the diameter will be further reduced. The
teeth 221 of the toothed ring 212 are cut further into
the outer wall of the pipeline end 206. In the regions



20 Figure 16 shows once again the connection of the adapter 201 to the end
206 of the pipeline 207. In the state shown in figure 16, in contrast to
the state shown in figure 15, the adapter 201 has been connected to the
pi pe connect ivm ger04a20P6 not illustrated here, 25 and HdwyBEqEI1I29®8syst em
has been subjected to nedium pressure. Due to the nedium pressure, the

pi peline 207 and the cl anpi ng cone 213 HAe pressed slightly out of the

adapter 201. 30 This state is |IIu trat d, slightly exaggerated, i figure
16, in order % Gﬂﬁer‘;ﬁ%th“c?ét hE“&%n e%r‘égeﬁfgeé‘ﬁ g@mtﬁﬁtbozg@e

pul | - out rmvmtﬁp@di t lavasi arrmnwgrdconetlzéS aﬁo&rmhsequa@ce bést hearpressure
rise, said cla e\fq ﬂ)ne bfé g% hel radl Egnnectl ng 35 .sl| eeve
214, the di aneter Wt &r A du%’é(a ee‘fJﬁ 2L t hR 196t hed
ring 212 are tlat font hee onter waéloutﬁerth\aabllp@ﬂllrﬂme 20 7pelThee spebi2(6. | n
the Tegi oas VO 03/ 44416 BCT EPORLAZIOR 150 20 0f LBGCLAQ! Npfl T igg 12 wher e
there are™no starrpe away i nward, “the P66t hed ri ng has

essential ly cydetr |2c26i2| profi | euanungi Iﬂoco:omee@dyl | entbl athen th?estaul er wall

of the pipeli Th p P d 9,21 events
t he netal telggtegg lfr?}ﬁgc%’%tel@ﬁfato%g%i%r? 8% ?’ t]he p avsv%?(i:] %af%%ral The
speci al desi gplafpike icomer bd | wifh he IGJI@MGJS@; cphendr3calt regidrkew se
cylindrical ﬁ%%tﬁnéu\eﬂtmrf 'fﬁta@etrlé:o'@éém ﬁ?@talgg?»c@n%ql%wsl hyges to
10 ensuring that the teeth 222 o not cut 1nto the plastic materi al
more deeplly tPRTUBH@x&8ELY e | ReEthd@sh. 234 sdpr &Rint SUE hansPpeitie end

206 from bei ngagticolatRyithe mBtal dr§hR 28Rahn drhee¥eBl yofadmineRxcessi ve
puI(I-out force 15 Fi %ures 17 to 19 |hllustrate furtlaer E)ppllcatlons of the

1s prevents the pipeline en from being
cut off by the metal teeth 222 in the event of an

excessive pull-out force.

15
Figures 17 to 19 illustrate further applications of the
quick-action coupling. Figure 17 shows the quick-action
coupling from figures 11 to 16 in conjunction with a
connection 225 for fittings in the sanitary sector.

20

Figure 18 shows a pipe connection part 202 with a blind
plug 208 and with two adapters 201, 231. The adapter
231 has a larger diameter than the adapter 201. This is
intended to indicate that, using the same module 202,
( 25 reductions or transitions with a different diameter can
also be produced. The module 202 may be produced from
plastic or from metal and is thus adaptable to

different pipeline materials.

30 Figure 19 illustrates two adapters 201 and two modules
202 which are connected to one another by means of an
intermediate piece 232. The intermediate piece 232 has,
on two opposite sides, coupling regions 235 which are
designed identically to the coupling regions 205 from

35 figures 11 to 16. »This is intended to indicate that
what are known as manifolds or distributor fittings can

also be produced by means of any number of modules 202



qui ck-action coupling. Figure 17 shows the quick-action coupling from
figures 11 to 16 in conjunction with a connection 225 for fittings in the
sanitary sector. 20 Figure 18 shows a pipe connection part 202 with a blind
pl ug 208 and WPt A3{0A4486pters 201, 231. The adapter ZFATHROZ/1Z8%fr

di ameter than the adapter 201. This is_ Jjntended to indicate that, using the
same nodul e 202, 25 reductions or transittons wwth a different dianmeter can

al so be produ 0 e duc astic m net al
and is thus a tajbﬁt’]ge?]qgg ?%erz%g?é/%?pe |%e rrarge%% S. (9% |gful?£etl¥9lp
illustrates tmd\ablapﬂ@ﬂs mltamswmomﬂmeeg 2262 whtlkhaatdresthectad to one
another by meansmgicany | DkELIRA] alblaeee 432 16 Inl eumegdiake plgse 232

has, on two @g posi te sides, coupling reglons 235 whi are eS| ghed
i dentical |y tBhEhanEEUPERAGteeFices 2 f rBae 36esigur o rhe ocqt@lrms is

i ntended 50 'PQ?Eéﬁe%@atls whialty, A& WY, ag; Fapbf de%l% HSF | DU OF
fittings can be produced by neans of any nunber of nodul es 202 WO

03/ 044416 PCTPEPD2f1p998ar-and rggdlignér AEGLRPS Fiddcdw Vs 1a¢ledy of a

further nmoduhgoR92.230 transi tishcPic§e kM bhoa {hr eadudor 19exanpl e an
external thre al so be slipped onto__the interpedi ate piece 232. The

d,
desi gn of thegﬁ%h%lgﬂg 59 egPOH™35 FRAFREH%t r WP f i 19+%i t I f our
outer part-ctoedéspoRdtngegi Eb@lé&‘slé@gldﬁgilg}ﬁ%ﬂa\ihég doatpaHinmg réwiaks 239.
The Iatcgiong Eggks 239 in f' ure 19 are desm E int radially inward,
but, in a0 cof PospBAdi AGFY PEVEFSEARARsFGnPRHE he BB ng regi on 10 235,
may al so be designed to point outward. The advant ages associated wth the
inyention |ie n rticular, | e e nt. e i ck-action
CO\lgp| i ng |tseT]flé &5 thneeaoc'ﬁseraﬁ%ﬁﬁ?a?%ggf“flo%sgggsecﬁt}gergl&b 13€,°%
particular, in a simple premounting of the quick-action
coupling itself. On the other hand, it affords a secure
15 connection of the pipeline to the coupling. The quick-
action coupling is distinguished by particularly few

individual parts which can easily be produced.



15 connection of the pipeline to the coupling. The quick- action coupling is
di stingui shed by particularly few individual parts which can easily be
produced. WO 03/044416 PCT/EP02/12998 22 CLAIMS 5 Patent Clainms 1. A

gui ck-acti on woupBy0g441% for pipes, with a 10 tubul arPCDNEPODALI299®), Wi th
an inner sleeve (3), with a clanping [igg (5), with a toothed ring (6)
having part-circular teeth (61) and withi®an outer sleeve (4),

characterized in that the outer sleeve (4) cylindrical region with at
| east two different inside 15 dianeters (dE——gﬁ- d3) and a coni cal region
for receiving the clanping ring (5), and in that the inner sleeve (3) is
conposed of two virtually identical semcircular shell parts (31, 32). 20
2. The quick-action coupling as clainmed in claim1, characterized in that
the two senmicircular shell parts (31, 32) forming the inner sleeve (3) are
provided with an external thread (36) onto which the outer sleeve (4)
provided with an internal thread (41) can be screwed. 25 3. The quick-action
coupling as clainmed in claiml1l or 2, characterized in that the inner sleeve
(3) has fingpagehB’t1%if radially outward-pointing finger surfaces, which
are designed in such a way that the 30 toothed ring (6) is carried by the
fingers (37) and, at [least during premounting, is held firmy. 4. The

qui ck-action QOUIO| ANggascklatteeni Ncalipl 83§t (10Ne fr cba @& 1 49tB, a
characterized in that .the inner ﬁi slee éB .has, h
ci r cunf eréhce tUPHbeF nd&RETy RiiTtect el FBh PaPﬁ&%ﬂ Fgé Wi§P whi ch

form a peri phar a1 gimawe &35); f o) recﬂltw ng aofomrrielaerrlng having
( part-circular teeth (61) and with an outer sleeve (4),
characterized in that the outer sleeve (4) has a

cylindrical region with at least two different inside

15 diameters (dl1, d2, d3) and a conical region for
receiving the clamping ring (5), and in that the inner

sleeve (3) 1is composed of two wvirtually identical

semicircular shell parts (31, 32).

20 2. The quick-action coupling as claimed in claim 1,
characterized in that the two semicircular shell parts
(31, 32) forming the inner sleeve (3) are provided with
an external thread (36) onto which the outer sleeve (4)

provided with an internal thread (41) can be screwed.

3. The quick-action coupling as claimed in claim 1 or
2, characterized in that the inner sleeve (3) has
fingers (37) with radially outward-pointing finger
surfaces, which are designed in such a way that the
30 toothed ring (6) is carried by the fingers (37) and, at

least during premounting, is held firmly.

4. The quick-action coupling as claimed in at least
one of claims 1 to 3, characterized in that the inner
35 sleeve (3) has, on the inner circumference, two
inwardly directed peripheral projections (33, 34) whick

form a peripheral groove (35) for receiving a further



WO 03/044416 PCT/ EP02/12998 - 23 projection (24), fitting wwth the latter,
on the outer circunference of the inner part (2). 5. The quick-action
coupling as clained in at least 5 one of clains 1 to 4, characterized in
that the clanwpi A3/PA4¢165) has a slot (54) in the cireCMieP@r12998
direction and is arranged under pretensihen_in the conical region of the
outer sleeve (4). 10 6. The quick-action coupling as clained in at |east
one of the preceding.claing, characteriz in that the clanmping ring (5)
has at | east 85838?gf§€tﬂg%)(5 lé%%n%Pﬁéﬁhwé#ec??gﬁﬁféréﬁ%gguiéoﬁFeghe

qui ck-acti on cbuphinigrescel aftnttei nnaer| past (8he of the preceding clains,
characterized in that the outer sleeve (4) has a conically shaped region
(42) for receiving the conically shaped clanmping ring (5). 20 8. The

qui ck-action Beoupl Thg sdigkaiardd dm ceupbing asneldiner@ precddi hepet ai ns,
characterigzed,g t jat %bsimgnnfr sheeye (ShasdetS21203S, 10N e OUtRL
circunference, a stop (38), arranged over the entire 25 circunference, for
the outer sle€¥@mpang 9. r¥AG quilek- acka®dn cdupl $hetas €P4Al nedi®n ath¢east

one of the precedingecbat M1 charasterdzed dy thak therrhpgen paihad2) has
at least two tubular regions with 30 different outside dianeters. 10. The

qui ck- acti on BBEBPNAECEs 1 aFhBd S iG] esR¥10BNO Tof thRe OMtECedF HEL S ai s,
characterized(gp.that the inner part (2) has at |east two grooves (21) for
35 receivihg O-ring seals (22) for sealing off the inner part (2) relative
to a pipéﬂ%ne (20) and a pipe

6. The quick-action coupling as claimed in at least

( one of the preceding claims, characterized in that the
clamping ring (5) has at least one projection (53) on

the inner circumference.

15
7. The quick-action coupling as claimed in at least
one of the preceding claims, characterized in that the
outer sleeve (4) has a conically shaped region (42) for
receiving the conically shaped clamping ring (5).

20

8. The quick-action coupling as claimed in at least
one of the preceding claims, characterized in that the
inner sleeve (3, 31, 32) has, on the outer
circumference, a stop (38), arranged over the entire

{ 25 circumference, for the outer sleeve (4).

9. The quick-action coupling as claimed in at least
one of the preceding claims, characterized in that the
inner part (2) has at least two tubular regions with

30 diffe;ént outside diameters.

10. The quick-action coupling as claimed in at least
one of the preceding claims, characterized in that the
inner part (2) has at 1least two grooves (21) for
35 receiving O-ring seals (22) for sealing off the inner
part (2) relative to a pipeline (20) and a pipe

connection part (10).



connection part (10). WD 03/044416 PCT/EPO2/12998 - 24 11. The
qui ck-action coupling as clainmed in at [east one of the preceding clains,
characterized in that the toothed ring (6) is closed in_the C|rcunferent|al

5 direction. ¥9. 09K84441k- action coupling as clainmed i RCR{EPRAEI29e of

the preceding clains, characterized in_that the outer sleeve (4) and/or the
i nner sleeve (3, 31, 32) 10 consist/consists of plastic. 13. The

qui ck-action coupling as clainmed in at |east one of the preceding clains,
characterized in that the outer sl eeve £4) and/ or_the inner sleeve (3 31
32) 15 areli %%rah@ﬁar‘%ﬁtc “BET e GOvRkiAgt iF6n THRATENg1Bs &l al ®REtin at

| east one Ofohaeoﬁraﬂﬁﬂlﬁﬁb@%@uﬂ@ cI5§ﬁ§¢tehbl%@tb&1hE@IthethamHEEepart
(2) has arran n.t, . as S?EE in the aX|§ 20 djrection, rst the,inner
y d
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(5), the Dutaﬁrébeﬁbﬁ (4) being screwed, so as to engage over the clanping
ring (5) and the toothed ring (12), onto the inner sleeve (3, 31, 32) as
far as the stop (38) of 25 the inner sleeve (3, 31, 32).

12. The quick-action coupling as claimed in at least

one of the preceding claims, characterized in that the
outer sleeve (4) and/or the inner sleeve (3, 31, 32)

10 consist/consists of plastic.

13. The quick-action coupling as claimed in at least
one of the preceding claims, characterized in that the
outer sleeve (4) and/or the inner sleeve (3, 31, 32)

15 are/is transparent.

14. The quick-action coupling as claimed in at least
one of the preceding claims, characterized in that the
inner part (2) has arranged on it, as seen in the axial
20 direction, first the inner sleeve (3, 31, 32), followed
by the toothed ring (6) and the clamping ring (5), the
outer sleeve (4) being screwed, so as to engage over
the clamping ring (5) and the toothed ring (12), onto
the inner sleeve (3, 31, 32) as far as the stop (38) of
( 25 the inner sleeve (3, 31, 32).



