- 5 JUL 2006 BUTT JO NT BETWEEN TWO PI PE SEGVENTS OF SHEET METAL AND
PROCESS FOR MANUFACTURE THERECF The i nvention concerns a butt joint of the
type according to the precharacterizing portion of patent .clﬁaumlzﬂﬂ&s wel |
as a process for the production thereof according to the _

pr echar act er BUITTg JOANTi BETWEEN FWom PEPEAsheMENTSI oOF sfiELDi RETxpe is known

from EP 868 624 Bl . AND PResgskneor Rmitraciroks emgemoecting flange is
formed wunitarily, as one piece, in the material of the pipe end of each

of themeSpaetdme GPULLABE-REPE SES {81.HOMPAT LRAN LRe cONRGE DY f{ anges
seated separately upon the pipe ends, such a design“has great advantages,
such a$h® Impdypsadtewifdiow pesistranct madehowchaise lgerer atd1ldn,assa wel |

as inpre bikjity tqg clean and. i.nproved hygjiene, as consequence of
t hei r ﬁq')gtec(élsr%?erhg walts. orroz?jtut(fé:slg)%adv'éﬁ?’éé‘g or‘?ec_ci"ﬂ@n%omgger Tept
t he foldrawhayaditeadvdnbagestiBy Wfe Qrempiigce form ng on of the connecting

flange, the wall thickness and therewith the stability of the connecting
flange is necessarily correlated with the wall thickness of the pipe

tselfa lbuthenohhgher datmndeypee ipl HPPPoL NGRSt | 54y pOf the, flange
connection, this can not be achieved wthout increasing the wall thickness
of thethigse segmwit owett i t3oirnsire | engiectéven tfeuge t his tfmnke]?ml ng of
t he pi itsel was not even necess . In the_ case of connectin anges
seat edgﬁlﬁgﬁsﬁ%ﬁ&’piapse gha, pﬁﬁ@%ﬁﬁﬁtﬁf%kﬁ%?ﬁ%&&f t%%c@ﬁ&ﬁngﬁrﬁfigaq’éo_

al ways elefi esentse argspebpl €cofatute iR MeH | enddi cknes oS ddIEr€dsi ng
of the wall thickness over the entire pipe |ength doubtless represents a
great EORGHTERY dilSERmtIRREed sPARer e el intePRalt heo stide egndsensueh | ar ge

proporti 08eQfghN@as great advantages, such as 0-leakage, low flow
resistance and low noise generation, as well as improved
ability to clean and improved hygiene, as a consequence of
their flat internal walls. For these advantages one must
however accept the following disadvantages. By the one piece
forming on of the connecting flange, the wall thickness and
therewith the stability of the <connecting flange is
necessarily correlated with the wall thickness of the pipe
itself. If then higher demands are placed upon the stability
of the flange connection, this can not be achieved without
increasing the wall thickness of the pipe segment over its
entire length, even though this thickening of the pipe itself
was not even necessary. In the case of connecting flanges
seated wupon the pipe end, the wall thickness thereof

accordingly also always represents a multiple of the pipe wall

thickness.

This increasing of the wall thickness over the entire pipe
length doubtless represents a great economical disadvantage,
since the material costs represent a large proportion of the

cost of manufacture of the pipe. There are also technical



cost of manufacture of the pipe. There are also technical - 1 - 5 JUL 2096
di sadvant ages, since the greater pipe wall thickness represents a greater
pi pe wei ght and this weight places greater stresses upon 1t eJ@thf@gsi on
and the flange connection. The fornmed-on connecting flanges are often

subj ectdichddvamtsigenng axiakepul théor cpseatddst @fiten t{k31 OCENISkMéEH
vertical running pipelines, however it also occurs  in horizontal pipelines
as a COSERSIEE of? t BESPESFecPivel ywedaghéct 88dsephiat | BALDRE weRha E9®

sequentgralatispessi-angear figsn | epgl hssﬁéﬁéﬂgighpe'a}rﬁ] t Qﬁ]gcasflz%fl%ét rong

axial pull-forces on a butt” joint with cohnecting fllanges torned as one
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connecty pg f e.and the _straight pipe j.0i which is the weakest. point.
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advant gge of the forned-on connecting flanges. The pipeline inner surface

is no OhgdrrieomtdhuBdBEYinFat 36 3| OSRSaEUERFs §dp tlcareepecFively and
dirt capiedertsand-fuidd esls e, the
noi se formation sand t he dabi%v%%%ﬁ%gﬁe%g%%%%eé%és%)%%t%lrer,kgé;g

gr eat erl dnsfegec T aphenpypbe pilevéeheedtassherf astssalg | &x bl pedl t botbes out er
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90 bringse apaptsonlit ailsi nbiesni mHoveqept ofpdshe (afkkanagg: st@hidh t¥yne Thi s

weakness can naturally be inproved with the known, relatively new

t echni GRETGCUITY | 6+ 3B9B| "thehwatusiohy Phbe tiedimi queishorits pilpe

pi eces yRfakduCkes i pat eri@oncacpv@]?loading, there results therewith at
this point a conical gap between the contacting connecting
flanges. Such a gap destroys any advantage of the formed-on
connecting flanges. The pipeline inner surface is no longer
continuously flat or flush at this gap location. Fibers and
dirt can collect and build up at the gap. Thereby the flow
resistance, the noise formation and the ability to clean are
made worse. Further, a greater leakage can only be prevented
when a seal is applied to the outer flange edge. A
pretensioning of the connecting flange by a stronger bending
of the ring shaped flange part projecting from the flange
beyond 90° brings about only a limited improvement of the

flange stability.

This weakness can naturally be improved with the known,
relatively new technique of "Tailored Blanks". When using
this technique short pipe pieces of thicker material can be
welded to the ends of the pipe sections and the connecting
flange can be formed therefrom. This possible embodiment is

however completely uneconomical, since it would already be



wel ded to the ends of the pipe sections and the connecting flange can be
formed therefrom This possible enbodinent is however conpletely
unecononical, since it would already be - 2 J JUL 2006 msch ﬁﬁﬂﬁm&} to
wel d on an already conpletely finished bent connecting flange. According
to thenunlensinplen bot twglod nbnofart hel adade- cdepteicbag tiipse dhed dodet SO

t hat. th% fl ange thickness and pipe wall thickness can be
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by the characteristics of claiml1, and with respect to the
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sl i di ngmomefidd®e reinforcing pipe-piece is the connecting flange fornmed
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The dependent claims concern advantageous embodiments of the

invention.

According to the invention the connecting flange formed

directly onto the end of the pipe as one piece can be

thickened in very simple manner, without increasing the sheet

metal thickness of the pipe segment, essentially by sliding

onto the outer side of the pipe a pipe-piece forming a

reinforcing ring. Only after the sliding-on of the

reinforcing pipe-piece is the connecting flange formed onto

the pipe end together with the reinforcing ring. The result

is a two-layer formed-on flange. Since the thickness of the

reinforcing ring can be so selected on a case-by-case basis

that

the flange strength required for the particular

application is ensured, there occurs an enormous material

savings in comparison to having to thicken the pipe wall over

the entire length. Following the forming of the connecting

flange with reinforcing ring, the flange layer formed from the

pipe wall always lies on the outside, so that the advantages,

such as O-leakage, flat pipe inner wall and flat flange



flange with reinforcing ring, the flange layer forned fromthe pipe wall
always lies on the outside, so that the advantages, such as 0-1|eakage,
flat pipe inner wall and flat flange - 3 - 5 JUL 2006 s dde, 200Bmai n.
The reinforcing ring need be selected in its thickness essentially on the
basi s swoifadegt rewerini.n e casienf@fcimeneiasechend de peledtosd eisn nicgap

bet ween .t.he connecting, flanges can result. The econony when using the
i nvent itglrjrc?‘&etﬁst sesegseé"g:rhailzi'lyi Wi ot PRBLEr BRFRnRREFI &VeSadithdd® WFRSF t he

thi cknegs tfcidiasdd Pexiddl budoes it hays LQpbeekReLaased &Zﬁ&é@iﬁi vely

small additional effort, the reinforcing fing can be produced of eet
met al &d@nsISisd ceit FesHdtnot - yet - processed pipe end. The forming on of the
one pi pe connecting flange, inclusive of the seated-on reinforcing ring,
can be carried out without problem preferably by the so-called

Ci r cul ahepiexsindrgndiingn pustres s thac dereéinid oho dAdsull}R 4 sk S 1EMenfidh t he
case of .the strongest reinforcing ring. The possibility of varying the

rei nf o CEmePT S ¢ S&dRrectRHGRIF aﬁ"cﬁ’%n\/vi trouthdckpgessape thfe PIRS easi ng

the pi paival foed hineknass,OPERS PENY HRSW, AR OY MRNLH PRSI Lidhkesshor) the
inventive butt joint. A nunber of preferred enbodi nents of thé invention
are t h@sldgitdeaa lunelefopt ot édts oneinfohneindepamgentanl dvars produpandt iafl ar

e & e Xy UrT SHE i P OF R T 4TI 75T nelH pe

exanpl e with surface Tunn
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agai nst various parts or against the entire connecting flange. It is in

princi ﬁleé?‘t&lds'&npﬁﬁ‘inl;logctlﬁ&t TR pi G5 R CFEHFDrdthg et carepetade of

di ffer e rERERNNAl By fOhe so-called circular-pivot-bending process
according to DE 100 47 310.5 even in the case of the strongest

reinforcing ring.

The possibility of varying the reinforcement of the connecting
flange without at the same time increasing the pipe wall
thickness opens many new employment possibilities for the
inventive butt joint. A number of preferred embodiments of
the invention are thus placed under protection in the
dependent claims. In particular the various designs of the
connecting flange can be accomplished, for example with
clamping surface running for example parallel to the pipe wall
or conically, with one or more reinforcing rings, which can
lie against wvarious parts or against the entire connecting
flange. It is in principle also possible that the pipe and
reinforcing rings can be made of different materials, for
example the pipe of aluminum sheet metal and the reinforcing

ring of zinced steel or the like.



exanpl e the pipe of alum num sheet netal and the reinforcing ring of
zinced steel or the like. - 5 JUL 2006 Various enbodi nents of the inventive
butt joint are described in greater detail on the basis off tig R§0fures.
There is shown: Fig. 1 an axial partial section through an inventive butt

j oi nt fudiomangetihed ihghi €nbAgrhé antealBver i@ tSeRiet Upan dhecEOpE@Cti ng

fl anges, Fi a di agonal view of one end of a pipe segnent and a pipe

.2
pi ece fiot nﬁ%@af:ﬁé ref by cPiy Fitig Basier ofo thee SEPHFRG-t hedB6Feont® t he
pi pe enghouki.g.- 3 a diagonal view according to Fig. 2 following the sliding
on of the reinforcing ring upon the pipe end, Fig. 4 an axial section of
the pipe end and reinforcing ring followng the formati on of a cl anping

wal | . flank bent conically towards the pjpe 1, Fig. 5 an axj al
segrren&rl c’cg'r di ng t&Fi Sfuillf o?i%ﬁi“?\ ?%%‘ij‘g‘? n\éﬁ‘ir&ﬁl ah ottVarutye
projecting ring ri mmaft theisenmealicnddd apge, HHigEef dhroHgh 131 4@k i ous
enbodi ments of a connecting flange forned one piece onto a pipe wall in
axial section as weINhSFGS vbony rheugenrrching fdesgesns t hrough doubl e
wal | pipe segnents w th connecting flange forned one-piece by the pipe

ends of the inner pipe wall or, as the case - 5 5 JUL 2006
Fig. 2 a diagonal view of one end of a pipe segment and

a pipe piece forming the reinforcing ring prior

to the sliding thereof onto the pipe end,

Fig. 3 a diagonal view according to Fig. 2 following the
sliding on of the reinforcing ring upon the pipe

end,

Fig. 4 an axial section of the pipe end and reinforcing
ring following the formation of a clamping wall

or flank bent conically towards the pipe wall,

Fig. 5 an axial segment according to Fig. 4 following
the formation of an outwardly projecting ring rim

of the connecting flange,

Figs. 6
through 13 various embodiments of a connecting flange formed

one piece onto a pipe wall in axial section as

well as

Figs. 14
through 17 axial sections through double wall pipe segments
with connecting flange formed one-piece by the

pipe ends of the inner pipe wall or, as the case



may be, with the outer reinforcing flange formed by the reinforcing ring

pipe wall. In all figures the identical or simlar parts ar% indigﬂ%e
with the sane reference nunbers. As can be seen fromFig. “1; dile

joint 2 generally conprises two pipe segnents indicated with referen
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than 90°, preferably 87 to 89°. If the inner ends of the ring
rim 14 lie tight against each other in the area of the pipe
wall 12 along a narrow juncture 16, there forms between the
faces 18 of the two ring rims 14 a wedge shaped gap 20, which

widens radially outwardly.

The outer end of each ring rim 14 transitions via a rounded
area 22 respectively into a conical clamping flank 24 angled
backwards and directed inwards towards the associated pipe
wall 12. The inner end of each clamping flank 24 lying close
to the pipe wall 12 transitions wvia a rounding off 26
respectively into a support flank 28 running spaced apart from
the pipe wall 12 and parallel thereto and running towards the
ring rim 14. On the outer side of each ring rim 14 or as the
case may be on the outer side of each pipe wall 12 there lies
respectively one outwardly projecting flank 44 or as the case
may be parallel to the pipe wall 12 running flank 46 of an
angled-off reinforcing ring 47, made of thicker sheet metal

than the pipe wall 12.
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towards each other and placed under tension by a generally ring-shaped
clanmping ring 34 with channel -shaped cross-section and by tightening of
the clanping ring 34, so that the pipe walls 12 are pressed fti 2006y

tightly against each other along joint 16. The clanping of the cl anping

ring caheocsitnd@pird yfldg&kos® DIRAAGH agh@hseXadRhe dthdd Htenbnmef a
single screw. The clanping ring 34 shown in Fig. 1 includes a channel
floor USEardsiepfchs ARG comneaPlsices fIRARE F@nsdPrwibyh at haeneomi iy t y

Corcnmg s SOy 0P DA i LT 1

pressi ng agai nst the clanpi ow ng t t eni ng
cl anpi B ilg Bdghtaeniheg idfl uste atddmpibodirdent ,3494n aonthat sthd posbaped

| asti I, A0 ] to.the | i de_of the channel fl 36,
oy o VR 1 G oBE Hon ERORLSY ERENELmBeRg e S | et

seal i nglodrith Zehe crndidliampSRPWE | thdi & ardp BRI PStg theh QteF shgeanf the
rounding off 22 as well as the outer end of the wedge shaped gap 3
bet weerd ™t HE\ITaritRNes ofO¥ hexampge Pymt ivhtenangddift isoreingkdesgood. seal

achi eveg by Sid oG o PE£SS] agai egc her. of_the inner.ends of
the ring ricmah%lﬁg ong%he j%illﬁ‘tgnlgﬁt Egbé ?Legﬁ%{lél%{eﬁeraevﬁ %n%engu T¢t ent
seal i n@6f opsal wept acs cdlwecasesnichilg. s2dshofikarite 8] obfa phpehsegpent 10

wi th a shart. pipe iece 47 to he introduced as reinforcing ring |ocated
axi al | fonol&tls‘ﬁydec‘%rﬁgesé’r?&ldér Yhe ﬁéoryé@lﬁéhtofld%heFif&a@%mEl%r%@e% of
the pipacsegnesh thukolloul Becdians | dhngnsl ehel Ne1akel il Olrifsl 14 47,
which |lies continuously tightly agains the outer side of the pipe segnent
10. DufiHd ®iirg g obkesaing wé fthienfdraipigar irnggd34preferably a ring area 48
projecting axially beyond the reinforcing ring 47 is kept free, which
subsequently according to Fig. 4 is bent back conically over - 7

In the illustrated embodiment, an annular strip-shaped elastic

seal 40 is secured to the inner side of the channel floor 36,
which in the tightened condition of the clamping ring 34 is
pressed sealingly in the condition shown in Fig. 1 against the
outer side of the rounding off 22 as well as the outer end of
the wedge shaped gap 30 between the flanges 18 of the ring
rims 14. 1In addition to the good seal achieved by the strong
pressing against each other of the inner ends of the ring rim
14 along the joint 16 there results therewith a sufficient

sealing for all practical cases.

Fig. 2 shows the end of a pipe segment 10 with a short pipe
piece 47 to be introduced as reinforcing ring located axially
outside the end of the pipe segment 10. Fig. 3 shows the end
of the pipe segment 10 following the sliding on of the
reinforcing ring 47, which lies continuously tightly against
the outer side of the pipe segment 10. During sliding on of
the reinforcing ring 47 preferably a ring area 48 projecting
axially beyond the reinforcing ring 47 is kept free, which

subsequently according to Fig. 4 is bent back conically over



- 5 JUL 2006 the axial end of the reinforcing ring 47 for formng the later
clanping flank 24. After reaching the deformation stage shown in Fig. 4,
further bending is carried out, preferably using the known JUL 2006

circul ar-pi vot-bendi ng process, as a result of which the outwardly

proj ecthRg aikiidg ldnd b ahaveldirgordied ey aoaidistedying autavarLH
projecting flank 44 of the reinforcing ring is fornmed. The enbodi ment
accor dicgmPa g ddank 24d 5 Afdient eredatoma Hate stafarniat ikiny. stirass s8mwrmal | y

t her eby,. t the _f 4 he reinfaorci.ng ring 47 cording to Fig. 4
and 5 3irnurfinllgtrig %’ar%l lkg?&?%gt ﬁén%?§% \%gl I“St2 1S é’sust,:éntgiraeiaﬁceyra\b Hget" 1t he

axi al diheed&nicom tdhiamulart-pd venrboenddnl aeeeedis)g a0 Figsulk othevdiatiger of
the t flanks 44 _and 46 .can,be substanti all freel ¥L sel ect ed, .dependi ng

only \S%gﬁ SHURTONY oPTEABFEYRENtT 1 hdT sTr ifigt B r &§dilr etentse e <Sime

appl i e&g%@hsﬁth@%/i'h@}s RR&MIaHR1§TR YR shape 1oinKt hey for gk %ﬁ?ﬂ’wﬁcitﬂgfg
flange. Thus, for exanple, in the case of the enbodi ment according to
Fig. 6TiRg cid wapdgdpr o) Beei sgboldamentd afcotiingi hbofbigsy 4i pgdi S

sel ect j I t.hat_.it ljies conpletely. against_.the quter

si de o?qtftﬁgrjr)?r#éﬁﬁtrlﬁ% 4 Sa%nt e’ cPl'laﬁ‘ﬁpilngeS ?rénlkaejzli' otfhﬁ%ggyc’on%{kti F ange
i s benttleinghtdléy ciboiiie theinboteingndindg gheatbapkidd. tA& suppl enemials
support_ flank 28, iich is provided according to Fig., 1, is omtted in the
embodi W&ngccp@fﬁlm}lt d:q:i‘ijge. PiR%r¥agh 2 Efgesp 1y pangsul a1y

si npl e reabedinent gi +acMhbehehhs isheate ”@%Bbdméﬁ!;‘”%%o%ih?e tro.e'{ﬁ rcing
ring 47 is smaller than or at nost equal to the sheet netal thickness of
the pipe segnent 10. In this enbodinent there is additionally a third
flank 48 of the reinforcing ring 47 lying flush conically against the

i nwardly bent clanping flank 24, and which is

The longer of the two flanks 44 and 46 can be substantially
freely selected, depending only upon situation of employment
and strength requirements. The same applies for the
respective employed shape of the formed-on connecting flange.
Thus, for example, in the case of the embodiment according to
Fig. 6 the outwardly projecting shank 44 of the reinforcing
ring is selected to be just so long, that it lies completely
against the outer side of the ring rim 14 and the clamping
flank 24 of the connecting flange is bent tightly about the
outer end of the flank 44. A supplemental support flank 28,
which is provided according to Fig. 1, is omitted in the

embodiments according to Figs. 4 through 7.

Fig. 7 shows a particularly simple embodiment, in which the
sheet metal thickness of the reinforcing ring 47 is smaller
than or at most equal to the sheet metal thickness of the pipe
segment 10. In this embodiment there is additionally a third
flank 48 of the reinforcing ring 47 lying flush conically
against the inwardly bent clamping flank 24, and which is
~formed together with the clamping flank 24.



formed together with the clanping flank 24. - 8 - 5 JUL 2006 Fig. 8 shows
an enbodi nent simlar to the enbodi nent according to Fig. 7, wherein the
sheet nmetal thickness of the reinforcing ring is again soggmnat bgcreased
with respect to the sheet nmetal thickness of the pipe seg Ll@. In
addition, here the clanping flank 24 of the connecting flange, together
with the flank 48 of the reinforcing ring lying against it, are drawn so
far i nWadds Safiavst aThemRadinmt relnigigie tegrismtemerdimeit RRFPIGIA%Agai nst
t he ou i of5t he ak 46.0f t [ { Ng kL om _thi her e
resul t;t%; SE"p%f'ti cul ar W?Egs:tggél eQél odi meénﬁte n%%{%%e g%ggpﬁg%t géfgo?cd}éng to
Fi g. 9rehefrankgddciofg t he agkamp gsammyliar fonomeshsedt héthamespeanerta@as in

the e i t .according . to Fig. 6, i the,clanp flank 24 includes a
bent n?%%rren% °86, ISHSE?Piat t%’ﬁgﬁfl%ﬁgr 8% %get h@lB%n{TgWraﬁﬂtSOl?i es S
suppor tediiti ohhe hedientc ey J1einth iy batamgernd her twe fdamkscding afthfths of the
reinforcing ring 47, In a further enbodi ment according to Fig. 10 the bent
flank 529 SgheviFBnpiiRy flaik 248 soberfthpargipdloncgngheriag! Bfinde

pi pe s 10, so afy..Lt S i i ly.J t ter of
the fl %%%%%tfto% tt’hea%"gi %f%&r”cli %S’p ?ﬁraﬁr; Wﬁe’lsésrrp g‘%‘gé%'ggéiﬁﬁerﬂaglofo%h%%
connectping fdepmpt321Q t hhateboftdr diirg agarih=t7 ahe shoem isidei g tHe

t hrou 13, | these enbodinments the fastening of the two connecting
fl angglshaa%{esfl%no? o@%%rrﬁfﬁkﬁr‘éf%%ﬂﬁgri ng,roé{‘gtg‘ﬁr&m Ghens g?esl?ltﬁjta

rat her daytd iQlarghown agakewniastigrer, Whi ch extends in known manner
t hrough aligned screw holes 54 or as the case may be 56 in the ring rim14

or as the case may be flank 44 of the reinforcing ring 47. The flank 24
correspNding Ll rehi@™Paccording to Fig. 9 the flank 44 of the

clamp ring is formed in the same manner as in the embodiment
according to Fig. 6, while the clamp flank 24 includes a bent
segment 50, so that the inner end of the bent flank 50 lies
supported in the joint or fold 52 between the two flanks 44

and 46 of the reinforcing ring 47.

In a further embodiment according to Fig. 10 the bent flank 52
of the clamping flank 24 is bent parallel to the wall of the
pipe segment 10, so that it supports itself approximately in

the center of the flank 44 of the reinforcing ring 47.

Simpler embodiments of the <connecting flange 32 with
reinforcing ring 47 are shown in Figs. 11 through 13. In
these embodiments the fastening of the two connecting flanges
does not occur via a clamping ring, as shown in Fig. 1, but
rather by a not shown screw fastener, which extends in known
manner through aligned screw holes 54 or as the case may be 56
in the ring rim 14 or as the case may be flank 44 of the
reinforcing ring 47. The flank 24 corresponding to the clamp

shank and the there-against lying flank 48 of the reinforcing

- 9 -



shank and the there-against lying flank 48 of the reinforcing - 9 - 5 JUL
2006 ring 47 lie in this enbodinent parallel to the pipe wall of the pipe
segment 10. By the elimination of a specific clanping ri-nj Jiler?80f esults
therefromagain a further weight reduction in relation to the

above- deser i4edl tabaei rerilss. enlihed doeli pRRE1 AETORG Nthd OpFhE. whidli Sf
somewhat heavier and accordingly nore solid, wherein the sheet netal
st r engtthof P1PRe FRIREDFciHY ri nGva7 the selémiratienbechgad n SRafEViHa

gr eat epg skhe npei iRy ci [ eeﬂgj]_l%%qt§ ssent.i al l ut war gl.y
directed af I%arrlll%T 44 rfe%(nd Hn%r%aggﬁg?gg bent arllrﬁ %%P“Ll % )ff%%gﬁgfwsvy%ﬂt
parti coredricy isnnpherefbodbnend f£bhe sbpew-desantbéd oambafitmentst he

connecting flange has only aring rim 14 as well as the reinforcing ring
having only a flank 44 |lying against the ring rim For many applications

such aThsl nphso@iterithesenbtdihg o erpodi ABnti d SssHEfhst eRbaviBe and
reinforcing ring 47 can naturally be produced in a wide range of freely
sel ect BFCSEPERGLHs "Efho8PAbRAt s, Whdkaisl nthhe sheielf onetaly sitmgngrhexafends

over thee epbihgolenghh 0fnd hg 4 espectiyve plpe tﬁgﬁgma&aﬁhe&o‘?{&ﬁé@ or

nore reinforcing rings are superinposed upon each other the  pipe end
may notgreetshmown [het heeififfnreing howeyercloan éxhilekts epeseasaesligprasent a

suitabl e design wi.thin the_ fr work . of the patent. claips, where
parti CSP&P’Va%fi?é’ngﬁﬁng&E}i %&%%?24 st n8e£ﬁ€{{$8?8ﬁﬁ]8?’@tt apki 6Bt of the
pi pe segnent is not a factor. Particularly advantageous enbodi nents are

produced when the respective pipe segnent 10 is a double wall fornmed by
the eXt€nsiéf ofheve rai mesrtding atilng #imellengerhedémente Bxfalsciengt h of

the PiB%n%%%%%%h,1%méf%ﬂ%“€ﬂé“%éﬂn¥@§¥hgafléﬁ&&“hég only a ring rim
14 as well as the reinforcing ring having only a flank 44
lying against the ring rim. For many applications such a
simple and therewith light embodiment is sufficient. The
reinforcing ring 47 can naturally be produced in a wide range

of freely selected strengths.

Embodiments, wherein the reinforcing ring 47 extends over the
entire length of the respective pipe segment or wherein two or
more reinforcing rings are superimposed upon each other at the
pipe end may not be shown in the figures, however can in
extreme cases represent a suitable design within the framework
of the patent claims, where particular strength requirements

must be met or where the weight of the pipe segment is not a

factor.

Particularly advantageous embodiments are produced when the
respective pipe segment 10 is a double wall formed by the
extension of the reinforcing ring 47 along the entire axial
length of the pipe segment 10, in particular when, as shown in

the embodiments according to Figs. 14 through 17, the
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t he enbodi nents according to Figs. 14 through 17, the - 10 5 JUL 2006
reinforcing ring 47 is distanced fromthe pipe wall 12 alon the greater
part of the axial |ength of the associated pipe segnent,wéginmaﬂm%n

i nternedi ate space 58 results between the pipe wall 12 and the associ ated
segnentre@@fofrcting neing o4Ti hg diistgncEdi Sdant eriedpape spate 128 adaomde

filled with soynd absor bi mat eri a 2 for formng a tubular silencer. In
t he a;%flei cgaﬁéfalo%e%spﬁrgi Ioﬁc e ?ﬁéak)i g@\ﬂéﬁ b FECpreFcded tict PRI es.
The matsegimantf?2 secancHd gxanpterbeqghessspaek 8B theuillkdkeedidn nhshows
an enbodi nent of a pipe segnent 10 which 1s suitable as a sheet netal pipe

parti cE®E yaldr ubted r BReaAsserphbydeAeImeRtWEOCIPS Hds aggranioBoing t he
reinforging ripgisd4ss j s d @gpagt from pj ., 12,

corrugat e%g in %1 g I%%%%@%?ln%{?d?g%ggi o%o?g?hg%pi %J‘efgeeagvarnlgﬁtt%llos.&%ﬂ% to

t he needseabyngustatreesiadt AR ef ot hBophpeg seagreblil 4@ aidearet-he mmeidHeor ci ng
ring 47 _are f zinced_ steel or the like material. The corrugated pipe

d
in par ﬁpé)&llgg%§§in\?€ss for SILERERYT nGPen@ iR U3t hglpr éSsmrevided pelth

enbodi menksaccorih Ngat&rkhy. 636 cbhe ddy e PR AL ep8P8E8ss5Goothizh @xd ends
practically along the entire length of the "pipe segment 10, is filled with

i nsul atlitk§-material 56. A segment 46 of the reinforcing ring 47 |ying
against the pipe wall 12 is not envisioned in this enbodinent. Finally in
t he enbodi nent according to Fig. 17 an inner reinforcing ring 47 and an
out er Feionf ok®i sfpomisngat6 cabedipeari defl eo-pipal lsggimensucio awARBRerid hat
the segnents_60 and G%especti vely extend along_the greater part of the
| ongi t Hilﬁ&ﬁ)l@xtae%s?oﬁ % et lpeP sy neartigulapdrved Hpaybterranean

employment, in which the segment 60 of the reinforcing ring
47, which runs spaced apart from pipe wall 12, is corrugated
in the longitudinal direction of the pipe segment 10. Due to
the necessary rust resistance, the pipe segment 10 and/or the
reinforcing ring 47 are made of zinced steel or the like
material. The corrugated pipe in particular serves for

receiving the occurring pressure.

In the embodiment according to Fig. 16 the intermediate space
58, which extends practically along the entire length of the
pipe segment 10, is filled with insulating material 56. A
segment 46 of the reinforcing ring 47 lying against the pipe

wall 12 is not envisioned in this embodiment.

Finally in the embodiment according to Fig. 17 an inner
reinforcing ring 47 and an outer reinforcing ring 66 are
provided co-axially in such a manner that the segments 60 and
68 respectively extend along the greater part of the
longitudinal extension of the pipe segment 10, spaced apart
from the pipe wall 12 as well as being spaced apart from each

other. Thereby, the two intermediate spaces 58 or, as the

- 11 -



fromthe pipe wall 12 as well as being spaced apart fromeach other.
Thereby, the two internedi ate spaces 58 or, as the - 11 5 gg.h] Zgﬂﬁcase
may be, 70, are formed. Bordering on the connecting flange la Il as
t he connecting flanges thenselves are thus the flanks 46, 44, 48 |lying
agai nst®a@¥e BaYerP%i ddOef ¥R feFARECt i n@IEIR I of tthe repnfeceing ring

a7 and Senghl 6h A e, boimed, T eapecid el AubEeangll edy Mihiz el 1ed pi pe
segnents 1M the sense of the enbodi ment according to FigQ. can be used

for exédnipise tihre chiemical4 s obes A &nhy hegr agginswhekiei sutde &hdk véotlughe pi pes
or as the case my_be re'hgf or.Ci ri ngg@can be manuf actured of djfferent

mat er i A" HEgertd ng 2o rgéuitg%ne‘fﬁ% ot E5Ret §7edgichefi nghich

mul ti-wald eFd¥nRes ARHRREEsRARY, doMkeLeiAlfay exa b 0 ce can
be filled with a control fluid. Tﬁe | eakage of thgﬂgg%%rg?bf?%%i \gb%g% be

used &SHEEILRI Hat bhef enses Phfthat egbptdymeml econallingi pes gt hig type

can al eadv ge ly l.oyed,,in .refrigeration or air _.

condi t?%r{Png]]D%englgﬁger?ﬁg. %Q%nggdgyP&Pﬁ{fﬁca}Al of.esﬁ/Etﬁ%%l%?eﬁ%%UCi ng a
connectilregefilranges (3 ifioiweld pigeodner phecehat case eay & BepPhpersesyi on
(10) made of sheet netal having a circular or oval cross section, which
connectiMES | §Afe Has MU fesiurse hnihFLeTeRY 1Mmteriglect daBeRALNEr ds
fromthpdgi pe@aldedcd., characterized in that a shorter pipe piece which
serves as a reinforcing ring (47) and bears against the pipe section (10)
is pushed onto the end of the pipe section (10) until the pipe section

(10) mﬂ¥&¥dfﬁ %ék%k&yegﬁﬁ%%éring multi-walled pipes are necessary,

wherein for example the hollow space can be filled with a
control fluid. The leakage of the control fluid can be used

as an indicator for loss of integrity.

Multi-wall pipes of this type can also be advantageously be

employed in refrigeration or air conditioning engineering.
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the reinforcing ring (47) with an annular region which is then bent
outwards together with a flank (44) of the reinforcing ring (47) to form
the annular rim (14). 2. Method according to Claim1, charqgﬁerb eﬁwgn
that, before the annular rim(14) is fornmed, a clan'pinghflaflkJ E2(48;S f
formed on the outer end thereof without or together with a flan o]
the reinforcing ring (47). 3. N@FEEHTagEéFgﬁng to daim1l or 2,
characterized in that the form ng takes place by neans of a circular

i vot - bengdin S.¢4 Qi nt . two-pipe s \0 10) which
Bach have' ot Teaigaoef prBllbikd 8 CoE Al s Ra R 1550 med R one
pi ece wi t H't RBCad]isias Mt pPpe wald f123, piber slartidie Cbhnewvadagoffl anges

(32) are feld ! QEAINCT HBYidg ChaPIAGIRY! 68 (3¢h1 Wi Llsdolds chibgm toget her

inthe axial direction of fhe pipe sections (10), ereln a one- piece

rei nf or ci Hg- TR ngORRTFE Hadef ?ngﬁeg?snéFaﬂeﬁéér§nea@§PH§Prtﬁémedé4éf each

pi pe sectpooj€dOIngn t batadias SFdenthen?ﬁi)angiﬁé Ieaaplagauna?ﬁo?e )
dially | f.ea nnul ar rim (14), characteriz in at eac

LgnhgctynEQQf%%ggg%aiﬁ ﬁg ggﬁﬁné%dSﬁﬁrééﬁoﬁﬁéﬁ%épb?$% Whécgné?ﬁgﬁsaccording

to C ai m2so@ 3reinfording 200Md5. (Bul t anoi Nbeacsordaigsto Chai mide

cﬁaraiierggggiéﬂ (L bhat jthey ¢l i gegigzeggp§3§t§hgf sgLew cqennecti ons

gui ded t hr ough Qgenin ) (gi,l%%? g?tadjacent annul ar rpné %%%3 and

possi bl y “ﬂ?gu tbi hR8reitRg PPAR§iIPRanks) (2aptihdgsi rgiaddivndeyeadd annul ar

rims. 6. ﬁh‘fltréﬂhﬂi()xégﬂﬁ%r di Ag F@?Q a&e’%qlélaar aémzlﬁaé\rm %@%6%12%15%11” ifgnflgregﬁg

connectin ange as .a cl anpi.n an i € omthe

of the anﬁ%?%w é%q% (gﬁfngds toég%hé% w1t%. é glank Q44S of the

reinforcing ring (47) to form the annular rim (14).

2. Method according to Claim 1, characterized in that,
before the annular rim (14) is formed, a clamping flank
(24) is formed on the outer end thereof without or
together with a flank (48) of the reinforcing ring (47).

3. Method according to Claim 1 or 2, characterized in
that the forming takes place by means of a circular
pivot-bending process.

4. Butt joint between two pipe sections (10) which each
have at least at one end a connecting flange (32) formed
in one piece with the adjoining pipe wall (12), wherein
the connecting flanges (32) are held together by a
clamping device (34) which holds them together in the
axial direction of the pipe sections (10), wherein a one-
piece reinforcing ring (47) made of sheet metal bears
against the end of each pipe section (10) on the outer
side thereof and at least against one radially inner part
of each annular rim (14), characterized in that each

connecting flange (32) is produced in accordance with the

method according to Claim 2 or 3.
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turned back conically towards the adjoining pipe wall (12), and in that
the cl anping device (34) consists of a clanmping ring which is placed on
the connecting flanges (32) and bears with conical side fI gg (ﬁgb

agai nst the clanping flanks (24) of t he connectlng flanges ( 5 But t

j oi nt accgr di ng, Lo one f Cl al ng Ott o char act erhzed Ln thaa
reinforciig ring %4?5]6é r §°CRGTHt Ghe CERLM & anfAPARFPRTLES )?JB. But t
j oi nt accbhdknghe c[lampllﬁg cleriant ecbpedsks  ¢hatctrbe redmiertciongs ring

47) bear n L g (&ha g int
gccér di ngéggg%ﬁeggrbggh %@eﬂlﬂgg %4éﬂ1éyr6gctofeflr ?ﬂéda% ;}Qtt Ha%{ Lﬁh l% nmet al
t hi ckness (#) t A 1 BPRFSPAY ng-HIQHEH 4¥?1p§0§?é§9err1m€anfﬂ-hék§he@t‘l)rret al

thi cknessbehring agaoseket edifi AnseELI PImE10) . 10. Butt joint according to
one of Clainms 4 to 9, <characterized in that the reinforcing ring (47)
consists of two or nore sheet nmetal layers. 11. Butt joint according to
Cl ai m 10, 6char Botéer ijpadti racctdmhrighetds ed:nii)mcian@rr iTng c(l'fb7r)adlj’d1y_12ﬂiﬂti al | y

t 4
or one. of PirAE Sl g el (49 RheBe i ekl iR s
JUL 2006 fPahgwhish) frem £he ampian ¢ndnkf (24 whnuhapr ojiect(S4)r dm the

outer endt@inthe wvwl nrlc%ll(l ) éwg agQi a AR ¢ u oint in a
directi on(ggnal lel to tHo l{) %3 5 ](C 12). 1%3 \é%étotfn %?ntlgac%owfﬂnlg to one

of d ai s 0 g2d et?lFezeﬂl?rﬁp%lh%t d?ﬁécf—‘el(ﬁﬁér PR iEitEg B ext ends

clamping ring which is placed on the connecting flanges
(32) and bears with conical side flanks (38) against the
clamping flanks (24) of the connecting flanges (32).

7. Butt Jjoint according to one of Claims 4 to 6,
characterized in that the reinforcing ring (47) bears
against the entire annular rim (14).

8. Butt joint according to Claim 7, characterized in
that the reinforcing ring (47) bears against the
adjoining clamping flank (24).

9. Butt joint according to one of Claims 4 to 8,
characterized in that the sheet metal thickness of the
reinforcing ring (47) is greater than the sheet metal
thickness of the associated pipe section (10).

10. Butt Jjoint according to one of Claims 4 to 9,
characterized in that the reinforcing ring (47) consists

of two or more sheet metal layers.
11. Butt joint according to Claim 10, characterized in
that the reinforcing ring (47) only partially consists of

two or more layers.

12. Butt joint according to Claim 4 or 5 or one of

Claims 7 to 11, characterized in that each connecting
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over the entire axial length of the pipe section (10). 14. Butt joint
according to Claim 13, characterized in that the reinforcing ring (47)

mai ntains a radial distance fromthe pipe wall (12) in the .gljeagf ppart
of the axial length of the pipe section (10), as a result of ch an

i nt er medi a 70) .4 : . t_joint rding.to Caim
14, char a%%%rn‘?geggzésﬁ?ﬁafg %?ﬁém%%{jg‘ragréaglgt égg‘zat‘?}}éﬁfgﬁ&%gt%ﬁggngfﬁgl pi pe
wal | (125h@n@utre reirchf efcitdy r PRGULATY) Hign f (LB bd anidt hoobmps ngwapat er i al
(62) or insshatheg i@eriRind 650 - ol Bkt droiglyrAQCAr didoche ?i%'em 15,
character.i z_af |{l1 that the internmedi ate space (64) is closed off "towards

t he pi pe War 6 5'by a perforated sheet (64). 17. Butt joint according to
one of Clainms 14 to 16, <characterized in that the reinforcing ring (47) is

corrugated,in Jrnner, that..the distance hetween the, reinfqrcing ring
portion (g%)) a%g&?hgj i pe \‘;’\l/glcf)%(iifja gari%%e oV pﬁglwgng%h W e pi pe
section (4@ragerBeed [ioi rthadccondi mgindoomengf Clrey mé41) textEhds

charact erézed iie tH3 i Ao SSEONM TEI0OTSE NG | epgy, over the
entire axial length oJf t he pipe seég%i on n%%)ﬁ%%g%c%% g{@t'est portion
(68) of the axial length of the pipe section (10) naintains a radial

di stance f4omBatbe fbhat ra&jdeQiiQi(?lgtéi d alith/)13 0 &Hsr!a@ag%&eaogi&i on (60)

thereof, éﬁaéhaEhg S%%g% okﬂﬁﬁgnexhﬁkf SRE?F (gg néginéorgEdfé-lal

distance from the pipe wall (12) in the greatest part of
the axial length of the pipe section (10), as a result of
which an intermediate space (58, 70) is formed.

15. Butt joint according to Claim 14, characterized in
that the intermediate space (58) between the pipe wall
(12) and the reinforcing ring (47) is filled with damping

material (62) or insulating material (65).

16. Butt joint according to Claim 15, characterized in
that the intermediate space (64) is closed off towards
the pipe wall (12) by a perforated sheet (64).

17. Butt joint according to one of Claims 14 to 16,
characterized in that the reinforcing ring (47) is
corrugated in such a manner that the distance between the
reinforcing ring portion (60) and the pipe wall (12)

varies over the length of the pipe section (10).

18. Butt Jjoint according to one of Claims 14 to 17,
characterized in that a second reinforcing ring (47)
extends over the entire axial length of the pipe section
(10) and in the greatest portion (68) of the axial length
of the pipe section (10) maintains a radial distance from
the first reinforcing ring (47) in the longest portion
(60) thereof, so that a second intermediate space (70) is
formed.
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