_:]1%e3e_\: pF6| T@ ~a~~~~om-~ BUTT JO NT BETWEEN TWO PI PE SEGVENTS OF SHEET
"METAL AND PROCESS FOR MANUFACTURE THEREOF The invention con

joint of the type according to the precharacterizing porti oﬁiﬂ‘&lﬂﬁlﬂ@m@mﬂmu"
claiml1l, as well as a process for the production thereof acco e

pr echar act er izj Qi R WD LG oA e dmerd b 5 E‘e"ié_known
fromee son S°R1o G S Il Sire B Bt e

t he respective abutting pipe ends. In conparison_to connecting_flanges

seat ed at AR Y1 RIpoRCRRBTRPpE it HRERC aCedingn hare grearaivantages,
such agifl | Rala0ead 1) 4 155He1 8006 2B LAY B9L3G Gene@liom 2 yell as
irrprove(gl ability tao [0 elanﬂ)g%dﬁ?nproved hggi ene, asa a co'ngc{esguence o? tgﬁeir
flat | mmeaess wafbg. Fonet hgsmdadvwamtrageshemeoffustatowedeng accept the

foll owin i_sadvant.ages. By t.he o iece formng on of the connecting

fl ange,plt%r‘fg‘a\ﬁq\{:etrﬁi é’soyré:ﬁd)q ﬁgé&ﬂlﬁ“ t#fe¢ stability of the connecting
flange is necessarily correlated with the wall thickness of the pipe

itself. If then hi gher demands are placed upon the stability of the flange
connect oAt hi 918hn Hot thEs aEkPeved wWriditut TFREr &d5i $%8 t A82wdY- t hilBkness

of the Jide s OYEEe | L So8RELT ol enghihe ety tNepAlyd N 5o thEgkrpkng of
the pipe itselT was not even necessary. In the case of Tonnecting flanges
seat ed wpdr il ,pi 2 end, dilkeasal int hhekmegsrtilker eof abeomdipeylgnal sb

al ways re res§né§ a nulti%Le of tQ pi pe_ wal | tgickn S. This incregsing of
the wald®Thi Cknbs 698P°Fhe "EntITE s 7 bRgt AP HBubt I ELsPURT B5EM s 08 gr eat
econonmcenedtsady aft f9fe s Sk8g€ed hgefREQEER), €SS HIRPIESEAt eAdE Al B8ch
proportion of the cost of manufacture of the pipe. There are al so technical
di sadvant @§839nsihce gRE2Hr A ENTHIRE waPPchhidknBssepbpEesent® af§pPeat er

pi pe welahis andd hisaneh gt RLACES QULALSEsSh! CSaes Jian Lhe suppghshon and
t he flange connection. The forned-onh connecti ng anges are often subjected
to a stabddg taxi ab puldarf onnés.inbsivert t bpgtihns, ocur 8 widrnisamrdanazal ofunni ng

pi pel i nes,. however jt_also occyrs in rizontal pipelines as a conseguence
bt Pt he WEIF0ctL0El v LA b B at | A berHERR [HETRRHIERE | A1 uBH8Rs! one
or freedwRgithsa@iegthetipépeollbwig casadebnsbyesy axd.altmal bnéopgeseon a
butt joint with connecting flanges formed as one piece on the pipes, it is

of ten tieememayecnpet (reacannfhténdt He atecting "Aildngehkflinesie 3vfai ght
pipe | Qi iicGh | 8nthe Yeakest poi nle UpR overhoading !haredeesulls

I's pornt a conical gap between the contactting connectling
f | angesecsisdara lgapcdestiiaysdanwi @dvaheagea bl tthd dkoresesd- o cdmneptipag

fl anges._The pipeli inper surface is no |anger continuously flat or flush
at thi sltgj’:‘fg% ‘oca Jfoﬁﬁef—*i glé%’egn&iemaln[dscfr{ecﬁrglgaeccﬁgalh%o%ui:#ﬁ éﬁaéf&fﬁg gap.
Ther eby 1t henél aw drepd stanaectiba, naitsies f eaAatican Bad ddreiabid | Wwytheuel ean

are made worse. Further, a greater |eakage can only be prevented when a
seal i SEFiSASdS otPfie Hitler tFFS}’i@@S%dﬁg BhEr idifsi SREMGNGT FWRF céhfecting

flange fy 3.5ty , Depdingnehighhe nibng rahaped {d ange par b1 peoj egkiRg from
t he flange beyond 90 brings about only a limted™ nprovenent” of the flange
st abi | inas fdbts eveaknessesaarnat ur&hl yhise ¢ape ovdd avritedthienknbwanges

relatively new technigue of "Tailored Bl anks". en_using this_technique
short eﬁ%t ecBROBf g Cckdt Bfat eF T4 c&Rbe R dedt?bC]frﬁ%s%ndngFePﬁe pi pe

sect i ong R IMA wnactd Ngafd argeréaente 4 onaedipher etrene phps passible
enbodi mshn.t kIS however conpl etely uneconom cal, since it would already be -
2 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

T
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,much sinpler to weld on an already conpletely finished bent connecting

flange. According to the invention, a butt joint of the abovedescribed type
is to be so inproved, that the flange thickness and pipe wall thickness can
be decoupl ed and thereby the advantages of the fornmed-on connecting fl ange

can renmin yninpaired. This task,is inventively solved wi.th spect to the
butt jo lrﬁadé’)?#%‘é;ecsnar alt&f st | légeof T, aHPit Waw&spegglg il

pr oces ey deg teharmac ieidatierCs pabec! aieigh®. The depemrdenkighai np1geagern
advant ageous enbodi ments of the invention. According to the invention the
connectdhfFHTangECF6FABE di MRRR | y Wit 0o EHEPERELBR t MNPi pehds ohéapBece can
be thickepeddinvery syl e MBANET mﬁé#gw; i eas| e et I

t hi ckness oftfhélpipe segnent, esgghtia 'y %§P§$id?%§g%%$o %Eg oﬁ?g%ﬁside
of the spilpeckeui peopi ®cetirong ngxaat eimflorciguras ng. sy affitem t hkis
sliding-on of t, reinforcin i pe-piece js the connecting flange forned
onto ¢ WS SHTRe e UL WiETP TR B EPRH TR ng P PREEE The PoShl PoPuTs

two- 1 ayier hoF eshoa f bapaeinSkness thecbhkekieaseofost hens ei-bpeetigeliyNg can
be so selected on a case-by-case basis that the flange strength required
for theg&abesulsmPapFilicnthavsan diduraeuenefal ogespenanorpoprnisee

mat eri al i i 0. i soR._t avj t ot hi i r the
entireqﬁg'g¥ﬁpqé%l¢%§ﬁﬁgﬁ%he ggrﬁﬁ%gc% tﬁgfc%%%%%?i%gﬁ?Faﬁg%YaF%ﬁggg

r ei nf orogi rg nitniy, jd e fwianyecdmyert froy nEbadigem fbemed peswahé pliwagsohi es on
t he outside, .so that_the advantages, such as_ 0O-|eakage, f|at pipe |npner

wal | ar%’eflgfp?ﬁanglet- 3 ogt’sﬁ?fg:?ée, Fefdfn. 2B ?(é‘ir%laor%? nd"}&cﬁb Hg‘éd be
sel ect edrinedtling hftknges LasephkaldiropHthephasi sysiuph Lhatheven tRet he
case of increased axia ull forces no gap between the connecting fl anges
can red@akesther@Edhony ST HPARENY nvERETrENn Hessitss tWeeesivitEl | §tfrom

t he great. 1 al sayi t i.ckn i not
have tgﬁﬁé i g?%gséﬁ.%gggﬁa%el t vggﬁkgﬁ% Iggéd?%F%%gﬁgggfo??%thggﬁg
r ei nf orfdiamgrers.ng fanhbe papdudestodyshery metvanhtaned sifi dclest 6otihed-on

not - yet - processed pj pe end. The formng on,of the one pipe connectin

[ ange CHTECTar e bITTHES seatdd. SRR HIor ERRGE r FHE Cachn 1o ar PBESRu

Wi t houtecpiakhemdiref erabl ¥yrby 1tk s0- cahl #dgshr aul-akipinV ot - Desdi HgaRROCESS
according to DE 100_47 310.5 even_ in the case of the strongest reinforcing

ring. TH& o1 bFPLLGCHf angr gl d hePr eitnfiottedi@ht of Tharedonmeet fAgW | ange

W t hout, al; LiNe Samg fd nﬁoiggr%%m%ito?le.aq{cpetﬁ@ LR gkngss %P@é&% ggay new
enpl oyrment possibilities for the inventive butt joint.” A nunber of
pr ef er medieevomBenent Bunthéhe bBngerbiter dreakidues qdracadl yinder ppeotacedon in

t he dependent clains. |In part%fq%ar t he various desh ns of tge connecti ng
fl ange % bé a | ishePPRIGIEExarpl e5F t P8t &hpi ga’%ﬁ‘f ate9funni n§ for

exanpl @ iRaledldiRinity the BhBe e @ingPNE Lahdy, bW Eh SNE-Rfe MDHENding
reinforcing rings, which can |ie against various parts or against the
entireonkBet imgd | shgeed tfianga manici preigarsénpossErome tisat f1ABIPI pe

d i, nf ' [ b d differer i al f h
o1 pe o AL niRy SHBGr Crot APoRRA TREYr & nfGIGTRY. r1 e ST B heei ot BBF or

the |ik8ange stability.

This weakness can naturally be improved with the known,
relatively new technique of "Tailored Blanks". When wusing
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



.- 4, Vari ous enbodi ments of the inventive butt joint are described in

greater detail on the basis of the figures. There is shown: Fig. 1 an axi al
partial section through an inventive butt joint follow ng the tightening of
a clamp ring seated upon the connecting flanges, Fig . 2 a diagonal vi ew of

one end of segnent d_a pipe Lece form I nf
i or 15 mes SR n SEhaiel ‘ot B haPhR Rl engeR el LTIl Bohbn
accor digaghdexthir@g; 2 4&mjd.om ng the sliding on of the reinforcing ring upon

the pipe end, Fig. 4 an axial section of the pipe end and reinforcing ring
foll owi ng the fornation of a clanping wall or flank bent conically towards

the pi pedind Go O t%’é A RlerRYRENT sACeRREl NgoliacF ¢ 4chal | guhpg-the

formation of an outwardly projecting ring rimof the connecting flange,
Figs. 6lesorgdpsd typeariouse enbosid nenpsovéda thanethengléhaagehioknedsone

pi ece Qnt |pe | .i.n. axial_ section_as mell Fi s; 14 throug
axi al $é&C |8n§ thr%@%h %ﬁﬁl %F%&ﬂlcﬁﬁ pgese% f%?tﬁg%onn Pgﬁge
f or med soRemyers byt he hpi p& emiedst -oh tl&anin@@erm@i P& lwabk ObanaSrtehalﬁase

unimpaired.

This task 1s inventively solved with respect to the butt joint
by the characteristics of claim 1, and with respect to the

process by the characteristics of claim 16.

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 o©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 1is ensured, there occurs an enormous material
gsavings 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 0-leakage, flat pipe inner wall and flat flange



.may.be, with the outer reinforcing flange forned by the reinforcing ring
pipe wall. In all figures the identical or simlar parts are indicated with
t he sane reference nunbers. As can be seen fromFig . 1, the shown butt
joint 2 general |y conprises two pipe segnments indicated with reference
number oHd feshatindiial Wl NEsspectineg!yi ohechangel suaLledd. 10 the
cont actl ng ends ‘each pi pe wal transttions 1n a Sharp as p055|bﬁe angl e
to an autiwkrdiss pragectiaigly i oy then bdsiwhistlehf aing asveangle thgethee with
the pipe wall 12 q$ sonerhat lLess than 90, preferably 87 to 89. If the

i nner Eds*FTEHET | AGLAT mPE4 L i PG Ght "agaPRs R ot ha¢ FANPRECAPEa of
the pi g Walds Barpl@ng1a narrow juncture 16, there forms between the faces
18 of the two ring rins 14 a wedge shaped gap 20, which widens radially
outwardly. The outer end of each ring rim14 transitions via a rounded area
22 res tiy | nt conitcal ¢l anpj f.l I k s-an
directg%&?ﬁﬁg%yéﬁ o@%?%sggkgsagggcia e tﬁfﬁgkﬂﬁ§?ﬁ§§.ggﬁgggh%gigeﬁéogf each
cl anpi nnef | gnkal4 nadengi cll osevtogthe yWiigpe wakl th diregrsd t b6NSCha apape
roundin ff_ 26 respectively into a support, flank 28 runni ng spaced_apart
fromt H‘%l& pBOGAl |n°.%z Bawe péroalnﬁ"ael 10K&rEtE dand W&ﬁﬁ‘i g ao%a‘?‘?j]s};)t RB2ting rim
14. On JdA taWRy] skdeoot, eadtk I irBdntocldg0rr Ayt Rarcase PRRELD bhe
outer side of each pipe wall 12 there |ieS respectively one outwardly
projecﬁhﬁ?qlmﬁﬂ@lhﬁné)%&#dr@ﬁ%@s@hﬂvgobeY®@rﬁr¢@¢S$%dtDép@ipedwalWhQZ
runni ng f 0 n -0 ' I NQ:Y ] 47 . Of [ r

sheet %%Fgﬁﬂghgﬁlt:%q%F%égagﬁ?léé.ésﬁﬁéggf#ﬁef%%ﬁ %bt?%g ggéﬁaeé?3gﬁgying
agai nstseeachl -atrhere iarfeoyuilrdeedr treyar s ese hc ot heed andt pvackdutngebbl efsi on
by a generally ring-shaped cl anpi ring 34_wth chanpel - shaped

oT oss. SIAEGREINY B t Mt e APHG °0f She COFARBPRGPAT AL 8#1SLES! hRFOFRESpI pe
vall's 12 r@ikiessehixi @d |47 t1 ohtd VeROAl D8t c8aCRa0EheE 8hangt8hiksi6. The
cl anping of the clanping ring can occur rapidly in known manner, for

exanpl ey fonghimeninigiof a single screw. The clanping ring 34 shown in Fig.
1 includes a channel floor 36 as well as two conical side flanks 38, of

whi ch the conicity corresponds to the conicity of the clanping flanks 24
and whiTtle tdusssilbid ipressi ngaagaidist hé hee oh opeageht ankstR4 toehhevtkngg

tighteniing of the clanping ring 34. In the illustrated %ﬂgodhnent, an
annul art - ¥h&Pet el A5t "SedP™MD FiMSectiFEHSEB The HiHheP & de"dt Lt he
channel; Hil-39fe 536, opingh mAnihendd, gt med wodi tn 1051 1tihe & ameikngchbng 34
is pressed sealingly in the condition shown inFig. 1 against the outer

si de ofinveantdogendbwgt ofioi22 .as Heldunien hef optrerf egwe dofertbred ieitfes shéped
gap 30 hetwee . 1 an 1 t ring ri 4, jtion,to good
seal aCQF%véHQﬁ%nfcélstggﬁg ngési §a§§a|n§i éﬁ%h %%ékégggé?hel%nnéggends
of theddprmdenn ldlalmsg t henj paptitGlabersha esatrisus heleedighnls aosSutheci ent

sealing for all practical cases. Fig. 2 shows the epnd of a pipe segnent 10
with a%ﬁc%“@ %01?655647 3 bP§ nt?%‘ﬂ?f&%ldl%\%egei nfFoF ci ﬁﬁa‘gPﬁa | Hg‘éPed

axi al | Bél%pﬁirf%;e g £d Aind ey Pide searpnd d-afidl Boshruspipe gpdiof the
pi pe segnent T0 following the sliding on of the reinforcing ring 47, which
lies coftia@BLSRYLY ghftlltgl a8 NSE tE purernspreiny TRAISI paks A8n10.
Duri ng -sli ding. of e i of ing.ri A7 . pr r AR 8
projecgﬁﬁb %Q?aﬁ?& Bg%%ﬁahfhgagégnf%¥cﬁ%%iﬁsﬁg gggis t%ﬂ%EfFQgFé§g?8ﬁ
subsequdnirge .accordi ig tin Fbgindipde bebsobgolkssibiiecallat ovMes 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.



,the. axial end of the reinforcing ring 47 for formng the [ ater clanping
flank 24. After reaching the deformation stage shown in Fig. 4, a further
bending is carried out, preferably using the known circul ar-pivot-bendi ng
process, as a result of which the outwardly projecting ring rim14 as well
as the_thereagainst.|yi ou dl y _projecti flank. 44 of the reinfqrcing
g | Vet S b eh ThEc SR St B JPURY Svi PREFTI PO ¢ hat
shown iih Fggeateessastaal | ynt hehebyhadimat ofhec Hé afk gdeeef. t herHeaienf 65Ci Ng
ring 47 according to Fig. 4 and 5 running parallel to the pipe wall 12 is
essentﬁQQWﬁ=longer in the axial direction than in the enbodi nent according
to Fig. 1. The longer of the two flanks 44 and 46 can be substantially
freely sel ected, depending only upon situation of enploynment and strength
requi rément . The save appkilespévtithe sesheeti vdirmgdloyed shapenofivehe

f ormed-on connectin thn?e. Thq%ﬂJKQL exa Ie%J Qlthe case .of thg

enbodi nent accordi ng)u[o Fi aln% t1ie Sutiét d epr oj%ctﬁr}%dl%h%k %4°6Ff"Fhe
reinforcing ring isrseleceddd dir tie s@nmeNg.irdhatlargdd,es conpl etel y
against the outer side of the ring rim14 and the clanping flank 24 of the
connecting flange is bent tightly about the outer end of the flank 44. A
suppl e al, support, f fg&% , LehoES owi-ce 1L 0g i g. IS
om tte(rfll% t2he enbo H%nts @co%ﬁgogooé%géb@4ﬁfﬁ%%ﬁbg.Slé:i&a.ghg 2 gvvs a
particul arly sinpl e cenbopé mprece nEavmioty t hkeshreemfimatcding hi Tkanepsiof t he

reinforcing ring 47 is .snall.er. .than.or at. nost ual_.to the sheet netal
t hi ckness of the pi5@’§%§%@ﬁﬁ14ﬁ?giabﬁﬁﬁ%§(? 5ﬁﬁﬂ§h§”ﬁﬁ%F%K%s addi tionally

athird flank 48 of the reinforcing ring 47 lying flush conically against
the inwardly bent clanping flank 24, and which is formed together with the
cl anpi Aig S @nk 24. j‘gﬁaGQﬂ%i ?P%Wmﬁ@?%ﬁﬁ%ﬂ%dﬂ?n%ﬁﬁ-s?ané?OanghEhe
enbodi ment accor di ngs1tiQyiFHP- of - o¥NERET BliREoshesly ML JHbekprSSphet he
reinforcing ring is agaln sonem%at increased with respect  to the gheet
metal thickness of tdmsl,pi pe segnent 10. 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 inwards agai nst the
wal | ofgithe 4pi pe segeMxildl bbatibet Bfl itdcagigisteddeandt eeisfdecohgt he
flank 46 of the reinforcing ring. Fromthis, there results a particularly
stabl e enbodi nent. Fihchef ehboti AR nthgcdrdidga® ff g2 FiHPIIANK24L of
the clanp ring is foymed dii e, Sams MBNNe s ad heLHagdi rat accor ding
to Fig. 6, while the clanp flank 24 includes a bent segment 50, so that the
i nner end of the bent flank 50 |ies supported in the joint or fold 52

bet ween,t he two flanks 44.and 46 of .the reintorcin Lng 47. ln.a further
enbodi et Zocor di gt 0 Rige 1 I RE DoRECPFARRISE ot Tt of abSiAG Hdnk 24
is bent parallel tode fwhatofort hef phpeosegaraly 1prosect hay ringupparts
itself approximately in the center, of the flank 44 of the reinforcing ring
47. Sinpler enbodi méHt $hs R SHmeeti#d' 99 :ange 32 with reinforcing ring
47 are shown in Figs. 11 through 13. In these enbodi nents the fastening of
the two connecting flanges does not occur via a clanmping ring, as shown in
Fig. 1,Figs. reat her by a not shown screw fastener, which extends in known
manner _through igned.screw holes 54 or_as th . Iy [ ring
rin114f%ﬁr3¥ Hglcaggr%gysbgmﬂogﬁ@e Esofﬁﬁﬁ% ?@?ﬁ?@?égﬁgf?$H§g4?gr%%§ fl ank
24 corresponding todrhe pleasp shark angipke vdler eiagaixistl | yéagidhank 48 of

t he reinforcing
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

- 5 -



- 9. ring 47 lie in this enbodinent parallel to the pipe wall of the pipe
segnent 10. By the elimnation of a specific clanping ring there results
therefromagain a further weight reduction in relation to the
above-descri bed enbodi nents. The enbodi nent according to Fig. 12 is
somewhat heavi er an ordipn re | i.d,_wherein the_sheet t al
strength of the rei g‘fa rgki)%’g W?{ﬁ%{ %ei 50%3:6 Tected’ %r%%n%gg;fﬁn%%ne%%d
greater. The reinfonsi nhd irg i iexhidids @gsenidlal l y an outwardly
directed flank 44 and no backwards-bent flank 48. Fig. 13 shows a
particularly sinple enbodi nent for screw connection, wherein the connecting
flange Mas, pnl R0 fildn 14cas 1 weh! AS Lhg; 18EnTAnkiang, £4 ngpRarbpggonly a
flank 44 lying against the ring rim For nmany applications such a sinple
and t herigvi tthe isginte erfediarers nwnksufs.i cient. The reinforcing ring 47 can
naturally be produced in a wide range of freely sel ected strengths.

Enbodi nents, wherein the reinforcing ring 47 extends over the entire |length
of the nesqmtt b¥espepe fSegiramig Or 1 whehei Bhiows utrioiet nkogenagalilngs are
superigposed upon each, ot her at the%gife qu nag not _be shown in the

fi gur eSORIVERST Wih BIPxIF TR tastdtepredelt “3 E&f eRBPECdBEMGRTWLPhi n

the fr%ﬁ?W&k&%ﬁnéEﬁﬂp§E€Htr@%?é@%iv@@§r%n%aﬁﬂdﬂﬂé¥,ﬁéff”&ﬂh rgguLpgnents
must be met or where the weight of the pipe segnment is not a factor.

Parti cylcmtiartddgantadeoes contidiaere sl add protheddioneninhe rgspeet ke pi pe

segnent_ 10 .i.s a doubl e wall formed the extension.of the rejnforci rin
3700 oy TR PR G P el b e he 5L E B e B0 1 Bhr Pearlr T
when, &¥Rowh idhdle werdochia®ent stlaceios dhnge t WaFi gs2 34 tbmewghtlleskhe -
10 reinforcing ring 47 is distanced fromthe pipe wall 12 along the

gr eat erchgay 1901, e fpdadilyl @gtite o#9%-he Hssded atrekepi pedseghenhe songhat an
i nternedi ate, space r.es ) t t i pe | 12 and t he associ at ed
segmantrlérg :(E;% ? % rtel%n torc%%lbn%)?néggﬁ}hiog%ﬁe%t elrnngg%l%t 8r§8acoeft5 ctah'be
filledwsltlh 3pUAdoabsar bhagrowut gluindlt g2 f18, f ehsreg farmdubetwseh eager. I n
the application as a silencer, the pipe wall 12 is provided with holes .
The matfédes ¥ anthrer teRakphe Fangl dds awotidst shrped 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 via 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 ocuter 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.



like. Fig. 15 shows an enbodi nent of a pipe segnent 10 which is suitable as
a sheet netal pipe particularly for subterranean enploynent, in which the
segnent 60 of the reinforcing ring 47, which runs spaced apart from pipe
wal |l 12, is corrugated in the longitudinal direction of the pipe segnent

10, P ORISR NLSL S5 RC NG B PROTRIY 1 sl oLyt e

cor r ugatoad rigispee a 6h partHeaul andserlvesed onndeeeitdmg drhebpccur geAgrpl ggsur e.
In the enbodlnent a ordlgg to Fi; . 16 the internedi ate space 58, which
ext end< ISR Het sht 74 eVt BhgthaBret nghpPpd €& FERPSEH1ONs

filled g *'b# n%HbﬁEbﬂgngato%r | @he 561 aMpSRGMENIMAGHf LBRE chichfOfLi pgpEi ng 47
| yi ng agai nst the pipe wa 12 1s not envisioned in this enbodi nent"
Fi nal | yaild st He2 emb@dpneasedc@mdllﬂng ttaglht@,y Epaimsmreach e@tnlnﬁrcahgngi ng 47

and an Qut er Q@lnf C|Q%ar|n fg%ded cQz axi ga yocgusuc a nner
that tHE™ segnents spec |ve? ext ' end” P%ng t'he grgafgp Sth of

the | ongi tuibwial mexiensi 60r obxhhpl pi w S:G@mrﬁnﬂ:@; Shagediapast strem. t he
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rings can be manufactured of different materials dependi ng upon
requirenent Also in safety engineering multi-walled pipes are necessary,
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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
rimsgs 14. In 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 resgults 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

gubsequently according to Fig. 4 1is bent back conically over



 Patent Clains: 1. Butt joint between two pipe sections (10) of sheet netal
with circular or oval cross-section, which respectively exhibit on one end
a connecting flange (32), formed as one piece with the adjacent pipe wall
(12), for production of the butt joint with an adjacent pipe section (10),
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accordln to o [e n f char rjzed hat the
rei nforéll%ng r}é]f giﬁ%gﬁ gs %g%lnns e enf"grgglﬁlgﬁé ra}cm ang 5t(b B%Jﬂtl “j oi nt
according to C aim4, thereby characterl zed, that the reinforcing ring (47)
| i es agai nst the adjacent clanp flank (24). 6. Butt joint according to one
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directed "away fromthe butt” join
ring 1s 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 1is provided according to Fig. 1, 1is 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 1is
formed together with the clamping flank 24.
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. 10. .Butt joint according to one of the preceding clains, thereby
characterized, that the reinforcing ring (47) extends over the entire axi al
| engt h of the pipe segnent (10) . - 14 11. Butt joint according to Caim
10, that the reinforcing ring (47) separation fromthe pipe wall (1 part of
its axial length of t whereby an internedi ate space (58, thereby
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so that a secqndlynt dlat ace (70) is fornmed. 16. Process for
prodUC|ﬁ§tﬁﬁ@'P&|%(ﬁ éﬁ' €53 of the butt joint according to one of
t he preceding cl ai s, thereby characterized, that a pipe piece is slid upon
the - 15
In the embodiment according 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



~outer side of a pipe segnent (10) for form ng on the outer side of one end
of the pipe piece (10) a reinforcing ring (47) lying there-against, then
bending, fromthe pipe wall (12) towards outwards, a projecting ring rim
(14) together with a flank (44) of the reinforcing ring (47). 17. Process
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Embodimentg, 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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reinforcing ring 47 1is distanced from the pipe wall 12 along
the greater part of the axial length of the associated pipe
segment, so that an intermediate space 58 results between the
pipe wall 12 and the associated segment 60 of the reinforcing
ring. This intermediate space 58 can be filled with sound
absorbing material 62 for forming a tubular silencer. In the
application as a silencer, the pipe wall 12 is provided with
holes. The material 62 can for example be glass wool or the

like.

Fig. 15 shows an embodiment of a pipe segment 10 which 1is
suitable as a sheet metal pipe particularly for subterranean
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 1like
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
gsegment 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 resgpectively 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
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flange 32 as well as the connecting flanges themselves are
thus the flanks 46, 44, 48 lying against the outer side of the
connecting flank 32 of the reinforcing ring 47 and 66, which
are formed respectively double-walled. Multi-walled pipe
segments in the sense of the embodiment according to Fig. 17
can be wused for example in chemical process engineering,
wherein the individual pipes or as the case may be reinforcing
rings can be manufactured of different materials depending

upon requirement.

Also in safety engineering 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 advantageocusly be

employed in refrigeration or air conditioning engineering.
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Patent Claims:

1.

Butt joint between two pipe sections (10) of sheet metal
with circular or oval cross-section, which respectively
exhibit on one end a connecting flange (32), formed as
one piece with the adjacent pipe wall (12), for
production of the butt Jjoint with an adjacent pipe
gection (10), wherein each connecting flange includes at
leagt one ring rim (14) projecting outwards from the pipe
wall (12) and wherein the connecting flanges (32) are
held together by a tensioning device (for example, 34)
for holding the pipe segments (10) together in the axial
direction, thereby characterized, that a one-piece
reinforcing ring (47) of sheet metal 1lies against the
outer side of the end of each pipe segment (10) and
against at least a radial inner part of each ring rim

(14) .

Butt joint according to Claim 1, thereby characterized,
that the clamping device 1is comprised of screw fasteners
extending through openings (54, 56) of adjacent ring rims
(14) and optionally through reinforcing flanges (44)
lying the ring rims (14).

Butt joint according to Claim 1 or 2, thereby
characterized, that each connecting flange (32) includes
a clamp flank (24) deflected from the outer end of the
ring rim (14) conically towards the adjacent pipe wall
(12), and that the tensioning device (34) is a clamping
ring seated upon the connecting flange (32) with conical
side flanks (38) lying against the clamp flanks (24) of

the connecting flanges (32).
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4. Butt joint according to one of the preceding claims,
thereby characterized, that the reinforcing ring (47)

lies against the entire ring rim (14).

5. Butt Jjoint according to Claim 4, thereby characterized,
that the reinforcing ring (47) lies against the adjacent

clamp flank (24).

6. Butt joint according to one of the preceding claims,
thereby characterized, that the sheet metal thickness of
the reinforcing ring (47) is greater than the sheet metal

thickness of the associated pipe segment (10).

7. Butt joint according to one of the preceding claims,
thereby characterized, that the reinforcing ring (47) is

comprised of two or more sheet metal layers.

8. Butt joint according to Claim 7, thereby characterized,
that the reinforcing ring (47) is only partially dual- or

multi-laver.

9. Butt joint according to Claim 1 or 2 or one of Claims 4
through 8, thereby characterized, that each connecting
flange (32) includes a tensioning flank (24) projecting
outward from the outer end of the ring rim (14), parallel

to the pipe wall (12) directed away from the butt joint.

10. Butt Jjoint according to one of the preceding claims,
thereby characterized, that the reinforcing ring (47)
extends over the entire axial length of the pipe segment

(10) .
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part of 1its axial length of the pipe segment (10),

whereby an intermediate space (58, 70) is formed.

12. Butt joint according to Claim 11, thereby characterized,
that the intermediate space (58) between pipe wall (12)
and reinforcing ring (47) is filled with sound dampening

material (62) or insulation material (65).

13. Butt joint according to Claim 12, thereby characterized,
that the intermediate space (64) is walled off towards

the pipe wall (12) by sheet metal with holes (64).

14. Butt Jjoint according to one of Claims 11 through 13,
thereby characterized, that the reinforcing ring (47) 1is
corrugated in such a manner that the distance between
reinforcing ring segment (60) and pipe wall (12) changes

over the length of the pipe segment (10).

15. Butt Jjoint according to one of Claims 11 through 14,
thereby characterized, that a second reinforcing ring
(47) extends over the entire axial length of the pipe
segment (10) and in the greatest segment (68) of the
axial length of the pipe segment (10) is spaced radially
from the first reinforcing zring (47) in the longest
segment (60), so that a second intermediate space (70) is

formed.

16. Process for producing the reinforcing flange (32) of the
butt joint according to one of the preceding claims,

thereby characterized, that a pipe piece is slid upon the
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reinforcing ring (47) lying there-against, then bending,
from the pipe wall (12) towards outwards, a projecting
ring rim (14) together with a flank (44) of the

reinforcing ring (47).

17. Process according to Claim 16, thereby characterized,
that prior to the forming of the ring rim (14), a clamp
flank (24) is formed on the outer end, with or without a
clamp flank reinforcing flank (48) of the reinforcing

ring (47).
18. Process according to Claim 16 or 17, thereby

characterized, that the deformation occurs by means of a

circular pivot bend process.
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