; €3e$>86nT) METHOD AND DEVI CE FOR FORM NG A FLANGE OR A RI M ON AN END COF A

STEEL Pl PE Th venti on concerns a process accordlng to t
precﬁm\ﬁﬁ“mj\m@“\m@ portion of Claim1. The invention is m)r ¢. Mll
conc | atively thin-walled pipes, and in partlc ar cw.oq{ A
di amet er *isns¢ he rang%ﬁH@@wlmﬁﬂ/ ﬁ&g 15&1@9&9 ek wal
thicknesses of 1.5 to G0 fmay 1@3&@ Iﬁré'f@éﬂ.lly ﬁ'rpl oyed for air
cts, V|ce

lines or conduits, ventilation ousings and the like in
ventilation, ai,r condl tioni ng and vacuum engi neerin but..,are howeveyr. al so
enpl oyed 1% pr JCELERG neéjlpg‘r?ﬁrn?heré‘ ar 8F gﬁ?isﬁ’us g§ﬁ8§d6flgconﬁgctlé]ﬂ§ f or
tightly ga¢dRGWRler1GAME Pdrtd dmndifvicdea pi.pe segnments with each ot her.
These connections have different influences upon the econom cs and

techni cal characteristics of the pipe system Until now angled, flat or

other praofjde ve, L& n tely
and seatgf up%?]v%xﬂ%‘g%?pggenﬁ%alt ougﬁyg%ly\?t %g%gg of |§“§13°§ﬁs {:g?%t;g{?giﬁ

di rect | y thilmatwald edurpimsad | yan<a51nn9aptecelam these paténds dsameael | yn
appar ent nd thus a ne d for such f 0 ange nd rinms_exist.

reason t & t HEES s A nPTX R GEQ"G' OCFaCUKO o%i%@ec%‘ﬂon?‘%gl 1§ wdl
justifiablg dureeeses for forsl ng desio akkme Tl angenh shaRes Oarbhepﬁﬁlﬂ§r91y
above all, mass-produced pipes. Until now only radially projecti ng ring
rims wt ﬁmPéLIOa’teid/eﬁCgF | 4F sLaBRBI Py crondadital| Wit leatiay drahgesdewhfeh
are provigded Widh DoReS [T 136LW N0y ARG1LANNRA ODLP NG AINEH: INC hat ter
is enployed prirmarily for. ventil ator housi ngs he sinple ring cam be
produced wsicuunt veng nhéer mnglsi bgta dreadiageaand &l sonetiployedihem | proeess! at
flanges with holes are produced in a press process. For this, the pipe body
is c&FSBIT G-ate with high rotational speed, which is possible only
with very short pipe bodies such as axial ventilator housings. The pipe
ends are inserted into a die or negative pattern of the flat flange to be
formed. VAherea mr@suraerll@ﬁer tywed heoendeoinedl eona rPt ertiabolyesand
pressure th un t

materl al EJ’|s cau edﬂdcfrﬂg%%@v{gan #‘ZP%S%%/n ?b? %g'%a%%vgﬂg:a téeér(J‘ﬁh %ﬁ%er'

" pr essur @hepie0eeimd ct isONEWate sdmﬂ@n‘ertm irinﬁlutl@i@égn mgowf tihe agcosbngca
potter's vvheel It is also used for the formng rln%Fflan ges on short

pi pe ring®d e TRl tﬁ@ﬁ@ﬁ%@éﬁﬁ%h??yoéeatt}?d le%‘?l §YBFER - end Nkt sBLYr ed
thereto. jHaigd at E?Etpr&?e%scﬂesr deseiiihed, f?én@éémﬂaeve ' 'P)e@% 188p338ad Al.

Thi s known process Is poorly suited to the formation of flanges d| rectly
onto pi perhemds, asencniutfacatartbssepapessil amdSBesedesupcbms tdh@ngeipas to

spin lar pi W|th t e Decessary eed of rotat Fur.t her the igneragy
requi red%fnq' r%l es o\fraqLI esngol n ﬁ‘(ralggasefr rfmeéi vé110re EEI]’I et§/h
di fferenmrmtmiuys, rm@hthOphlegla for e epopeneds prDCESsdi APONLpatdnt

however, the manufacture_of conplex flange shapes, such as for exanple
coni cal NghgeRUSr & Heeed k0T SR EETTERr8Nd el 399 e2BEc Jrshc 8% fikr ei n

of cutbagks OfohBGHUSIHAS, cREPLE 'é" LN Lpsest RfidoLd andathekn £angpt be

renoved again fromthe finished flange. For the nanufacture of boxes,
franes, momﬂdmaldry chastrief salnli ¢ hps@casghtfoedg?esrntm ste gt dlee béi/ehgﬂg

rocess qf i vot_be ess i s own._.For this anar_sheet tal
BI ate is a%rﬁ‘?ed)rbr r}ﬁ% %Pgﬁeafbetﬁ‘&@gﬁ zf‘lfll 'x & 9% \Beli'oq%h e g@f}géﬁl e
upper merRRr , oAlg hedidisiyngpaopkevetall erbendidigisnenber. rEedrealy low

advantage therein is that during pivot bending an entire sheet netal
segment E&RbEd ity se¥, refigd lyhgrojecting flanges, which are provided

with holes for screwing, are formed onto the pipes. The
latter is employed primarily for ventilator housings. The
simple ring can be produced with two rollers using a beading
and rim machine. The latter £flat flanges with holes are

produced 1in a press process. For this, the pipe body is
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case may, be curved, wi thout any stretching. The sheet nmetal materials need
flowonly in the area of the edge being fornmed. All the remaining materi al
remai ns conpl etely unchanged. Thus, the edge profile w thout stretching and
Wi t hout any particular effort is precisely straight and free of tension. In
contrast thereto in the case,of .the ahove-discussed.,"pressing' the ire
e | al CPASRENEot BT e by R e S b R £ | ROTOEba.
Accordi nghyy thetkenergy r efbircedoims pioddlesbesdeng ds asthatlanvéat 1 yatess.
The present invention is concerned with providing a process and a device
for carrPPHEIBEE t hi S PrBEREs ePAR WS ht IHRF GifbpiRER PoddienPornedehnive
conpl i catedcEh-anass apd r#iBc NGh 9RkY OF SROTFoRLLES, bBEickabhefréfsyre
particul ar also on |long pipe segnents, is economcally possible. This task
i s invenfleveky sohvéden endr exfpewhich téherpléesssrémoltes charastarezi hy
featuresaofICI%in1la§ng mﬁ%F respect o thgagevice b¥ t he 8haract risﬁics
of O ai mEP~The dggenﬂeﬁt & nE°Bre direct? lB?inﬁ% ?y £ adVaht ge%d%
enbodi mepkseefiatheibnveatsen. té isidwe dmpi 9ief thaihByenthye pegeesset o
enpl oy the advantages of the |inear pivot process also in the case of
bendi ng BELEPPE-endEhe| t"HEEITNIE '+ HEPFRUS t 4 ShefANGRAL t familar to the

Cir cul ar sidohi BN 1RL0GRTSH ENGdd Al Rinkal bendl ng, PIOGESEsLantor
obvi ously not be~applied®to round pipes without nodification, since herein
t he edgesheo bermprmglucoéd mires nblaspeai git shorfngdmpe buingat hevhiclr vade and
t hese curxgd edges are Lo be rqguced with.various radii wth a% fem%
change- oUf€Y FURSHEHES Y asse%oes i Y Fh8PrvEaRTT < Sfcured%cs}ﬁ%ﬁ fes
this by chisunherert plocdsamin@gifctitedi mendadgiam insiske, 150r3zxsmpl e
by means of a clanping disk. This clanping disk in has a slightly smaller

di anet er Ahan the pipe inner dianeter prior to clanping. Follow ng
insertion into the pipe it is wdened, that is, the dianeter is increased,

until it lies with its outer circunference tightly against the inner
surface @hishekpope wakbceFhe t$ angmowlyi skuidgredot ter dbei cEoumadidor of

cl anpi ng .can be connected with a strong drive axle for_J rting th

ot 8t i ondl SHETENERESCHIE AR FORRmTHE ‘ofS TIRE pifpet Srith Teot nbargPle

si mul t angauds| ¥e4888s T fhide dpilrRE Ot ot hepph PeLadhier eipl paat Uyakhy ©mdy
substantially Iower rotational speeds are necessary than in the case of the
pressur eNBEEEE3ITY Epees wdcaedaticrhat Burthes erthd reneydn redwieed efor
bet ween in urfac t i.pe d cl i.ng iC - ex | e
clanpinghgﬁgk,ggégﬁ t%gtq?ﬁéuﬁggquhntgg r% g e agéﬁn¥§%¥he§?£g?g¥aﬁ%gpof
t he benddid feeehs. gipaes oa thelotbes hagi bast cahl ecamipedsiptecdss al | ow
the pipe._and the. therewith rigidly connected rts of. the device to remain
Stat | onaPyouRd a1 JHE Ve BERATABEBOFL  Gnd it (O EHE ol 1199 GFARBeS
connect egupar t sgabpit thenilRe 2vnScalhersyhgequest handi ngxeyt & anpart
of the projecting pipe piece to forma rimor flange about the

ci rcunf ePEREADSE t Kdlepi Peo pi et hEFAYTHBEFEI edhis&Edrs &dnt iFHIRAINE due¥ ng
the rotati : e [ F LS, i endi ] i rably
enployed?h%EPE Oﬁ%’i?%Hggét8%0%?%?oﬁgﬁge§9%g§#%% ?ﬂe%%gﬁggnsﬁﬁgﬁg%?tﬁg

pi pe endrembsedxegbihr €adtch tkkotdfiidibiedt flaagt.sonewhat | arger than the
segnent of the pipe end to be bent. Thereby it is ensured that the segnent
to be bent is raised as a whole, and not changed in its straight shape.
Pref er ablpyrt hen£ORbAGEaSHLFACR Of pbResbending d awe8ri hes Pi e efgh shotd d

have the sane radius as the inside of the pipe,
with straight edges the so-called beveling process or pivot

bend process is known. For this, a planar sheet metal plate
is clamped or tensioned between a fixed lower member and a
moveable upper member, and bent using a pivotable bending
member. The great advantage therein is that during pivot

bending an entire sheet metal segment can be raised, or as the

-2 -



- 4 .such that the segnent of the pipe end to be bent has a | arge surface
area contact surface. In principle however a circular shape of the contact
surface of the bending jaw, with a somewhat snaller radius than the inside
of the pipe, is also possible. Since the pivotable bending jaws can bend
respectiyely aaby 80 Rarklal (SOUTRAL Hly LG RIS G T CURLET CREBE (e i P
must be caused to rotate in an even, s Ow Fotation.° Wen the pi'pe rotates,

t he bendnatgeytavss aneed| Dby pnipt 2d theoathe pdsichieordok led ndeSioredd.
bendi ng le.. This inventive process can thus be properly referred to as a
oi rcul ar b vot 1BenBPAg B B8esEo PR LaL pr SPBPAET ofBORLRERVof WRETRFEN: | on
it is pogsid) e e addyki OpAbE Y1 APRIM HIRSS W@ eRBA ngheaR@Ndi NhAK NrYf t he
pipe fromthe outer side of the pipe, preferably using a shaping roller or
the |ikeRaxihereldr acffprof isherrtrpIlyy r 8FraigbEossecitem PEr fematies at
that |ocaii ofpdhete theplbe endy I 10 be dentaovet,e Therehy dihe, shape of
t he bent edgerzs arp or roun63 can be predeterm ned quite precisely. e
remai nderpdsd hreg tr ade seot i oaalmatteapea lof ithéoesttapihgonghl esind s téhetreloy ned

by the nmaxi mal | e of bending of, the tip-stretch profile. Sjnce

Y et ot AV REE o he RS LA Tgnd g R oA CoPAPhGLY | nEhEnEm5E R ng

prOCGSS,ré’thiJ%?@nEj:Bfiﬂbé@rb?ﬁdﬁ{%im Sulsd e ety edaes i s thus a rigid
e S

nount i ng and positioni ng of aping roller. Preferably, the shaping
roller and its nmounting are connected to a fixed unit with the |ikew se
fixed a on-r i J i @Ws dr i : efo reby
t he st abi G|pt g’nge?hemg%‘e‘?%(}giﬂg}g Jé%bs%og{r%rtéﬁedy ‘?’%t\égeﬁzogﬁic%ln%g h%a é}ggg\g{%%at

hi gh prem&i andenitbe fbar maafrytilmgy shaperthid atgecess i thi ehhoh rteguioned, it
is possible in_the case_of relativ$l¥ smal | gige t hi cknesses, to bend these
wi t hout Rs§Fy £OBMINT LOEhGYFRgCPBPL&FALPHA fAREIBEsENENE RS PREUPE LT Fhe

pi pe waldnhdher g 344 | CQ}%tt_0rﬁpc?l\élrde_s;nsU%gkgigﬁiafesé.@é@-n%tQ&@dﬂ@e ,
Sharp bent edges ‘are therein however not possible, and with the I ncrease in
t he wal |segnekiessi s rReorenisably thesdidmie edge continuously increases. The
sequence of steps of the inventive process, as well as preferred

enbodi nents of the inventive device, will now be described in greater

detai | withis redsk engseihoehbivél gusesvedhetehi seshewn Ebgshel pidckle process
steps of the inventive process on the baiis i nventive process, show ng the

steps fdiid of M FRCECEDHTRG TepEERS onf t heaEfdlofnd BEH8, TRABFEEN tPhéevi ce
parts S't@é‘&'é&'@ﬁ% Hé:aéﬂé/récﬁtéfﬁ&i/ése%l.s%i@i@rﬁy as an exanpl e of the
chi eved by t

results to be a e process and wherein other or differently
shaped designs can be achieved, Fig. 13 a schematic side view of a first

enbodineﬂg of iC or_carryi out the i.nventive prqocess.in a first
processindepgg ?ﬁg%sxFiéégﬁﬁsag%f%e&%$%%F% fﬁ&"ﬁggﬁ e %%cgggﬁﬁﬁaﬁgoﬁﬁg. 13
in a secasb@imaessid) flosiinedmtion.

It is the basis of the inventive process to employ the
advantages of the 1linear pivot process also in the case of
bending at pipe ends. It is thus referred to herein as the

circular-pivot-bending process.

The linear pivot bending process can obviously not be applied
to round pipes without modification, since herein the edges to
be produced are not straight or linear, but rather curved, and
these curved edges are to be produced with various radii with

as few change-outs in work tools as possible. The invention

- 3 -



Fig. 15 a side view of the device according to Fig. 13 in a third
processing position, Fig. 16 a schematic partial section along the |ine
XVI-XVI in Fig. 13, - 6 Fig. 17 a schematic frontal view of the clanping
di sk enployed in accordance with the process shown in Figs. 13 through 18,

Cohermti SoRPHBTEbhEs o F Aoy binodirc iR PR 3" el ls B the e F

schemati €SI VIGWIO parts o |ve
devi ce ofrbhe inadiers,i vﬁoademcamplEl tpy Zﬁ)emseoﬂ @nailaan;dmgll énskshowhis

r educed s al e compared .to. Fi part _of t C on hown, i n
EooT0, apBSgTRALE S50 i b liad A 1 RO D O i 6
si de vi e%ﬁferad%fnteﬁé%nbﬁ@o@lormtan@ﬁ e Fd1aming dirderdids. 1123, ank 24

schenatic side views of pipe, clanpin gr%Psk bendi ng jaws and shapi ng
rollers RibPh ditf fier eftd9rorsht | OPRL ok s poshei dn@ﬂ\@fcetfhésbelntﬂl‘rﬁj\%% until

it lies with its outer circumference tightly against the inner
surface of the pipe wall. The clamping disk or other device
used for clamping can be connected with a strong drive axle
for imparting the rotational movement. The tight clamping of
the pipe end is thus also simultaneously used for the rotation
of the pipe, wherein mnaturally only substantially lower
rotational speeds are necessary than in the case of the
pressure process. It 1is necessary that sufficient friction is
created between the inner surface of the pipe and the clamping
device, for example clamping disk, such that the pipe can be

rotated against the resistance of the bending tools.

It is on the other hand basically also possible to allow the
pipe and the therewith rigidly connected parts of the device
to remain stationary and to rotate the bending tools and the

therewith rigidly connected parts about the pipe axis.

The subsequent bending out of a part of the projecting pipe
piece to form a rim or flange about the circumference of the
pipe piece being modified occurs continuously during the
rotation of the pipe. For this, a pivotable bending jaw is
preferably employed, which in its rest position lies against
the inner side of the pipe end. 1Its axial breadth should be
at least somewhat larger than the segment of the pipe end to
be bent. Thereby it is ensured that the segment to be bent is
raised as a whole, and not changed in its straight shape.
Preferably the contact surface of the bending jaw on the pipe

end should have the same radius as the inside of the pipe,



.Figs. 22 through 29 a schematic partial view of a clanping disk and a
bending jaw in different bending positions with shaping rollers having
differing cross-sections or, as the case may be, w thout shaping rollers,
"Figs. 30 _ 7 and 31 partial broken away schematic oblique views of

parts of,an Lnyenthye dexie wd Npl pesoc! aiml iy diskyeahaplng.rallers and
ending jaws in theresting or,”  as th asé ‘nmay be,” bendi ng posifion of the
bendi ngsywfisce Rika 32omt pet t sakfabéi quEnvpewneapl eshowdivag to ckirgulld@ but

wi t hout pipe and shaping roller, Figs. 33 through 35 a partial

r epr eseft3HG oPfacEbEdi RGNEBCEI SUBERGH t 19T eSpECt PORAYNEhr Y di i ng

embodi nEsS,1pf t BRaDEBH RY i AS 1Rl Fhg- 13618eSchemald Gonatti ak whew of an

enbodi ment wth two inventive devices working sinmultaneously on both ends
of a pipeesiilgs. 1 tivdowgh Itthshopivespetei vélendimgschsved i copart baind

represent atlcotn.vtbthey process steps o I-nvent|ve nl%l’ OCE‘OS;-ES on Onengléi_ e end.

f_the
Fig. 1 SHOWS 5| rrpcfrll ¥ cat§ en, é)é}rrz}rlgaeli y B GKen away “par ttihéel Fonal

vi ew t hdiotglnBdratigs ocersepipiepenubt ibd hcaiisedl @b arstesenti 80 ardnyi th
end 10 facing towards the right in Fig. 1 . Fig . 2 _shows the condition of
the pi pE-P¥hdT2B2ESPTowi N ehe thEr RIR%H oFRS3FPE sEBF. PR MBI aN8 8Fehas
beconme & R '\%ﬁ?c‘i OuREo fURE NEESPENL, WRI cHePHERERELY HeBRER! JAWWar ds
appr oxi mat e% EFHSO about a roundgd-off bendi ng edge 14 rel ati vg to'ét he axi al
di rect iBnid6invenbevei peot2ssFiqan tabpweet peopemdiyt imafeofrachetpi pe &2
foll ow n.grba ec_on.dvcijcul$.r é)i Vot besndi ng process, wherein the second pipe
pi ece 18 ot I ]g?theb?r? st pﬁrpe ep% ece 10 is bent outwards about a sharp
angl e or edge 20 about a right angle against the axial direction 16.
Thereby a conical flange is_produced fromthe g . ,

In a preferred embodiment of the invention it is possible to

additionally apply pressure upon the bending point of the pipe

from the outer side of the pipe, preferably using a shaping

roller or the like, wherein a tip of the shaping roller cross-

gection terminates at that location, where the pipe end is to

be bent over. Thereby the shape of the bent edge (sharp or

round) can be predetermined quite precisely. The remainder of

the cross-sectional shape of the shaping roller is determined

by the maximal angle of bending of the tip-stretch profile.

Since substantial forces are applied upon the shaping roller

during the bending process, a precondition for obtaining a

clean bent-edge 1is thus a rigid mounting and positioning of

the shaping roller. Preferably, the shaping roller and its

mounting are connected to a fixed unit with the likewise fixed

and non-rotating bending jaws and the drive means therefore,

whereby the stability of the device is substantially

increased.

In the case that high precision in the form of the sghaped
flange or rim is not required, it is possible in the case of

relatively small pipe thicknesses, to bend these without using



conbi nati on of the adjacent |ying pipe pieces 10 and 12, which are forned
as a single piece on the pipe 12. The subsequent Figs. 4 through 12
illustrate schematically the nmanner of operation of a device for carrying
out the inventive process. In all figures for conparison purposes the sane
parts are indicated wth the_ s referepnce nunbers. Fig. 4 shows a

ot - yet -2 SHRtF Fel 19 ¢l o8 T 8 CPARpIAS HFSR=55%Fnort S RoP 8t "Btdanded
resting e, swhirebes! ami Phowi 8ks 23 uifS ikiighdl yrepiesiad to adedidiveg.shaft
24 which can be caused to rotate upon application of force. A first bending
jaw 26 frapenBERE taf9S ra¥e pithersiiec hawr e uRotsPaSfidle podndi #h Edhown
NP0 dhd Sifepeseniedhd fLo: dni BichDEsSLAL! LOA1RASLE PRPEEOE Lagkhe
bendi ng process, 1 n partrally broken away view. erein it I's to be rnoted

t hat Fi gsontdindwwsigh herensgsmpari son to Figs. 4 through 12, are mrror

i mges rotated 180 perpendicular to the pipe axis 28. A second bending jaw
30 is rotated by 180 about the pipe axis 28 relative to the first bending
jaw 26 shiawnskijkewese ol ktepkedd NPnBOSIHVeNt iRfd OprbBetBe hR@Ndi&D1 prRcess
and shown partially broken away. The second bending jaw 30 serves for

bendi ng wreferrediucibgdifenssgl ef i e t hevesEdWe pigieiqsecwild gmwwepbstive
to the i i rect.ion t it] shgﬂg I i 9. 3. Fi. t here
are furt é%hgﬁ%%% g&#i?égag ﬁp?ﬁ§£§§1|g?9§2 an ]gﬂgg%oﬁg Sg%gigégpgéfér 34
| i kew seTtsdvoswnis nsidwerr resting positions distanced fromthe pipe 12. The
first bending roller has a cross-section with rounded off tip 36, of which
the flanks 40 enconpass an angle of 30. Rotated by 180 about the pipe axis
28 is theigecond benchd oplekesd Btepkded VA EHw©Nd hgrote8s1dni Be its
resting position, of which the cross-section has a sharp angle 38 and of
which the flanks - Pasig? igefsidve r pgRCegigl eshanenghowre cFHdRY ofodT t he
devi ce corresponds t tarting. it f e.proc . Eg .shows a
subsequent process s %%@%?ngm(#%@l(?%g E:fllgﬁgf%ngégdi g@eZZg]ﬁ iorllft r%d%&% ‘into
the pipe 12 and is exienstad the sdepiead geasid | ehoanc aschargat Dol Tpws nd4

agai nst the inner surface of the pipe 12 fromthe insjde. ngether with the

. P

clanpi ng di sk 22, t &Ry PEREC26T4Nd 350 3 ¥R bAUCED CRAt SN EFi pe
end, but are howevercHosd sthidvéd ]BPetﬁé_SErB_QéL%E' 8RMhB re88P8ehelO Jhei r
pi voting for bending open the pipe end. Likew se, both shaping rollers 32
and 34 are still |ochtferenthieishared dasiqnercjude achyewad,. 4. At the
sane tinme the drive shaft 24 is brought to rotate in the direction of arrow
46, so that the clanping disk 22 rotates together with the pipe 12, while

t he bendritg. j3vs 26 anskidénasiyesldasvséapbngar glilkees edBodntedd dd mnolke
rotate about pipe axis 28. The friction resistance between the cylindrical
outer surface 48 of THELT ahPF nGRBEFEkRANGUE NERENABYCBELV BT BFeERe 1Pi fe 12

is so large, due to ¢figscl@rmidee0fg thes ol aspi ng disk 22 in its working
position according to Fig. 5, thatg¥he pi pe 12 rotates along with the
cl anpi ng di sk even overconming |arge resistance. The next process step of

t he shapin cess |S_$ ..n Fig...6, rein the first,shaping.,tol.ler 32
is m)veght%' Pjt'és) wor K p%ls[?%}l\gﬁef}yﬂ%g tshoel id&!ﬂylcaegaallén% rélf{ég ot erﬁggl‘ d%goflnt he
pi pe 12, havi ng beem nexveashdl mng-ddeimly spdaiceimnt axis 52 according to
arrow 50. According to Fig. 7, next the first bending jaw 26 i s bent

Fig. 15 a side view of the device according to Fig. 13 in

a third processing position,

Fig. 16 a schematic partial section along the line XVI-XVI
in Fig. 13,



about an angle of Z50 out of its resting position (Fig. 6) into its work
position (Fig. 7), said pivoting about an axis perpendicular to the plane
of the drawi ng, whereby the first - 10 pi pe piece 10 projecting beyond
the clanping disk 22 is bent outwards about 150 about the first shaping
roller 32. Since drive shaft 24 and cl.anping disk.22 ta I ul t apequsl
t oget herth h??he cl %rrpsé%‘%lap%lizr}grboonutta he ot a?ffontégi sé%g,%p]a?? erd}‘os% y g
few rotations of thes@gppeyéd8 abouicddiedqnide axtR 2 her@piees peBoenlld s
bent outwards about 150 fromthe pipe 12 about the rounded off edge 14. By
the rotatabl e mountih$§I®f thetlRapPhglfoller 32 the frictional resistance
of the pipe piece 10 occurring at the |location of bending is substantially
reduced. Subsequently, according to Fig. 8, the first shaping roller 32 is
wi t hdr awiial ohg t he @i sphavement sixdes Biew acfortdiengraxt @ar sbows6 inoltimpf t he
wor k position and ba into its rest position away fromthe pipe 12, and at
the sanme tine the first bending jaw 26 is pivoted back out of its work
position according to arrow 58, back into its rest position. In the next
processi ng steg according to Fig. 9 the second shaping roller is noved, out
of its rBs¥i n§?posit#oRCEEBARLEhELEPSPRGHeRENE SXPTPEGacdsidi Ry R &Y ow
62 into the working it j n_golid. cont.act gg@1 t e ter..si t he
pi pe 12. Al of thesgﬁgrg%ggggs?gpgugzcggaaﬁiIe t @édfﬁﬁetgﬁaﬁ?ngﬁﬁﬁfﬁi

cl anpi ng di sk 22 anddéhecei pe 12 rotate about the rotation axis 28 and the
first bending jaw 26, second bending jaw 30 as well as the two shaping
rollers 32 and 34 remain at rest. Preferably the rotating parts and the
non-rotafigg parts age seseidhal respRechiival,y tBowhable Wwesdudedt sscalid hin
the non-rotating work tool unit, naturally the noveability of the

i ndividual parts to GRAEPR¥FBH tRe Ficht Posi ProR #RFY hefdfitfe GIRMBHS nust
be made possi bl e. CnSBgﬁnoiﬂefiﬁgngg it is naturally also possible to allow
the drive shaft 24, -1 cl anpi ng’ di sk 22 and pipe 12 conprising work
unit to remain at rest and the other work unit conprised of the bending
jaws and_t he 52 ping rollers to rotate about the pipe axis 28. In the
subsequeﬁfgﬁro ssing step according to Fig. 10 the second bending jaw 30
i's pivotgdgagsordi Ngah0aRE EOWsB4tQBh B, i b eS! IRGP ARV i IdHentdts ¢
wor ki ng position, whereby the second pipe piece 18 projecting beyond the
clanping di sk 22 is Béde olt®ar dni téh adégﬁevaelb@nt eghghémeptof oo the
corresponding to the %£8§§ﬁ egigﬁn of the second shaping roller 34. The
conpl et e bendi ng of fhe cond pl pe piece 18 away fromthe pipe 12 towards
outwards is acconplished after the rotating parts 24, 22 and 12 have
carried gut a £$M/rotations about the pipe axis 28. In the next processing
step accbrdfng“fo Fig. 11 the second shaping roller 34 is retracted from
the pipeadd ahong thgcHispt asenBfieaxisef8 aegor ¢ing ,t 0 AW anhy he
second bending jaw 30 is pivoted back to its resting position along arrow
68. bending jaws and shaping rollers with different

locations or positions of the bending jaws,

Figs. 22

through 29 a schematic partial view of a clamping disk and a
bending jaw in different bending positions with
shaping rollers having differing cross-sections

or, as the case may be, without shaping rollers,

Figs. 30



.Therewith the path is cleared for the return novenent of all parts back to
the starting position as shown in Fig. 4. Thus, at the end of the process,
all parts in accordance with Fig. 12 are again located in the starting
"position according to Fig. 4, and the result of the inventive work process
is the on ? ece or_unit fornlng onto th eng.of thf.gi e 12 a flque
conpris?ﬁg e pi peP3EHHR téﬂTﬁﬁﬁhd@ﬁ?Y | RCPPRET1T3 PRIDEYR 1678 Hr &lerred
embodi nent of the deyree bEr Haripiegcove tdéerlidévamiiwepmﬁeqe&qa@ﬁ{y)m
schematically with the parts necessary for carrying _out the invention. For
i mproved overvi ew, $hEFvi oﬁféﬁpﬁiﬁt§®f §fe prRecebeBféngni jawg, injixhe for
exanple fromthe pi t clam I t d af t he
bendi ng jaws 26 . Pgsgg?%r?%ér ggngﬁg ?%22 ?ﬁ t Eﬁaﬁﬁ% #%gﬁé evi ce
only one bendi ng jamf26handes@amgngaweller 32 is shown, which is suitable
for a single bending process of a projecting pipe piece 10. Qoviously

addi tional bending jaws and shaping rollers can be provided about the
rotati opigxi $228 oufsigdetafait hebpighe efiduhecdraskpendihgi regletragl edo
description can however be omtted, since they function in the same manner
as the parts shown Pwt Frgshous @h%u@%dlehamnenr%h@m dual work unit
conpri sed of bending jaw and shaping rollers is enployed for each bent
edge, then this has the advantage, that for the individual processing steps
no morkFigelsBmeed be changed. It is necessary particularly in nass
productjon t he_ processing units cap.cone intq.engage aIIy
B Chout LAPuRRc? Bnce PREERSbr TEHECHERE R APRe SPREF JiNHy ond endiond

and one shaping rol }8sp8dtiselpspactdy el freuited empadimbhte séed tid
wherein nmultiple sleds can be nmounted radially on a base plate 72. In this
manner the indivi dUa¢n@iegesdvag @dts can be easily adapted to the
respective dianeters of the pipe 12 to be processed. Each sled 70 can be
noved al ong two parallel sled guides 71 according to the double arrow 74
via a thtgadeel spi ndl ecH8maviat pdrbyad waetat bdnahn dnbedif@entTwad gharadd el
side plates 80 (Fig, are pyovided L1 el and spaced apart from each
other on the sled 76“"9\%“"?:'}5@ V&itec SHEHIgi il eé)étﬂ Yot RBr 891 he
manner of a frame bynsaterngdpate. pl ates 82. Betmeen the two side plates 80
lying slidingly on the inner sides of the side plates 80 is a broad,
sonmewhat circul ar or cyllndrlcally shaped sector plate 84, on which by
means o re bend r h r

pl at e 8%l$%rmsVP %glrr Ea?ltal%hl ? %egtgs gg csa%&%rga%le%n%lasﬁt%ha
Cross-segprosfentatign 1tle @modussmmeepsseﬁtaﬂugflﬁvehttVe pabcelsisc ot he

m ddl e segnment |ying oppgosite_the circular arc m Ssi ng, Sjnce the
Conter Sfer oD L8t orF it It RIGHE f r EB%T LWL GAARIN TR pr B LB G he
pi pe pigeskdR- akh¢ gagkeel%eelﬁqo%lcQae@cttm@u@% the i e fa t;h@e
circular arc 88 intersect outside the center point of the arc 88.

bendi ngl? aWé the careud@gurapass a9 ifiqratardirfhele 9Rdofl 0t Hacdas dao‘rfﬂlais’e 84
by scre 8 t ote ha r| Lo S.
throughy%g,91 % f%bggégar?s nge ss%rfﬂrg%gt égpféﬁ ?ﬁggﬁf ? hbeﬁ%*%b j aws
26 i s sepanloTHelduwdancecld fhesseptrorepkahg &tegur i NOhée hpipecessaryo

pi voting together with the bending. ja s by .quide rollers 94,

whi ch rﬁﬂs'ﬁeﬁ?@esﬁaBéBegﬁﬂﬁgegFﬁb5ﬁéﬁg§'gﬁ Q5(ﬂ¥ﬁi9heﬂ¥%ﬂ?n elﬁhlde
rollers pry n y ot I ) or. te 84
and arebgé%pe %%%gd% %?%Pd§igggfgﬁiggggr%%§§ 9€§ ?Eubﬁgdcéﬁgn H(éﬁﬁg

Ci rcunfedgece.tismémlmé the tdect axlpnatchnﬁafbtamn espomndi ntghé optipe ax. 88 of

the cross-section of the sector Iat there is_proyide ear teeth. 98,

whi ch af&9 in3eﬁ&£ﬂﬁnﬁﬁemf?ﬂéétH$Pv8 SorP 4R §?|§8X& BY1PGt & %A Hr i ve
100. ThejsegiQr Bh%b% %%ﬂ&i‘? d%@§§1t%%é&éﬂﬁeéh@“%e@%nhh%ﬂﬁéﬂ fesd tion
of the bending jaws 26 according to Figs. 13 and 14 into the mork position

of the bénbibngefrang 2&ecdrimsdparidiengoiece ht0 pbsi beoh Shidwarids lakg:utlsa The
e agggggnasgla% te':"ﬁct Oé%sen? a%éu%a% tﬂleé ang"fn%%)y%\l aan"ﬁd%lﬁé Saf%% an s of

and corresp case to t
t he crodsrsecionnlef. th'ﬂhéf@wng conienl3Xlange is produced from the

- 8 -



-.14 . FromFigs. 13 through 15 it can further be seen, that the shaping
roller 32 is nmounted rotatable about its central axis 105 in a fork shaped
nmounting bl ock |04, which for its part is noveable al ong double arrow 50,
56 out of its resting position according to Fig. 13 into the working
position _accordin ig. .14, For ing .t tin | Qc 4 g threaded
spi ndl et rﬁ%l;?% ﬁ?%v%geghgrlaé ﬁcﬁglta ?’{in ept‘L ?o%q:ég:f.s %Iobiag@(r%p]%’r tvgnrft(n{ hat

t he nmouaténgobhedkawi &hsshapengieokl en tBesptpeen2a2in work position rigidly
and capabl e of accepting high |oads, according to Fig. 14 and 15, with the
wor ki ng unit conprised of bending jaws, shaping rollers and associ at ed
par t s, _het BeoBRGkeRendl bLon 12¢8tAgR0 16l 091 ubt Adtied et d i ahATRIdIg
disk 22 1s 1ntroduced info the pipe~end by novenent of the pipe 12, whil
it is smahhernoft opersting ofake dayidesdoirhethralyivey Sibddmieinvant ive
cl anmpi ng_di sk 22 i as. descrihed i reater_detail bel ow_spread to its
wor K podFErERSand 18w ahf i M e v tefarpetinner sy eRSiitine FERGe < om
this thpaetsesubt snaipapedpwetr fRepsanectengrbayenduinbereylindrical outer
surface of the clanping disk 22, which is to be subsequently further bent
in accordance with the foll ow ng bending process. Prior to the sliding on
of the pige L2 ypOPst he sbarpingctigked2 dikR WD K@i do CAMUET Q% R
bendi ng jaws, shaping roller and associ ated parts and drive nechanismis so
adj ust ediby RABans cft shovetrenet otéxpandededed0iabomgatise ddulsite @3B with

respect .to, t f.ixed hase plate 72, .that_ it _is a d,t,o _the.respective
dianeteglgF ?ﬁelﬁiﬁégéﬁin|$?ﬂQﬁftﬁ% ?%r%u%ﬁlY% gﬁ%%%az%orﬁﬁﬁglﬁu c#%
shown. Addiéforal MYdcdnipsSn capphecHoushedorede basg Hialsd Tendidy

nostly doubl ed sl ed guides 71 radiating outward from pi pe axis 28, so that
they canawbe2$eduentbeardindrbbhght irsth@uraumprethel pi pooLe, 5P oriddo ta

respectively.deformone . pipe,piece to a part of a,conplicated flange. For
each slgasai%l?ﬂerseh?@tﬁ reﬁ?h&gl %5 18 pﬁ%ﬁ%seecfltoende ot at t9Bh glri veE 7o Wi th
t hr eadedt spt hdge pbRitddrhreaded tol ltteerbdddi ndinproge 8PN itthepd 1 Laied
spindle 78 and a nmounting neans | 12 connecting this wth the sl ed 70,

wher ei nP¥akeRp AaYL1P18Hn beTRfEptAced i heatsl ike 102t6F tHRAhagdIfl-ate 72

runni ng jally tosth Jﬁp% .axi . winthey f Mty e I gfy; Angk-
manner 5§§§%§ba¥%onl%f%% i?gﬁ%gﬁbggiﬁg F'of4tﬁg&%p§§bi%g'dg§% gngs
descri bedag8sgresifdedietdioP grrgndiasilsrof & gshe 1pibler oaghs 228 .Si nee t he
task of the clanping disk 22 is conprised therein, to prevent the

def or maseonndr behdnge ijawf 8fnief rohetpdpbyi hAe? abale; the isipeporiark8 t hat

a substantially conp| ete contacting,of the inper. cylindrical circunference
f1e or PRLeRint VT EBRe PR et SR oY e lod TERTL ST e Timm g
di sk i srbBysngubgdbyidedni n%@iayl ttol echén bHdedihd Uspratess erdedi redwisi x,

sectors 118, which in a subsequently in greater_detail described manner can
be spreRATEidmYhErokemna"aest HBSI 9eGPTShRANIHG heaVefl waTVeSs 199s. 17
and 18 i : t 0Sh L i : j ci%?gygg : . A S| of

t he pi pgg‘%glgﬁo% :ﬂ?frt?ﬁgg?:iaﬁt %hl%l %%glflgﬁtlgls%% %gleean 18 vi%rba%]qglxe%%s %hrai ve,
for exappb ereBathyelk agd | €he yak1wierd {rdc th by ene pof | t i dbd 22k i I eshuwrbein of
the sectors is as large as desired. Therein a |larger nunber of sectors has
t he advBhgage - t han tHig gap Erensetaeen funEhesctdray 18, Himiséh shaping

foll owm eadi n f th I i C S , it..covers
the vl Fobtorna i 3314 SoGair Shelett, S0 QP VAT RELLEE, SRRy E
changi nghthe skapéngf pbleétpiope. dikeaseetorfsoml 8 har @igrec 12ct ditse afidcsnd, a
di stance fromthe_pipe ,axis 28, in a cylindrical-seciion inner_ surface
195, “ThEePAGTHI TO-080: HABr 2 REoSasEarELrrs Yt 5o e el el - 19F or der
to confggmihe,di 2 Loqthe Jrespect i diaget,ersggé the
pi pe 129B$E% gagp?ggﬁgﬁ g? %ggfgkggﬁg%ca% gc%u? b? t he g?ﬁpF% e%ghgﬁge of
sect or sabdt The ipiney swiifalkés iB2&ld sedénd berdt ard 1€18 34 epoovided

cylindrical outer surfaces,130_qf .cylindrical shaped cl. jaws. 132. The
sectorsrTTgvﬁae%§§EUF§HEb9lP%df§I evist 3 45°F b R epeﬁéﬁg%Faméﬁiéghlﬁ$e
clanp jane l33shavecishanbadal R agR 1UMfRGRd I WiitH espect1dmxd he
pi pe axis 28, which respectively lie against a face 136 of the w dening end
120 of the pull rod 122. In the illustrated enbodi nent the w dening end 120

has a hexagonal cross-section, so thatgone side surface is provided for
each of the six clanp jaws 132.

e



.The main drive shaft 24 for rotating the clanping disk and the pipe 12 is
centrally axially bored through, and the pull rod 122 extends through this
bore. By actuation of the hydraulic cylinder 124 the pull rod 122 can be
‘moved fromthe rest position 138 shown in the lower half of Fig. 19 to the
w der o rking posjtion 14 ho oy pper. |.f__of Fi 19, _Ther eby
the sec %\r,@e%llggarae %%e%l 8&%1%1" m%ﬁ? e%gg‘bv%{sicﬁncﬁi]rlﬁslﬁglvmofng{lﬁe cﬁetwavf r?:ehalf
of Fi gScodre@pchd8 tbtthel oserspagipgsitoontde thnesrsasdace of the pipe 12
into the working position shown in the right half of Figs. 17 and 18 |ying
W th tension against the inner surface of the pipe 12. This novenent is
caused pysthe apprepki alissdhaRhacerBRbsal sthge! aMP Wt 132 gty e
shaft 24 extends through a cutout 144 of the"base plate 72 of the overall
devi ce @heki 82ndentiedt nashuteshl inte dhempige Ki2ovind ols hextenfledr dionarsy
skill and is.caused to rat ate hy a %ri ve notor 46 gvithnhol Itc%v sharfnte drive
| 48. Th%p](ﬁ)%?)%sig%sje P of AT G staf 528" 8xhi %i t 39X AR5 hr'ob slhapé:d

wi deni ngudbfeai bif acrd apapeencd f agemlshe upeiadi ch tdgetianawishi dge
surfaces_ 154 of the clanping jaws 132 |je radially slideable. The slide
surfaceslamping FhekecI 2 Fgﬁ‘vs PERtE Yo plRN t 86t ATche3 | pYE SRRRBICESY | e
sl i ding| ¥ 8020ifast 158 enll byt "Ml SHELEFEr O R ILOMPL €1 Sl dend58&edthi ch
is secured by screws 160 to t%e mushr oom shaped w dening |150. The screws
160 pasposhtbomghwihd mespiestedthotbeit6@ivivting ddeampbeadsnd 32penhitdte al | ow
t he necessar l'i ght..radi al di SRl agenpent of e ¢l | 132.. T Ccrews
160 arepls%?r%ﬂ‘nded l&%’i@t%n%é’%as@??f%,r?/\]}]?ecﬂgt%gle)?hg\r,\%\?\,i 7 HO’Z: 1o es

| 69 of i1heacdanpnjemei#32eat! pysiaibhngastr agdi ah gugdanrce aft e Jaam j aws
132. The hydraulic cylinder 124 for operating the pull rod 122 is supported
axi al | yEbRE t Rediirdaemsind t144 fiot RIFeIMRY | b% dPFoBesARS theTHE taGtdady
sufficieptl for,ce h y i yki: agerssl24 i ai g'%gg;q i ed
as desi(?gd a%’foﬁlg@sd ar?t%i nég%%t% ?Eg %l?e“r‘ﬁ%gc’?eggg%mz%f %?Eét%% I%ro f!ZIfZ
relati veitlo the pipe aRi,sw28le rthehisembimerjane 2€cesdady asoweil lofas

clanping force is.produced, i oduces a,sufficient frictional
oD A LES | kB 1RERH S aG, 35, A YEE° sBrREL BN, REhE: SR13 BBt e (e
pi pe agah&SEribeipasSirelsartande W Wasidi tige t 69l snibesdl Ngujtaws G- AR

shaping roller 32). O course, the _slanting of the w deni ng end (120 can be
rever se¥® Phathies clmidi ceEE oMBR d§ Pehd FieghtSYHE 359y, 0L ot henpike dese

t hat an; oppasiit op t Less I §renployed e 81 LEnoef sthe
cl anp j%l%/sg%:szla?tﬁél’ng&é%- angih(;%ﬁién%&noé%eécl gangi ngdaé?pslrk}?glﬂl%ac% i nl%l(; its
rest posté¢i ewrkimgocpesitiosi spcerdangertdyFagt shownhhapr itigs, pwhectizar e
incorporated in the indivjdual cl j.aws, .or. by an endl ess pull-spring
F Unni ngF SEOLES t eSO oF Py it ePARTELEE (FE| S¥5T) aRECT FPRLNT s oS
shown, whécheyoedd be incorporated in a |ikewi se not shown groove. - 18

The next process step of the shaping process is shown in Fig.
€6, wherein the first shaping roller 32 is moved to its work
position lying solidly against the outer side of the pipe 12,
having been moved along the displacement axis 52 according to

arrow 50.

According to Fig. 7, next the first bending jaw 26 is bent

about an angle of 150° ocut of its resting position (Fig. 6)
into its work position (Fig. 7), said pivoting about an axis

perpendicular to the plane of the drawing, whereby the first

- 10 -



Alternatively, the drive shaft 24 can, in the enbodi nent shown in Fig. 20,
be mounted via a ball rotation ring 164, of which the outer side (or even
the inner side) is provided with gear teeth 166. The drive notor 146 in
‘this case is seated beside the ball rotation ring 164. The pinion 168 of

its dri hat 70 £ I h h,_of the 1. r ri_n 4 and
brings %b%g % E8?151 SLIOH? %e%%éﬁoélggygﬁgf tt %54 Alﬁaﬁ%ﬁﬁ Iﬁ, %9 lr‘?’ogjn%&ng
types wWeliwkPQW hBohR0SEof apbdiname Skiddt C@:Eb;?fncjof'élﬂ@fedz AN gince

al ternative advantageous enbodi ment of the clanping disk referred to in

gener aldwivé Zhafitd 24e dnflvecidmpiior eiisk sRdwnreopatre gssinil tameRm1v n
this e C i bj I 4

cyli ndp?cg%%g%cu lelr l‘e:?i%'rg Cg%r"g)ace E%‘J%Ee )6(1% %:%%llga ngnné)r@ggl}ﬁrZ a\gé(l%bzs'wh ch
clanp rafged74nlyg €i fiededdnatadtiy cuhfenesd i phtysr uboung theaptieed Hxdis 172.
Agai nst the conical inner surface 176 lies the outer surface 178 of the

cl anp p2&t éhQSQlﬁavpngC?héos&@ehﬁo’m caltwsiralse abehitc L 387 faans tdfe oinss 182

i spl acHheACObE TG (I FIoh T2 PAOEnd enst! of PBnd CHBUBRA Sar I Tat

bet weenof h@héebﬁapﬁﬁge@‘o&Qéﬁri B@ posi frakcshown irestike ampreelothaldHe fidd 0s.
21 and 22 and_the tensioned work position shown in the | ower hal ves of
Figs. Rierd 29 PREVEFARE AFnghe7405Ptdnd Afs&emdigdhd s sttt iillas t he
case My, (Eagcg tensioned with devel opnent any desired anount of force. A
slit of the clanping ring 174 running in the axial direction parallel to
the pipe axis 128 would al so be possible. The slanted arrangement of the

slit 172 however revents t hat th ap gopeni_ng durln cl.a cau a
gap in %%%S‘a%%%? ?Cfﬂgd%ﬁq ‘Fﬁgcau& %3’ a &gfsor r%}apolnr%rr Wi rﬁ<|s3e in
this | ocat lwlrthcﬂfwm etaliohgof thée &1 spPadadetitir iaxg sdebensi @@wgdmgurtﬁ: in
this case by the spring effect of the clanp ring itself.

necessaf§rete pri Agt efecthea B aRpPiFied B F%stﬁdm cilFﬁur?%etsrq bi ng
end| ess r groav e ri t; t hat
t he she%?g%%gﬁq éﬂlg\ékﬁggg {6?8 ﬁ %eg?r e%lngl ar?g(te:rlllg3 ;Séée&e c?rlrdaesrrt%%gﬁlgg change
of di skb@2dimg neEw nfdéuense pnvbhedddsacled ddtangé pipe endri0,pdsitiion
respectlveI% slid so far o¥ r di sk 22t unt sufficient material becones
avai | fOraPhgtd? tReAHERY g gd }P?%]ﬁgjen ?hjetf‘) Peei POt he P anpi ng shape. The
the clamping able for the In the subsequent Figs. 23 through 35

advant ageous enbodi nents of bending jaws 26 and shaping rollers 32 are
shown t&getther DEYH PTOSGRSHNC0fSERR epﬁérﬂzneo e déBor bdths weaqonss a
part of r anpi i

enbodi msa%%go]?&t ﬁggégkarq%s%v\v%g?ggn@l%gt %%\S/gggg g)r %Eggomanner htehe
shapi ngdispl @cem82t araetlrssov@m Bratordiwngr knmgapnswt i6@n ;aniecssetieagmm@tng he

outer side of the The bendin w_26 pivotable in above
Gosor i DS Hanaty S s "SaRPab b B, ke Pfad el " ErBe BiRR e
pi pe pigge 110 be kerkeanshdandspg Beb@&@rt hehicleamphag agiisk Zhaft
wher eupon the pipe wall is clanped and hel d between the cl anpi ng di sk 22

and shaptng thel | etampinghélisly 38 &MG heher @iRSsed?i diPTGita habshhpithy

roller a € »[301 Nt r g,PiRe 1, be

bent . §§%§€Qé ag}éﬁ%f 28 g%&a%gf}%%? @%gﬁe alzg o] ﬁ;oqldggonédﬁng&edge

on the paxpe39ndscanelﬂe acmttmemtmrd sﬂ'a]plqngvnohbéesbaadang jjawndireston its

resting g03|t|on accolragJ g'g ]91 Fl 23, agai nst the inner side of the i pe

pi ece 15°Stts akiFalr htPs Ot'rae%JsIE s&feitat 2P gr gefe t P TR

length gfrtBeapbp8sBefbeedOrtapbethealy. tEherehy d twdrk ensiwLd tm@:thltrhe

pi pe piece to be bent is lifted as a oIe - 20 and thus is not changed

inits theaeapnskhapatinpkamirke tarel c‘yllllthdrﬂééur@thaébesW@@é?lﬂgGYofoﬂ he

bendi ng, j,aw he sane i

i nner S|i&éI lglgls;%%&atqhgg%?%ée %oece ot O%bea%en?%ﬁgspggo ggrilg%?sé?ﬁace ar ea
drive positions must be made poss:Lble On the other hand, it

is naturally also possible to allow the drive shaft 24,

- 11 -



.contact surface. Since the pivotable bending jaw 26 can only bend a parti al
area of the pipe circunference, the pipe 12 nust be caused to rotate in an
even, slow rotation. If the pipe 12 rotates, then the bending jaw 26 is
"pivoted slowy to the desired bending angle (Fig. 24). The bending jaw 26
remai ns nthls #)Sltlon unt npl et e . rot%tlon

of the SHEPHE Y o oBiHE! 12, EO%REE 188 OB ke Ren S B BB 15 “Phe

pi pe pigse: Jéhca StE@d@Qhe:SOWbbnt uhbe @bﬂ?riaeﬁobEO\ﬁh@gb’éhalh%r Aiaig @hdt he
flange or rimcan be renoved fromthe clanping disk 22, the shaping roller

32 wit H-he ssharing ngel krge 102 lfﬁiéalt%ea%%thoﬁfkéﬁ/\npltliﬁ 2%e5t2%o0si t i on
sufficiently far fromthe pipe. For a further circular bending process now
a further processing unit, which is adjusted to a further bending angle, is
br oughtIn otaet i subsaequdrer alpcmeeekcsamgi betdeprarecrdEag tthe &dsi.erl0 the
|ntroduct|on f the cla di sk 22 .info the e en t he introd ctlon
o de or St SR pehitndar Buel: Seiaes odb R I O L EoRY AR R4

192. | nifd 9% esinghrgnmit 26 vantsusenbpdirengs ;Qa‘sﬁtfl%rﬁha@h@gebﬁl @l 32
or, as the case may be, 34 are shown with narrow tip 36 or, as the case may
be, ri gIRCRMYIREOS | PLaGe #ﬁeprppeeelgarbegwér tbénaﬁﬁ@péﬂgtﬁlésﬂﬁ Bé pifece 10
about 150 V\/m e the ti rves .for. bendi p| e piece 10 about 90.
o1 O PPt asdS B @ SRR TN 1 EhONATN AN Hhs B FeEerE Wenmnds
on the d®r BhRY @F&ed Sderit 2dn t BE ftQ{emEQef:bﬁﬁg% 1rngm réNeeganzeent i meley bend
W|thout shaping rollers and only with clanmp éjsk 22 and bending jaws 26.
Fi gs. 3 breRiag «bolhserteesng h@lB@ndalrﬁtfq ahB2&wat hfaPHosthehal
cyli nd nt f i e o] )

osi U1 it 52 et B58uzplle N *SLLORRRESHENTDACKT o)) R etRE

repr esepﬁ:atis oznpfzm sodehRahadef terentelyoshapedelenditag ijcaw 2®owitt kil at t er
cylindrical contact surface 190, which is secured by screws 86 to a only
parti alﬁﬁp%kﬁfﬁ&?%vot abl e sector plate 84. The contact surface 190 |ies
with all its frictional force against the inner wall of the not shown pipe.

In the follow ng figures the individual advantageous enbodi nents of a
si mi | arlbehbiengigxdw RBoesss indi §tep2 admwsdiard wiehFligss ¥¥ i ehfomesongeen

cont act e i I tu |,

when ¢ HEr R nstAAstlce B M PE B b e 0 iR ndTheht iy 1 2
correspjamtsla@erhétet piapa g neer abtcywiiarg Wbt hantoserdéouandi staldaarasteagmdt he
radi us of %Jsr? contact surface 19$ gan however be snumller than the

i nner rRERYDI THhaVeBY i%° i RIBILET bPBCkuiton i §%%1%%n8f3ﬁ§1t118%s atltﬁ’r’(‘éfhange
throughyml 4 igd e pipe dianmeters. In the main friction location in the
center of the contact surface 190 there can, for a substantial reduction of
friction and drive, in the body of the bendi ng jaw 26 a roller nounted

suppor tof ol ere F9gu0e LRt adyiced, . of s vbigh (the Xt ati opoaxh s, 198, uns
parall e contaéf Surface i C cl rcu erence surface
198 pr opects }séd:}ghttcbytheysﬂdrtinﬁgcpo*satﬁoﬁuaéashowﬂo1nTm‘&gp| ge piTeaes,10 to
bebenttheplliesmf is - , _ ,

at the end of the process all parts in accordance with Fig.

12 are again located in the starting position according to

Fig. 4, and the result of the inventive work process 1is the

one-piece or unitary forming onto the end of the pipe 12 a

flange comprising the pipe segments 10 and 18.

In Figs. 13 through 16 a preferred embodiment of the device
for carrying out the inventive process is shown schematically
with the parts necessary for carrying out the invention. For

improved overview, individual parts of the pieces are omitted,
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area free of friction on the circunference surface 198 of the support

roller 194. The bending jaws 26 can be further inproved by introduction of
a whol e series or chain of support rollers 194 in the contact surface 190
‘in the same manner as the support roller 194 according to Fig. 34. In the

shown epbodi nent -according to .Fig...34 five such.support rqllers 194 are
provideggfneﬁagﬁéﬁngr?ﬁbtr&mﬁ%ﬁ%ﬁf%ar?h%fciﬁ@pégﬁt§&?ksﬁgfa§§§l et ween
the supghattrakl enst 13 Beves fadsoapi.ng ©f ideruathesf tbheepime kP

bet ween the support rollers 194 which would result in wave formation and
st r et chF Rt ot Tdi SBer dildnstAakeq nde Ve cOondd S bR BaRdi nipY add Z8*%nd

the i nﬂ@ﬁaﬁ‘@hg Yo10RE PEPE L2 LSo@eh %Yﬁ@lh"me %ﬂ%tgﬁgéi fhé?ci:} aws 26igle
according to Fig. 35 are fully cylindrical wth cylindrical contact
sur f aceseddngwheraiaes hefent i meragyddtridhd crliipberpliene | A8s 26 Gorel ausint ed

rotatablﬁ a?out 2 rive shaft 200 _aon t.he sectorlRIate 84. t hough jn this
manner tHe’ 238 a%r%lﬁltmgf 1772+t P8R | R YW EQ LIS e S HOWB ey
cases iasshti ctiedt Spaeids avaid aklse botsadear g€ dinaetgramé tdhe the

cylindrical shaped bending jaws 26, one nmust accept the disadvantages in
the def@Fauinen f orifekl ofchaihed| dgscIipéioni iplbf heWever pbenwdnitthtbse

di sadv S I r. 3.0 t.he S i p i S SO
that | ot ResSasT o By Thi thaccans IE0s® & Pendihprtd. BERERIGT

roll er"Ftas. bé3emplropgth 1% .t hel Pl aweinfiibbddahgwpaiw 261 tThentpatisded mfenti ve

dovice LERISSLT D Ol OhndEd MYEBLIYS oL oLl RlYpt Bencl g, prggess oan

verticaédgépe thers 28isWietLi Bheheld®rdr feef ethed abd henene iR &idiai ght
pi pes and on the other hand shorter pipe-shaped Eleces to be shaped. - 23
For a rB¥Penasingepdiels ornof watki foolsi paseri t kef | ghgegedo, 18L% orffed on

both e i t LG L (g .. 0g: RL O , viﬁgﬁ t he
descriB§§c€§%§9%rEgggg¥ggghggnq§1g%%%%n8$§??8§§§%e%ﬁggsfg%hte 5%%%3 W th
202 nmounhedst o densl i cdabd e atwetos di nehdagdnentdould eepasntove 1266, sl tiHwatt t he
clanpingndisg 22 and bending jaws 26 indicated schematically lie on

opposi t e ERBSSTBRATH  devi ce 204 can be nmoved using an i ndependent driven

t hreaded spindle 208 in the rail system 202. For introduction of the pipe
12 the devices 204 are noved apart fromeach other, until the pipe |ength
of the Brpe ©f fthe Werhednitke NAMAINE dPBR Pendingeriahalébortl A ces

204 are t ch.,o i i sks 2 e J ntqr dinto
t he pipgﬂgégggu%%??g?eggh?ﬁgEgﬁbggkgﬁgﬁkém%kggﬁgi§§§gt%F%ﬁ$ﬁ£Q%f%gg§§ing
| engt h whetdenpmpetiBbehstkdepag teskeud? edr eadiaiied dm & e gqe qoessd ng

positio and_processi ng occurs supsequently sinultaneously on both sides.
For renthal ofRt fE15 JESTIST he ievt A" S04 I BEOGGAPA e 583 9 rom
each ot8gEily dfapted to the respective diameters of the pipe 12 to
be processed. Each sled 70 can be moved along two parallel
sled guides 71 according to the double arrow 74 via a threaded

spindle 78 rotated by a rotational drive 76.

Two parallel side plates 80 (Fig. 16) are provided parallel
and spaced apart from each other on the sled 70, which are
connected rigidly with each other in the manner of a frame by
intermediate plates 82. Between the two side plates 80 lying
slidingly on the inner sides of the side plates 80 is a broad,
somewhat circular or cylindrically shaped sector plate 84, on

which by means of screws 86 the bending jaws 26 are secured.

- 13 -



‘Reference Number List 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
46 48 50 52 54 56 58 60 62 64 66 68 70 first projecting pipe piece pipe
bendi ng edge axial direction of the pipe second projecting pipe piece sharp
"bendi ng edge cl anping di sk drive shaft first bending jaw pi pe axis second

bendi ng_jaw first shaping,raller second shaping roller ti f first shaping
ol er Th5 5P ERE oA BRI SO e TS T rSES SR nETRGRPelOFI Afca.
second shapieg &&dh ernardigw shewkngespreadidy gigectinn gar awWcdHgiw eshaf t
outer surface arrow di splacenment axis arrow arrow arrow di spl acenment axis

arrow a2eowarebvwhacivalel egf which the middle segment lying opposite

the circular arc 88 is missing, since the center of the arc
sector must remain free for the bending process of the pipe
piece 10. The angles 90 and 92 connecting to the outside of
the circular arc 88 intersect outside the center point of the
arc 88. The bending jaws 26 are secured to the flat surface

92 of the sector plate 84 by screws 86.

It is to be noted that in Fig. 16, in comparison to Figs. 13
through 15, only those parts necessary for the pivoting of the

bending jaws 26 is shown.

The guidance of the sector plate 84 during the necessary
pivoting together with the bending jaws 26 occurs by guide
rollers 94, which run in arc-shaped guide grooves 96 in the
gside plates 80. The guide rollers 94 project on both sides
beyond the sides of the sector plate 84 and are respectively
guided in a guide groove 96. In the cylindrical circumference
surface of the sector plate 84 corresponding to the arc 88 of
the cross-section of the sector plate 84 there is provided
gear teeth 98, which are in engagement with a drive pinion 102
driven by rotational drive 100. The sector plate 84 can
therewith be pivoted out of the rest position of the bending
jaws 26 according to Figs. 13 and 14 into the work position of
the bending jaws 26 corresponding to the position shown in
Fig. 15. The pivot angle of the sector plate 84 can therein
be freely widely selected and corresponds in the present case
to the angle between the two flanks of the cross-section of

the shaping roller 32.



- 25 71 sled guide 72 base plate 74 double arrow 76 rotation drive 78
t hreaded spindle 80 side plate 82 internedi ate plates 84 sector plate 86
screws 88 arc 90 straight 92 straight 94 guide rollers 96 guide rollers 98
‘gears 100 rotation drive 102 drive pinion 104 nmounting bl ock 105 centr al

114" si 1 1416 creuntdr e8Pl Shcrdr 430 WAty BRd B2 pubhafod g

hydr aul §gagyhy ndelr 1426 3gap sl 28ounved Soit 4 0£61 d 38bout e tsUIdeadaali32alanp

Jaws - %gs in a fork shaped mounting block 104, which for its part is
moveable along double arrow 50, 56 out of its resting position
according to Fig. 13 into the working position according to
Fig. 14. For moving the mounting block 104 a threaded spindle
106 is provided driven by a drive motor 108. It is important
that the mounting block with shaping roller is secured in work
position rigidly and capable of accepting high 1loads,

according to Fig. 14 and 15, with the working unit comprised

of bending jaws, shaping rollers and associated parts.

In the work condition according Figs. 13 through 15 the
clamping disk 22 is introduced into the pipe end by movement
of the pipe 12, while it is still in its resting state as
described above. Subsequently, the clamping disk 22 is, as
described in greater detail below, spread to its work position
and now cylindrically clamps pipe 12 from the inside. From
this there results a pipe piece 10 projecting beyond the
cylindrical outer surface of the clamping disk 22, which is to
be subsequently further bent in accordance with the following
bending process. Prior to the sliding on of the pipe 12 upon
the clamping disk 22 the working unit comprised of bending
jaws, shaping roller and associated parts and drive mechanism
is so adjusted by means of movement of the sled 70 along the
double arrow 78 with respect to the fixed base plate 72, that
it is adapted to the respective diameter of the pipe 12. In
Figs. 13 through 15 such a working unit is shown. Additional
work units can be mounted on the base plate 72 with mostly
doubled sled guides 71 radiating outward from pipe axis 28, so
that they can be sequentially brought to bear upon the pipe
12, in order to respectively deform one pipe piece to a part

of a complicated flange. For each sled 70 there is therein
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134 end face 136 end face 138 rest position 140 work position 142 screw 144
segnent 146 drive notor 148 holl ow shaft internal gear 150 wi dening 152 end
face 154 slide surface 156 slide surface 158 counter disk 160 screws 162

"di stance housing 164 ball rotation nount 166 gear 168 pinion 169 holds 170

dri haft. L7 lit 174 cl ' ' 176 .1 f 178, out f
180" 0| SRET AT aE5o1a50 b1t TBAIE 186 Coritbct PFO=ana. 88 bl £ ar Fow 190

cont actrsreddce #9216Wa@At MO running upon the threaded spindle 78 and
a mounting means 112 connecting this with the sled 70, wherein
the mount 112 can be displaced in a slit 114 of the base plate
72 running radially to the pipe axis 28.

In the following the design and manner of operation of a first
embodiment of the clamping disk 22 1is described in greater
detail on the basis of Figs. 17 through 20. Since the task of
the clamping disk 22 is comprised therein, to prevent the
deformation or change in form of the pipe inner side, it 1is
important that a substantially complete contacting of the
inner cylindrical circumference 116 of the pipe wall occurs.
The shown preferred embodiment of the clamping disk is thus
subdivided into multiple, in the illustrated embodiment six,
gsectors 118, which in a subsequently in greater detail
described manner can be spread from their inner rest position
shown in the left half of Figs. 17 and 18 into an outward work
position in tensioned manner on the inside of the pipe 12
shown in the right half of Figs. 17 and 18 via an axial drive,
for example, a hydraulic cylinder 124 driven pull rod 122.
The number of the sectors is as large as desired. Therein a
larger number of sectors has the advantage, that the gap 126
between the sectors 118, which result following spreading of
the clamping disk 22, becomes smaller, and it covers the wall
of the pipe 12, even when the pipe is very thin walled,
without changing the shape of the pipe. The sectors 118 are
arc sectors and end, a distance from the pipe axis 28, in a
cylindrical-sectional inner surface 128. The radial breadth
of the sectors 118 can be freely selected, in order to conform
the diameter of the clamp 22 to the respective diameters of
the pipe 12. The adaptation or conforming can occur by the

simple exchange of sectors 118. The inner surfaces 128 of
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194 support roller 196 rotation axis - 27 198 circunference 200 drive

shaft 202 rail system 204 circular rivet bending device 206 doubl e arrow
208 threaded spindle - 28 Patent Clains: 1. Process for the unitary

‘forming in of a flange or rimon an end of a pipe of sheet netal,

char act
al ong i

S I nternal sur ce near on S €

! . ! . . t hereby
gedtors tﬂfé Eﬁga%}?e () dgﬂoi?}#}lti%%tl ;gg%?“' 8l £LA0D1 NGy § e on

wher érn a segnent of the

pi pe proyEeEnidri@ybndHaednmillaad v jewanped2and tEnsi ansckord erdid  suef ace,
wherein at | east one_axjal partial segrrent of the projecti ngg%i pe _pi ece is
ekSuF &t g amp

bent ouFSEHTRA BRY t FRAExkr 3Fsevdf 1H?

ci rcunf

8SaGAPRBt 1g"Sediént

WCE3PThate Sal BIght 84T FAREr ¥REL! sAChLeY! AG4aHesi hedpaRgl & Of

bend outwards away fromthe pipe axis, and that by the rotation of the
rel ati viehe aospé daxi® c28f ewvbiack vespectsivahgr 1sar hgeanstnawfieck 136 ledndi ng

takes pligcey dhe destiadianole o hend i sigmpssed bg Lhe Sitiie e pi ece

or partial Segnen

char act
wit hin

pl ace i%° pri¥entey BYIexBrEFefRglfoPERVEASH &8FsPEPURSN ke 337 p & 18R he

| ocat i

ereod S faccording to claim
abadiherdthatha bedehiggoehdofi2dhikapi pe hetteonsilde rats sa de@tadicngn
t he segnent of .the circunference in which the bending is taking

w Pending. 3. Process according to claim2, thereby

pi pe

characteri zed, that the exercise of pressure upon the |ocation of bending
occurs with reduced friction on the pipe rotating relative the |ocation of

bendlngfhe main drive shaft 24 for rotating the clamping disk and the

pipe 12 is centrally axially bored through, and the pull rod
122 extends through this bore. By actuation of the hydraulic
cylinder 124 the pull rod 122 can be moved from the rest
position 138 shown in the lower half of Fig. 19 to the wider
or working position 140 shown in the upper half of Fig. 19.
Thereby the sectors 118 are moved out of the rest position
shown in the left half of Figs. 17 and 18 with close spacing
from the inner surface of the pipe 12 into the working
position shown in the right half of Figs. 17 and 18 lying with
tension against the inner surface of the pipe 12. This
movement 1s caused by the appropriate displacement of the

clamp jaws 132.

The drive shaft 24 extends through a cutout 144 of the base
plate 72 of the overall device and is mounted rotatably in a
manner known to those of ordinary skill and is caused to
rotate by a drive motor 146 with hollow shaft drive 148. The
opposite end of the drive shaft 24 exhibits a mushroom shaped
widening 150 with a planar end face 152, upon which the planar
slide surfaces 154 of the clamping jaws 132 lie radially
slideable. The slide surfaces 156 of the clamp jaws lying
opposite to the slide surface 154 lie slidingly against the

- 17 -



4. Process according to one of the preceding clains, thereby characterized,
that for formng a multiple-bent - 29 fl ange, the process is repeated
multiple tines sequentially. 5. Device for carrying out a process according
to one of the preceding clains, characterized by a clanping disk (22) with
cylindri Cr?.| Ci Sgyference surf%c 2483111&; rgggm bI jjntq t hSeec nsu?e of t he
pi pe (1325l Whi®eh 55§ adj Pusttabf8 Be?ween aresting sejtcfl ng space osé’y to
the i nnecrews f a6e afo t bike prp@hicbdin atthed pweadnsagt ms@ Wt IThér iseireonral
engagerrent agai nst_ the inner circunference_of the pip a dr| ve shaft (24)
nount ed Wx@&séga"rl'h%‘?uﬁf]%t &tForMment et Flefe ]cqgarrbpnd:l'tﬁ sR1BR) Jaws drive
motor (145) {65chOLAUIRY Lhe debigsahyf lsiiaf: apsinel gugplabesbatange. and
a bendi ng jaw 26, 30) pivotable between a rest position Tying against the
i nner stlge @Iammejwspellb be bent ( 10 , 18 ) and a work position
representing the finished bent pipe piece (10, 18) with an at | east
partially cylindrical contact surface (190) for contact with the pipe piece
(10, 18¥hewWaetkeive t1en cykendriradurdicareber desttahl@eCQﬂi@ﬁﬂgSNBEQCQd{ll:@D) i's
smal l er than or equal to the_dianeter of the pipe piece to be bent (10, 18)

and t het@geFiRfer WREhgHihof hPPiésc&ﬁQac?fsﬁﬁlﬁac%li’@IQOF aws gkdAat 8t 1PNEN & he
ength olndhe PABEPI GGEIaoe D5¥I O6: acEaRdi Gud 018 i M 5, charact eri zed by

a shaping roller (32,7 34) noveabl e between a rest position spaced fromthe
p| pe (12) and a wor Ki ng position lying against the outer surface of the

d 0 f th 10, .1 t b
Pone e phyRBgRRSor i RS (s 251 el RLPEAR BRGI L Paa Fhat 3¢
bl ock (d@9portdd CAxal iyt Ba moentdmie dlmedns Bos fofleﬁ)a h% 1hekd cimx@
agal nst rotation relative to the pipe axis (28). 7. Device accordi ng to

claim 55}éﬁlf16 t ﬁéﬁe@lr@%yacﬁléfrﬁlz@cﬁntﬂhatlﬂ@e ctarpengidicdie (paraw
| d
conpri s adH ih €sSE a(xrgp]@flég"&ﬂe&%‘ i PEJ aﬂ{;“%k& Fl%‘%)h‘ﬁ%;?;%a%f

resting setting an a spre setting anping di s

spr eadit\lgedwvdem(lg%ndlzzo bZ4)the ulevice 3z2ordilngive (tbaitrhe7,pjlmaer eby
characterize%, t hat thg sgreadl n dg ice is co rlsed of a ¥VI |n end
(120) oF*H°pd8- rod T 155} SsI ARt RT3 Y HiceRT ( i'tFeni ng

rel ati veot@et hies plp%@@e%i ( Z%hl@:@oaﬁ&aa@cwst hat F@lﬁﬁ@feze@d&xqfcttﬂ&mas_ect ors
(118) of the clanmping jaws (132) erein the gull rod (122) is connected

to a pufPnpeahson194) the, c@@mp@élga@cl@rlﬁu%?g §® ehai RiBe ¥Ralactidr Z&teDHy a

spring S d e t i t QIS 1 f t rk

Settlngp%a§§ﬁ%£§e§% Ségkgnaggangg UhHa Q%s&g%aﬁ%% QES ¢ % %Endfﬁ@ éB%ﬂ%)
(bending jaws 26 and shaping roller 32). Of course, the
slanting of the widening end 120 can be reversed, that is, be
reduced towards the right in Fig. 19, in the case that an

oppositely operated pressure rod is employed.

The return of the clamp jaws 132 during de-tensioning of the
clamping disk 122 back into its rest position can occur in
simple manner by not shown springs, which are incorporated in
the individual clamp jaws, or by an endless pull-spring
running about the outer circumference of the clamp jaws,
likewise not shown, which would be incorporated in a likewise

not shown groove.
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10. Device accor characterized, an externally clanping ring conical outer
inner surface is associated neans ( 124 ) . ding to claim5 or 6, thereby
that the clanp disk (22) is conprised of cylindrical and inner conical
‘'slitted (174) and a clanping plate (180) with surface |ying against the

inner cpnical (17 of _{ he .cl anpi [ 174),. which wth .a 11 _.rod (122)
W th puzlg)?terrll?/tt(élYL?L.yDe%llg%edE%‘é(e)r8?%5% (Q)QC i’ i‘& Y eereg%)f cmaér%%ctsehﬁwzned,

that thensrig. (282) bef ndimiteddanpiang rbayl (#ddatisen- rI3hg 164l antfedvirielat i ve
to the longitudinal axis (28) of the,clanping ring. 12. Device according to
one of PR AELSTt 5148 (OFerdIRP i abiReT z8U0et haf RECYRESH: YWibhe 956t i ons

of the seppEricsurfage 9P NN 194 €1 SUPROLT cLALI 86S ¥4l Iteside
introduced in a recess of the contact surface (190) of the bending jaw

(26), whiiehbptdjeetstspinghihyg Bé¢ond Thire pdodactl 68ucifacd s BIQ)vearmhats

nmount e t at abl e _about shaft, .(196) . par al the cylinder is of the
cont act 40 PrBASBeoo 1 Rttt 'SEL P g bh ERrriEY AN epgt 2

char actierizgd, adrait nul tdmpleinear afl ethsugpakte rehdet s 2@194) Nartirgddahed in
recesses in the contact surface_(190) of the bending jaw (26) spaced apart
fr om ea@PQF hBPUNEANTDEYPEE HEddr AR tle ohees® efaPreinary F£kildh&dhy
charactggizedsidbatgt he bending jaws (26) is a fully cylindrical bending
roller, which is nmounted rotatably about a rotation shaft (200) extending
in the cylinder axis, wherein it's rotation nount is pivotable between work

and resjy positions.together with the bendi.ng rollers. 15._Device cordi ng
o one B EaereA 8 ATV EREr 4By e h RRET UG, Of has 1 EREbTRG TN r
(32, 34epxhiddt ton theidertuttl Ghthurder ande whéi Pir(ide BBrabbed ik
cross-section is rounded or sharg edged, which tip_transitjons to flanks
(40, 425hovpi éR dE¥IHhe Phe aKsi Ped behdi F§i&ngtePqAUTe0) tBF (HeMidKge
(10, 18); 9k 2Hec3n9herf cihRp ihg 194 with cylindrical circumference

gsurface 116 and conical inner surface 176, which clamp ring
174 is divided by a circumferentially running slanted slit
172. Against the conical inner surface 176 lies the outer
surface 178 of the clamp plate 180 having the same conical
shape, which by means of bolts 182 and nuts 184 is secured to
the widened end 186 of the pull rod 122. By displacement of
the pull rod 122 in the sense of the double arrow 188 between
the detensioned resting position shown in the upper half of
Figs. 21 and 22 and the tensioned work position shown in the
lower halves of Figs. 21 and 22 the clamp ring 174 allows
itself to be tensioned or as the case may be detensioned with
development any desired amount of force. A slit of the
clamping ring 174 running in the axial direction parallel to
the pipe axis 128 would also be possible. The slanted
arrangement of the slit 172 however prevents, that the gap
opening during clamping causes a gap in the widening of the
pipe wall causing a deformation or wrinkle in this location.
The return of the clamp 174 during detensioning occurs in this

case by the spring effect of the clamp ring itself. As
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- 16. Device according to one of clains 5 through 15, thereby characterized,
that the pivotable bending jaws (26) and the shaping rollers (32) with
their associated nounting and drive el enents and assenbled into an
~integrated stable work unit, which is rotatable about the pipe axis (28)

relative to a work. unit co d_.of pe (12 nd. chapp di sk (2

i ncl udlrh STotHe, ngh%in&p&ﬁ fé‘?v%%t ggn %e E%r}\}?g%ag}i%(li:or i ng ?%éc%)éﬁo%nm

t her eb}blcﬂ‘tﬁfr@é‘éﬁbﬁ@, ehBaksBUlgull esppikg UANt sa (380032) o etBé Sicrliakgt ed
about the circunference of the pipe (12), which are respectively adapted
for carfyihg™it one of the bending processes for the fornation of a flange
(10, 18) with nmultiple bends. 18. Device according to claim 17, thereby
characterized, that the work units (26, 32) are respectively provided on
noveabl & sledsppadgnt othataphat ishreato ndten v arh prisneisanet etbeopipke 1g8i.pe

12) . r di t f 1.t0,18, th t d,
that t idisoves Srnd o408 95 tne] Laten: 8 EETUEL pParBEEaly Toli CHoaPErE g iy
connect@ikivi bb each AbhamnfameeRROSHA e thrdsdes Bradit €l ARGeatshayat es Thd?2) ,

that between the side plates (80) a broad sector _plate (84) extends, on the
two si ddiPfenhi th: f a8 AF MRSRETE Vsilat &5l {B0o5o r%%ﬁe@’t’?i?elt emAEBEgui de

rol | erg3{394) 2ar e J@tiat ahl ¥r IOUY e dna WBL¢R1 I ¥R ARRI AFLi S{idnedrgyi dee

grooves (96) on the inner side of each side plate (80) and that the sector

pl at e (Bmicay rofescheeldmighiad) §lawyg 26) of the work unit. - 33 20.
Device according to claim 19, thereby characterized, that the sector plate
(84), in cross section taken parallel to the sector plate (80), forms an

i nconpl gt ec@eé CsuBbedibsh Fhgsm ddl ehsr@g?hoe 50 RSNt ol sCichiddameate ( 88)
is mssing, wherein the stralcght lines (90, 92) connecting to the arc (88)

intersext berdiug OR¥ScER eanPoPREPERTt FOlALES(88) , aBAdShANR tegeddierace of
t he Se%%fl){h% rﬁén‘*% S'Eftﬂsd%P%?' ppe é%é b8 %@E%Edw@ht Q% %e% I Rg | aw
Vi C a

(26) according t aim there aracterize t gear
teeth asfe prnevspdedadncibepdipbi ddiskcl2 .surHiare. 023 taedseet shopl at €1@84)

correspondi toth a 88 ich are in enae nt_wth ri v ni on
(102) g rir‘l?fé%' ffl éﬁﬁéﬁn)spi'%%) . WCETH ¢ gE Or AR S o%(?r'?’ d‘%’ %: aims
to 21, n'ﬁeh%eﬁ.by tg{@r A ied, rdlNadrd Wa Bsudrdevisess (204 are pioakiced

mounted on a rail system noveable in the direction of the pi pe axi s _(28)
f or pr mxsﬁwméeﬁaedeﬁa§laﬁtatﬁxep@u% shae gfdtibre RIB)12s prld\d ded
for o} es..( ) r t

oppoS| te Jlllﬁ ga?\gn%és a%fg?ﬁgﬂ%gpgn (igé a%Bg’% 88 5809 pA%RYah R 8RS in

. AF. A %uﬁﬁ&Qréck’Q ﬁ@sA&%:ALQgAhnA@ A%eAd AR IAS A AL ABhdybipyg pAkecAy A0Af 9. Af
39 Af%Af Ay LA@_ Af 9. AL. AL, AL. A9. A9) LNk$ . .

" $996 &89 ( g?ﬁ)kf%‘? E'dol] N REARSARCLY ES]@E? ]?%13] cSLEEPERPcafisfcaPa] ca] ca
] ca] ca]wad £l sl Cadﬂé?a]gﬁilecahﬁahﬂ cay] caj saphkaal 41id d)nd 1d "Wekwised- ke O . 5/
/0000" 194WL 211112

clamping disk 22 and shaping roller 32. The tip 36 of the
cross-section of the shaping roller 32 ends at the point,
where the projecting pipe piece 10 is to be bent. By the
shape of the shaping roller 32 the shape of the bending edge

on the pipe end can be determined.

The pivotable bending jaw 26 lies on its resting position
according to Fig. 23 against the inner side of the pipe piece
10. Its axial breadth is at least somewhat larger than the
axial length of the pipe piece 10 to be bent. Thereby it is

ensured that the pipe piece to be bent is lifted as a whole
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serves for bending of the pipe piece 10 about 150°, while the

tip 38 serves for bending the pipe piece 10 about 90°.
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In Fig. 29 there is schematically shown how, absent precise
demands on the forming precision of the formed flange or rim,
one can entirely bend without shaping rollers and only with

clamping disk 22 and bending jaws 26.

Figs. 30 and 31 show an embodiment of the bending jaw 26 with
almost half cylindrical contact surface 190 in resting

position (Fig. 30) and work position (Fig. 31).

Fig. 32 shows in somewhat enlarged scale a partial
repregentation of a somewhat differently shaped bending jaw 26
with flatter cylindrical contact surface 190, which is secured
by screws 86 to a only partially shown, pivotable sector plate
84. The contact surface 190 lies with all its frictional
force against the inner wall of the not shown pipe. In the
following figures the individual advantageous embodiments of a
gimilar bending jaw 26 as 1in Fig. 32, however with less
friction between contact surface 190 and pipe inner wall is
shown. It is actually ideal, when the working radius of the
contact surface 190 of the bending jaw 26 corresponds to the
pipe inner diameter. Without serious disadvantage the radius
of the contact surface 190 can however be smaller than the
pipe inner radius. Thereby it is possible, with the same
bending jaws to change through multiple pipe diameters. In
the main friction location in the center of the contact
surface 190 there can, for a substantial reduction of friction
and drive, in the body of the bending jaw 26 a roller mounted
support roller 194 be introduced, of which the rotation axis
196 runs parallel to the contact surface 190 and of which the
circumference surface 198 projects slightly beyond the contact

gsurface 190. The pipe piece 10 to be bent then lies in this
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The bending jaws 26 can be further improved by introduction of
a whole geries or chain of support rollers 194 in the contact
surface 190 in the same manner as the support roller 194
according to Fig. 34. In the shown embodiment according to
Fig. 34 five such support rollers 194 are provided in a chain.
The remaining part of the contact surface 190 between the
support rollers 194 prevents a drooping of the wall of the
pipe 12 between the support rollers 194 which would result in

wave formation and stretching or distortion.

A minimal friction between bending jaws 26 and the inner wall
of the pipe 12 is achieved when the bending jaws 26 according
to Fig. 35 are fully cylindrical with cylindrical contact
surfaces 190, wherein the entire cylindrical bending jaws 26
are mounted rotatable about a drive shaft 200 on the sector
plate 84. Although in this manner the least amount of
friction is produced, since however in most cases insufficient
space 1is available for a large diameter of the cylindrical
shaped bending jaws 26, one must accept the disadvantages in
the deformation formation as well as stretching of the pipe
wall. These disadvantages are lesser in the case of greater
pipe wall thicknesses so that 1in the «case of bending
thicknegses above 1.5 mm such a "bending roller" can be

employed in the place of bending jaw 26.

The total inventive device for carrying out of the inventive
circular pivot bending process can selectively be carried out
both in the horizontal as well as in the vertical pipe axis
28, wherein there is preferred on the one hand straight pipes

and on the other hand shorter pipe-shaped pieces to be shaped.
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For a rational preparation of straight pipes with flanges 10,
18 formed on both ends using the inventive circular bending
process, devices 204 of the described type are seated upon a
common rail system designated overall with 202 mounted to be
slidable according to the double arrow 206, so that the
clamping disk 22 and bending jaws 26 indicated schematically
lie on opposite ends. Each device 204 can be moved using an
independent driven threaded spindle 208 in the rail system
202.

For introduction of the pipe 12 the devices 204 are moved
apart from each other, until the pipe length of the pipe 12
fits between the clamping disk 22. After that both devices
204 are moved towards each other, the clamping disks 22 are
introduced into the pipe ends until reaching an abutment,
which is set to the processing length of the pipe. Both
clamping disks 22 are clamped in the processing position, and
processing occurs subsequently simultaneously on both sides.
For removal of the pipe 12 the devices 204 must again be moved

apart from each other.
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28
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32
34
36
38
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52
54
56
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60
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64
66
68
70

first projecting pipe piece
pipe

bending edge

axial direction of the pipe
second projecting pipe piece
sharp bending edge

clamping disk

drive shaft

first bending jaw

pipe axis

second bending jaw

first shaping roller

second shaping roller

tip of first shaping roller
tip of second shaping roller
flanks, first shaping roller
flanks, second shaping roller
arrow showing spreading direction
arrow, drive shaft

outer surface

arrow

displacement axis

arrow

arrow

arrow

displacement axis

arrow

arrow

arrow

arrow

sled
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71 sled guide

72 base plate

74 double arrow

76 rotation drive
78 threaded spindle
80 side plate

82 intermediate plates
84 gsector plate

86 screws

88 arc

90 straight

92 straight

94 guide rollers

96 guide rollers

98 gears

100 rotation drive
102 drive pinion

104 mounting block
105 central axis

106 threaded spindle
108 drive motor

110 spindle follower
112 holder

114 slit

116 circumference
118 sector

120 widening end

122 pull rod

124 hydraulic cylinder
126 gap

128 inner surface
130 outer surface

132 clamp jaws
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136 end face
138 rest position
140 work position
142 screw
144 segment
146 drive motor
148 hollow shaft internal gear
150 widening
152 end face
154 slide surface
156 glide surface
158 counter disk
160 screws
162 distance housing
164 ball rotation mount
166 gear
168 pinion
169 holds
170 drive shaft
172 slit
174 clamping ring
176 inner surface
178 outer surface
180 clamping plate
182 Dbolt
184 nut
186 connecting end
188 double arrow
190 contact surface
192 slanting
194 support roller

196 rotation axis
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198 circumference

200 drive shaft

202 rail system

204 circular rivet bending device
206 double arrow

208 threaded spindle
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1. Process for the unitary forming in of a flange or rim

on an end of a pipe of sheet metal, thereby
characterized, that the pipe (12) is subject to annular
clamping tension along its internal surface near one of
it’s ends, wherein a segment of the pipe projects
beyond the annularly clamped and tensioned internal
surface, wherein at least one axial partial segment of
the projecting pipe piece 1is bent outwards by the
exercise of pressure against a segment of the
circumference of it’s inner surface, until achieving a
desired angle of bend outwards away from the pipe axis,
and that by the rotation of the pipe relative to said
circumference of it’'s inner surface, in which the
bending takes place, the desired angle of bend is
imparted to the entire pipe piece or partial segment

thereof.

2. Process according to claim 1, thereby characterized,
that a bending out of the pipe outer side at a location
within the segment of the circumference in which the
bending is taking place 1is prevented by exercising
force from outside upon the pipe at the location of

bending.

3. Process according to claim 2, thereby characterized,
that the exercise of pressure upon the location of
bending occurs with reduced friction on the pipe

rotating relative the location of bending.

4. Process according to one of the preceding claims,

thereby characterized, that for forming a multiple-bent
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5. Device for carrying out a process according to one of
the preceding claims, characterized by a clamping disk
(22) with «cylindrical circumference surface (48)
introducible into the inside of the pipe (12), which is
adjustable between a resting setting spaced closely to
the inner surface of the pipe (12) and a spread setting
with frictional engagement against the inner
circumference of the pipe, a drive shaft (24) mounted
fixed against rotation relative to the clamping disk
(22), a drive motor (146) for rotating the drive shaft
(24) against great resistance, and a bending jaw (26,
30) pivotable between a rest position lying against the
inner side of the pipe to be bent (10, 18) and a work
position representing the finished bent pipe piece (10,
18) with an at 1least partially cylindrical contact
surface (190) for contact with the pipe piece (10, 18),
wherein the cylindrical diameter of the contact surface
(190) is smaller than or equal to the diameter of the
pipe piece to be bent (10, 18) and the cylinder height
of the contact surface (190) is greater than the length
of the pipe piece.

6. Device according to claim 5, characterized by a shaping
roller (32, 34) moveable between a rest position spaced
from the pipe (12) and a working position lying against
the outer surface of the pipe (12) at the bending edge
(16, 20) of the pipe piece (10, 18) to be bent, which
shaping zroller (32, 34) 1is mounted rotatably on a

mounting block (104), which with the mounting block
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pipe axis (28).

7. Device according to claim 5 or 6, thereby
characterized, that the clamping disk (22) is comprised
of multiple sectors (118), which can be adjusted
between a resting setting and a spread setting of the
clamping disk (22) by a sgpreading device (120, 122,
124) .

8. Device according to c¢laim 7, thereby characterized,
that the spreading device 1is comprised of a widening
end (120) of a pull rod (122), which with slanted side
surfaces (136) widening relative to the pipe axis (28)
cooperate with the inner ends of the sectors (118) of
the clamping jaws (132), wherein the pull rod (122) is

connected to a pull means (124).

9. Device according to claim 8, characterized by a spring
biased reset device for returning the sectors (118)

from the work setting to the rest setting.

10. Device according to claim 5 or 6, thereby
characterized, that the clamp disk (22) is comprised of
an externally cylindrical and inner conical slitted
clamping ring (174) and a clamping plate (180) with
conical outer surface lying against the inner conical
inner surface (176) of the clamping ring (174), which
is associated with a pull rod (122) with pull drive

means (124).

11. Device according to claim 10, thereby characterized,

that the slit (172) of the clamping ring (174) is
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12, Device according to one of claimg 5 to 11, thereby
characterized, that at one or more locations of the
support surface (190) one or more support rollers (194)
is introduced in a recess of the contact surface (190)
of the bending jaw (26), which projects slightly beyond
the contact surface (190) and 1is mounted rotatable
about a shaft (196) parallel to the cylinder axis of

the contact surface (190).

13. Device according to claim 12, thereby characterized,
that multiple parallel support rollers (194) are seated
in recesses in the contact surface (190) of the bending

jaw (26) spaced apart from each other.

14. Device according to one of claims 5 to 11, thereby
characterized, that the bending jaws (26) is a fully
cylindrical bending roller, which is mounted rotatably
about a rotation shaft (200) extending in the cylinder
axig, wherein it’s rotation mount is pivotable between
work and rest positions together with the bending

rollers.

15. Device according to one of claims 6 to 14, thereby
characterized, that the shaping rollers (32, 34)
exhibit on their outer circumference a tip (36, 38)
which in cross-section is rounded or sharp edged, which
tip transitions to flanks (40, 42), which define the
desired bending angle (14, 20) of the flange (10, 18)

or the angle of the rim.
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le.

17.

18.

19.

Device according to one of claims 5 through 15, thereby
characterized, that the pivotable bending jaws (26) and
the shaping rollers (32) with their associated mounting
and drive elements and assembled into an integrated
stable work unit, which is rotatable about the pipe
axis (28) relative to a work unit comprised of pipe
(12) and clamp disk (22) including mounting and drive

elements.

Device according to c¢laim 16, thereby characterized,
that multiple work units (26, 32) are distributed about
the circumference of the pipe (12), which are
respectively adapted for carrying out one of the
bending processes for the formation of a flange (10,

18) with multiple bends.

Device according to claim 17, thereby characterized,
that the work units (26, 32) are respectively provided
on moveable sleds (70) for adaptation to the various

diameters of the pipe (12).

Device according to one of claims 1 to 18, thereby
characterized, that the work unit (26, 32) includes two
side plats (80), which are rigidly connected with each
other on opposite ends via intermediate plates (82),
that between the side plates (80) a broad sector plate
(84) extends, on the two sides of which facing the side
plates (80) respectively multiple guide zrollers (94)
are rotatably mounted, which run along arc shaped guide
grooves (96) on the inner side of each side plate (80),
and that the sector plate (84) carries the bending jaws

(26) of the work unit.



20.

21.

22.

Device according to c¢laim 19, thereby characterized,
that the sector plate (84), in c¢ross section taken
parallel to the sector plate (80), forms an incomplete
arc, of which the middle section opposite the circular
arc (88) is missing, wherein the straight lines (90,
92) connecting to the arc (88) intersect outside the
center point of the arc (88), and that the surface of
the sector plate (84) defined by line (92) is connected
to the bending jaw (26).

Device according to claim 20, thereby characterized,
that gear teeth are provided on the cylindrical surface
of the sector plate (84) corresponding to the arc (88),
which are in engagement with a drive pinion (102)

driven by a drive means (100).

Device according to one of c¢laim 5 to 21, thereby
characterized, that two such devices (204) are provided
mounted on a rail system moveable in the direction of
the pipe axis (28) for processing the two ends of a
pipe, and that a drive (208) is provided for moving the
associated devices (204) towards and away from the

oppositely lying ends of the pipe (12).



