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Closure element for pipe ends

The invention relates to a closure element for closing an end of a pipe, in particular a
steel pipe, having a circular base cover, by means of which in an assembled condition
it is possible to close the end of the pipe, on which on a side facing towards the pipe
at least two clamping elements are disposed which in the assembled condition are
supported on an inner surface of the pipe and hold the base cover for closing the end
of the pipe. '

Closure elements of this type are used typically to protect pipe ends when pipes are
transported and the interior of the pipe is to be protected against the ingress of dirt or
moisture. Also, if the pipes are welded or bolted on the building site, the pipe ends
must be protected against damage during transportation.

Attachable closure elements have hitherto been established as temporary protection
for pipe ends. Closure elements of this type consist of a base cover and of a
cylindrical outer casing consisting of an elastic synthetic material and formed as a
collar, wherein the collar engages around the outer periphery of the pipe end and
becomes more or less fixedly clamped to the pipe in a non-positive manner by means

of elastic resilience.

However, these closure elements are faced with the problem that, on account of the
collar which lies on the outer surface, the closure elements frequently become
detached from the pipe end or become damaged during transportation e.g. as a result
of shaking movements or relative movements of the pipes with respect to each other,
and therefore the protective function is no longer provided. Moreover, it is necessary
to adhere to very narrow tolerances for the inner diameter of the collar, so that on the
one hand the collar lies in a non-positive manner against the pipe surface and on the

other hand can be attached without excessive application of force.

Documents DE 10 2006 045 592 A1 and DE 84 14 522 disclose closure elements
which are not attached to the pipe end in the manner described above but rather
become fixedly clamped inside the pipe. For this purpose, the cover of these closure
elements has elastic clamping elements which are distributed over the periphery on

the side facing towards the interior of the pipe and, when inserted into the pipe,
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.Closure el enment for pipe ends The invention relates to a closure el enent
for closing an end of a pipe, in particular a steel pipe, having a circular
base cover, by nmeans of which in an assenbled condition 5it is possible to
cl ose the end of the pipe, on which on a side facing towards the pipe at
| east two cl anping el enents are di sposed which in the assenbl ed condition
are supported on an inner surface of the pipe and hold the base cover for
closing the end of the pipe. 10C osure elenments of this type are used
typically to protect pipe ends when pipes are transported and the interior
of the pipe becoms drmpadovithdbe inaiirfase ofthe pipa gy awans of elastic resilieres- st ur e.
Also, if the pipes are welded or bolted on the building site, the pipe ends
nmust be protected agai nst damage during transportation. 15Attachabl e
cl osure el entribe caRaRE closyrs slamenbel this bPs e Spfeef R Clokp BleREDtShEeRBISi on f or
pi IO_e gnd& | Chigtsetied fRNEIRBRIpS el istl_b's§thb?(pﬁh§ef§eimhecﬁreaomsemear and of OIa
cylindrical quter casipg consistin n elastic synthetic material an
formed as®a 8'8?9%?%%& s Herree E%’%[ ggs f@ﬁ@ﬁ%%ﬁg}eoﬂﬁc?u?ﬁ%e %fdtgeeplp%g?(# phery
of the pipe amnddasscthobetyage araund ¢heqipd e@sts fi xedly cl anped to the pipe in a
non-posi tive manner by neans 20of elastic resilience. However, these
closure elenents are faced with the problemthat, on account of the collar
whi ch |i es ohoweserdathercase of thess clodwee elementscorippingdygsdorfremguiemtiiey becone
detached fro i i ; i e.g. as
aresult 25 P LR R A . PR e b SR P %
respect t d° eaB®Ntant Reipts a5¢ alse ResseRtyYhich 38 IgRdde e GIQRre elRRENDRCPBINGo | onger
provi ded. Mngawsiently dethdheBBBMIREpYPet 0 adhere to very narrow tol erances for
the inner dianmeter of the collar, so that on the one hand the collar lies
in a non-positive manner agai nst- the pipe surface and on the other hand can
be attached wotdover, indKe esszi of Botapluticdd it ismlisatlivantageeus Bat dg.dultherdase BEa 10 2006

045 592 Al d 84 14 522 discl . 0s. | t [ ot
attached toa??{BSPEt B@ereﬂﬁm?tﬁr ?’Ihdzgcr 2 ﬁvgfy'%z'gé‘?eri I e@%b@@\@u@n}bg ﬁfep obecoms
fixedly abanpiffdrenhdosiiee eloments jereqéiicad, sihcesthp efgsticgampihe eleoeets adhthesbese

I I . . . et q
closure el empif, Q@stﬁﬁeeél&:?ﬁg?ggfcgﬁc Iﬁ-ﬂgb@rg ﬁrsgg‘??rténé(fﬁﬁu‘&t'&at?&n@g?ihéﬁﬁdep.‘“e over

t he peri phery on e si _ he 1 nterror the pi pe and,
when i nser t ediametes whieh inpihgeange of rallingdeleranced atapedo several e i nner surface of
the pipe by nmeans of elastic resilience.

‘In the case of pipes whose wall thicknesses can vary, depending upon the order, by
20 up to 10 cm or more while the outer diameter remains constant at e.g. 600 mm, as is

possible e.g. in the case of seamless, hot-rolled pipes produced by means of the

pilger method, the known closure elements which are cdnfigured for clamping within

the framework of rolling tolerances only to a nominal inner diameter can no longer be

used.

25
In such cases, closure elements designed in accordance with the respective wall
thicknesses must be used. The provision of the requisite large number of closure
element variants is very complicated logistically, is cost-intensive and thus
uneconomical.

30

Moreover, laid-open document US 2008/0236691 A1 already discloses plugs used to
close a plurality of bores in a concrete pipe. The total of four bores in the casing
surface of the concrete pipe are used for attaching a cable in order to handle the
concrete pipe for laying in the ground. If the bores are no longer required they can be
35 closed by the plugs. Each of the plugs consists of a disk, a support part and elastic



~I'n the.case of closure elenments of this type, the risk of the closure

el ements becom ng detached fromthe pipe end is less than in the case of
the previously described 5cl osure el enents, as the base cover lies flush
agai nst the end surface of the pipe end and does not engage around the pipe
end. However, in the case of these closure elenents, gripping |lugs for
removi ng the closure el ement protrude beyond the outer periphery of the
pipe, so that in this case 10contact points are al so present which can | ead
to the closure el ement becom ng inadvertently detached fromthe pipe.

Mor eover, i nfithdhe alepargdiskhasta dianeter whish [stlarger thans the\diametefedbthe haegine. g. i n

the case of BroePRUoBBL ! fie md@rg?&eeanmkgfsaﬁa e b%?’éulé'aﬁﬂﬂeﬂ’&@ﬁtréﬂyﬁgmer51

a Iarge nunber rent closure elenments Is reqU|re Sl nce

elastic cl anBlefjuedPenswrpoteatwhichexiangnaway 6 the widerrideranddhys Riprydes
Corrpensat e f pfio he®ole ih hh@ééééﬁmb!éﬂ%ohdm&nh?hé mbrt%ﬁlﬁsé 8h oMfBt &Bmbier t he range

rolling tolerances are u ose wal |
th| cknessgs Whigh\ v%?%mevﬁﬁb%'ﬂ&eﬁg"aﬂﬁ%'"f‘?féﬁm G('i‘é"r°f ﬂl?yb jBOEJG {%’()Aoc%l% mor e
whi | e t he ouagschdhapry @ the @b’ the foneptiant thatrueif@m sufportipart ae exterpatigsi bl e

C P er "ot nodBe RS ST Dbk SR SRR L R BRSO e
wi thin the fiaagatiankheneodibmetgr ofdheberec diponimsgrtionm obthe supped partiwitbrtheli amet er

can no & ONIChubRiciRE Sore2Relils TUEN 6 8RS AhMRER) f HPALE oigPbaRcd | 0

accor dance ect nesses must e prOVISIon
of the rdaui thQréa“Yaﬁgg@Sfrﬂ]ﬁﬁ@?f‘G@" Q,flth%mf@ Hleahstie resiienemefdhe fins\gerves to

conpl i cated hggiyed blﬁ@lnltue bbre. %S;suu%w&@fp@d{s% RedupptispdieaROmcal - 30
Mor eover, | ai d-open docunent US 2008/ 0236691 Al al ready discloses plugs

used to cl 0s 8ro8upRd s PRYPiBES BBHELC MateslaLiBiREaBBONIGPAtThe total of four
bores in the casi ng surface of the concrete pi pe are used for attaching a

cable in ord nd| e cqncr e round. |If the
bores are noqkf‘ﬁrﬁgoé‘? a[r Lﬂ? ?fﬁ@?/'" %{ﬁ'oﬁéé)%’g&'ﬁ%gé’g’\é %PE‘B Each of the
pl ugs consi staforaherdiodedtype wh&hppm)be insantdd iatocanednd of acpnpeaanﬂlwimh o‘ﬁhlae pl anar

i sk has 2 doAUELET ool e bAIFELe ANAR ISl BB AL i BRNGRd " O der

to cover thef acin orelsajomd
central |y by trahspodation drdram tbeipiher handawith whomsltare)aoremdbommenﬁetmame

under si de a”%ﬁb%%d?ﬁt@&% ?add%Qinyh@sBﬂi‘fi@adt Bitblefcdsin S kfGknegyNglbt i on. The
support part has an outer ter
changes in the nominal inner diameter.

20
This object is achieved by a closure element in accordance with the features of claim
1. Advantageous developments are described in the subordinate claims 2 to 15.

In accordance With the teaching of the invention, this object is achieved by a closure

25 element having a circular base cover, by means of which in an assembled condition it
is possible to close the end of the pipe, on which on a side facing towards the pipe at
least two clamping elements are disposed which in the assembled condition are -
supported on an inner surface of the pipe and hold the base cover for closing the end
of the pipe, wherein the clamping elements are releasably attached to the base cover

30 and can be attached in various positions to the base cover for selectively adjusting the
radial position of the clamping elements on the base cover, so that with the outer
diameter being consta’nf, it is possible to adapt fiexibly to different nominal wall
thicknesses by changing the radial position of the clamping eilements on the base
cover.

35



- 5whi.ch.is sonewhat snaller than the inner dianeter of the bore. In order to
be able to attach the plug in the bore, the four ends of the cruciform
support part are externally adjoined in each case by elastic fins whose
outer ends have a dianeter which is larger than the inner dianeter of the
bore. Upon insertion of the support part with the fins into the bore, the
fins yield in an elastic manner. and lie gpith their outer ends 10internally
agai nst the inner wall of the bore. The elastic resilience of the fins
serves to hold the plug in the bore. The plug with the disk, the support
part and t helnfthegssembindagnditien. 4 kasesevarilies tushagainetthe endswtace of the

i nj ecti on- mogihdary QI&EGIS thér Qﬁ‘d @fftﬁé Bug "lthe'c‘l;arﬁﬁ?ﬁg &binests arf prB'ﬂ@ed Wyention to
provide a closure el ement 5af orenment’l oned type ch can be

i nserted int elaawawfefmaalemlqﬁ@o%@svom@hurem 'B?@'%H@mﬁ%@!p%ﬁ%raé% secur e

pur chase agaéﬁb‘bbrté@@gdlﬁb?ﬂfe i hvag er mk pIp@%nB'tl'm% HR¥&He dipBd tHefWithii@at at i on
and on the other hand, with a co %ﬁ% naI outer dianeter, can al so be

adapted s? mpl'y™ BM'VFI"@EV‘B'RY’P%"’“@ ?'i"‘t:'ﬁﬁ' en$Pt ferences in wall thickness,

i.e., changes in the nom nal inner di arret er 20 This object is achieved by

a closure el n accordanc. atures of clal ageous
devel opnent s‘?ger ftoﬁeeén ?°°8’£'8"?e W'ﬁhtﬁﬂegn'ﬁ locrj’l na?sure ?elgmﬁst 'SPy ém ﬁ'cgchor dance
wi th the teathkiimngr side ohtheibasecaveoradialyadjusiahle clampingetdmentsarelaftached| osur e

25¢el ement ha%hg% r@dlgf [{ﬂ%}ﬁbﬁ%n h%st?asggﬁ\?err’carp“e ?;{f'éd &fady%{e%hnaﬁi 2(% @ése”bl ed

condition it 1's possible to close the end o on a side
faci ng t dhar wh tﬂ?é’uﬂﬁrpib/ ragvidesiaall thigkness ythgoelreéﬁ@meéeraaf tedipgsdsed whi ch
in the assenpgypehgondition are supported on an inner surface of the pipe
and hol d the base cover for closing the end of the pipe, wherein the

cl anping el enents are rel easably attached to the base cover 30and can be
~attached in sarailéncﬁarmiut Wﬁlnﬁnckﬁ)esfsh&udhaéi@wﬂmhﬁie tolRfange rfigkiof He)pipkdgrast i ng

th di al fot t t hat

W Th' he out BvBIeERRR S RerA R 1o Pu RS 1 e Riea S TR P RATRPTE X1 bl v t o
di f f er entis noof thaklamping eldmenkstbemesvdsywitioanaiyrgdialieajustnint bs pasrt ranthef t he
clanpi ng el eB‘ﬁgrt,ért.?ﬁth‘sﬁﬁa)}?ﬁ?c?ua?igxgilh'the inner diameter up to about 10 mm can be

compensated fog.

Changes in wall thickness e.g. in the range of up to 10 cm or more are compensated
20 for by radial offsetting of the clamping elements on the base cover.

The base cover itself always has a diameter which is not greater than the respective

outer diameter of the pipe, in order in each case to prevent protrusion of the cover

beyond the pipe periphery and thus a contact surface for inadvertent detachment of
25 the closure element from the pipe during transportation.

The number of clamping elements disposed on the base cover in the peripheral
direction is advantageously governed by the inner diameter of the pipes. Whereas for
pipes with a smaller inner diameter of e.g. 100 mm two clamping elements are

30 generally sufficient, for larger pipes with inner diameters of e.g. 400 mm or greater five
or more clamping elements are required, in order to be able to insert the closure

element into the end of the pipe in the most effectively centred manner possible.

The base cover and clamping elements are produced advantageously as injectioh-

35 moUIded parts from thermoplastic synthetic material. Since these parts fulfil different



"4 In the assenbl ed condition, the base cover lies flush against the end
surface of the pipe and closes the end of the pipe. The clanping el enents
are provided with elastically deformable clanping |lips which, upon
insertion into the pipe end, are supported against the inner wall of the
pi pe and thus becone clanped therewith in a 5non-positive manner by means
of elastic resilience. Therefore, in acerdance with the invention a
closure elenment is provided, in which on the inner side of the base cover
radi al |y adjustable clanping el ements are attached whose radial position on
t he base coviinclions ipengadyrntageeys eapadine of the ipvepiicndheareaidured tiem
currently prgwt@admi@tidls.t hi ckness when the outer dianmeter of the pipes is
constant. Smaller changes in wall thickness which are within the tol erance
range of ‘the pipe are advantageously conpensated for by nmeans of the

el astical | y dmtetizaiake colenintagddd tp withstand tdagh ahreppitegndiicssvithsutt hensel ves

i t hout i al. adjys. knawn, f the Pri v ' :
Fl uct uat | bnsORHE sariidiel P b BT g RS oS 2bl iieckissisentmaiet ot o
for. Ch posgitte. iEngina¢ringtsyntbitiverssterial gsuch as fdvexaraplg @olyhmide with al0 cm or
more are comaenaatAoRar i A By YR RaAboddié nEk@PIoPREE! TENL S O
e al'ways ha

the base cover. ase caover 'Itselt alw s a dianeter wnhich is not
great er t hanptmese, wbpeirtin e eage of latiearipe diametersthe basegrover ¢andeder i n each

case to preveiditidiaff o wid stifBRing B¥&ds beyond the pipe periphery and thus
a contact surface for | nadvertent detachnent of 25the cl osure el enent from

t he pi pe'@uri ng transportation. The number of clanping el ements di sposed on
tEe base Cg}/ﬂ?he blasttobga{ dlﬁérh@brérdamaﬁg"mfstdm}@dm@@/aemmﬁm{ :yeolg?feerned by

t he i nner di aneter t he pi pes. ereas for pipes with.a smaller inner

di aneter of 8?@?6%8“ m%“?"\')% s@'?%ﬁ’?ﬁ% pérfee%'ﬁ?%'%a{ﬁ 8%??9’83'5?%?@? Ut fici ent,
for |arger pcpsasesiehient smeingdisarted, dv srdef toengure 4G@cunsmholdingraz@ngeméntve or
nore clanmpin lenents are r ipred, i er t I j r{ the
cl osure el errgﬂ&e%w%e ﬁ%seprg‘ﬁecﬁ'e[gﬁeta ‘éanﬁéld%g% %S%H]ea?eﬁégfto%]e % Ieafzsﬁ? !\:/lg'l'?l IE%ent red
manner podssi blements. The base cover and cl anping el enents are produced

advant ageousl y as injection-35nmoul ded parts fromthernoplastic synthetic

material. Since these parts fulfil different 5
The closure element can then be removed from the end of the pipe for example by

means of a material weakness or opening which is incorporated into the base cover
for injection-moulding purposes and through which e.g. a hook-shaped tool can be
20 introduced and the cover can thus be pulied out of the pipe. However, the material
weakness or opening should not be too large so as not to impair the protective
function of the cap. Opening diameters of less than 20 mm have proven to be

favourabile.

25  If an opening in the base cover is not desired, the closure element can also be levered
off the end of the pipe. For this purpose, a lever tool is attached between the end
surface of the pipe and the base cover and the closure element is levered off. This

can be performed for example with a putty knife, a screwdriver or similar tools.

30 By virtue of the fact that the clamping elements can be adjusted radially on the base
cover, a wide variety of variants can be covered for different inner pipe diameters with
a constant outer diameter, without having to provision differently prefabricated,
correspondingly adapted closure elements. As a consequence, the costs for
acquisition and logistics are significantly reduced. Moreover, since, in contrast to the

35  Prior Art, only separately manufactured base covers and clamping elements have to



funetions, 'in one advant ageous enbodi nent of the invention they are
produced fromdifferent materials. Since the base cover is intended to

wi t hstand rough transport conditions wthout getting damaged, it is to be
designed in the nost rigid and inpact-resistant manner possible.

Engi neering synthetic material, such as for exanple polyamde wth a
density of nore than 1g/cnB, has proven g o be an advantageous material for
this purpose, wherein in the case of |arge pipe dianmeters the base cover
can be additionally provided with stiffening beads. 10 The el astically

def or mabl e chatrphangried pryd Yored reonsideraply irps dlapsrant andraipsegeneapepity ig| anped with
the inner surd@r&y ff thehiidRepshs. means of elastic resilience as the closure
el enent is belng inserted, In order to ensure a secure hol ding arrangenent.
Pol yet hyl ene has proven to be advantageous as a material for the elastic

cl anpi ng 15e|rdrBéHts ass-gﬂﬂalé?ih@%lé%@re@leﬁﬁ@ﬁé inGaborbAIRe Wil thesmyedarhétermdine end

. of the pipe for exa (g nmeans o mat eri al ness or ening which is
i ncor por ag edNeRiReS; # rrg %é ﬁast?cﬁ%?fsf%? ﬂlerﬁoggfqo(gﬂln%%nmlr}gge ?JU?"B%E’& and

t hrough whi cprogis@nedintppadtics ieethnipigy eleraentd theBielves adudireehsiomddehe cover can

thus be pull gtg ga%i %methg ncpeé)gﬁde W\gﬁ\‘lgr t&%%@rta%r tF’i‘el w%ﬁtﬂlﬁ??uncﬁth&pem ng

shoul d not b&°f ge "so as ot to rnpair otec on of the
cap. Openi ngonlydrﬁfeteat Baaefcom'ssortrd!ﬁmn@@g tmhhameuq:ﬂdcmm pipe diamétarsaue abl e.
251 f an openj ir&? t he base cover is not desired, the closure elenment can
al so be levered off the end of the pipe. For this purpose, a lever tool is
attached Bet ween the end surface of the pipe and the base cover and the

closure el empngn é@ahﬁ&@dﬁ%ﬁoﬁmeﬁhbﬁn@ﬁqoermann@rsf vmédtmrtheee@ﬁmh§ with a
putty knife, a screwdriver or sim./lar tools. virtue of the ct that

the cl anpi ngeEMenisira cniiguisd toPerIiaRenRiAUS P S?SY?ﬁ like-diysiment ohhea aa] wi de
variety of vpbdituntd tieadlarising eémierd akedrdidg td e eofreritip pedvided pvall thickmesests Wi t h
a const ant og;t er._diameter, w thout having to provision differently
prefabricate RR5r espondl ngly adapted closure elenents. As a consequence,
the costgsfor acquisition and |logistics are significantly reduced.

Mor eover i N iy riar. Ar I y _
manuf actured%gﬁféneuog%g réstggrflt 5 béQ&O%%eﬁ{hgrgmefﬁégg%e\%@ %!fod?&zaa%@'reﬁéfansported
and stored, clanpingen amoyddneswmn tf@rtgrpmlletandlgeboseorira@ée-capaci ty is required
for the individual parts. In order to assenble the closure elenents in

accordance with the outer dianeters of 5 the pipes, standard base covers

and the corr dbpateihAEntoliheeiagpias eleeents withe 196tev1ike RIVEW CORNgstia ol the. The

- ¢l anpi ng ;6| eppsy éovbhe 3 HQﬁcu?ér@ rEéIMRASH B S RIhS basadauet Mderedimping
i ndependently of th Pcb&'? di aneter and the wall thickness, sq that only

di f f erent ba§l@”@8§ear’§ %‘gﬁ‘Hﬁ%l“r?gCWe'f'ﬂg MANBRLRYIBCH 5t Ppﬁgd% di aneters

are requi r edcodrfction. The raster dimension is advantageously configured to cover the standard

wall thicknesses of the pipes.

25 In order to establish the plug-in connection, in one advantageous embodiment the
base cover is provided with protruding, bolt-like eilements which in a fixed raster are
disposed in a radial manner, optionally on a plug-in strip, and to which the clamping

elements can be attached.

30 For this purpose, the clamping elements are provided with a bearing plate which can
be connected to the base cover and which, in order to receive the bolt-like elements
during attachment of the clamping elements, is provided with bores, which are
adapted so as to correspond to the bolt diameter, in the corresponding raster
dimension.

35



. I n an -advant ageous enbodi nrent of the invention, it is provided that the
clanping elenents are configured to permt a continuous or raster-Ilike

adj ustment of the radial position of the clanping elenments according to the
currently provided wall thickness of the pipes. 15 Continuous adjustability
can be acconplished e.g. by neans of displacenent-clanping in accordance
with the tongue and groove principle. The attachnent of the clanping
elenents with a raster-like plug-in connection on the 20base cover is to be
particularly recommended, since the base cover and the cl anping el enents
are to be coliv@derdeassembleihavlosirerflemanhias beafingpiates o theingjyitéal Plgmping
connecti on. dRmehRBBrEhttathE® MIhE FeshSctivél Vi) Fa@mab YheCoditekgindRg bols sover t he
standard wal | thicknesses of the pipes. 25ln orcger to establish t?he pl ug-in
connection, IN% R3a. CAR) rACSHEaTRe WiyBE VRt Hickpess ¢ epieg,yRieh Is§°B?8 FeEd with
protrudi ng, Bed torhprises Bledstrad, Suchithathhd boits afd wrged thaclghtheb@eslarmpigsethel n a
radi al manner, o ({t"tonally on a plug-in strip, and to which the cl anping

el enents tan®BOPEE INgMSYd. 30For this purpose, the clanping el ements are
provided with a bearing plate which can be connected to the base cover and
whi ch, in ordge r j |t =1] .S j t of the
cl anpi ng el eﬁ’eé{fj ésr,oto ipgeggbt\éﬁ? gg@p@,?tei?(%gtrggﬁﬁ gﬁ %ﬁg{;ﬁ%ﬁ\lgggrg? edg?agggﬁfs?&{lo
correspond t thetliase pover, the dismetars ofithe bolts and boeespontilergd taeachother fedsi on. 7
I'n order to g3saMlg&tthbin&t AN &fEBNScculsWhidpaAGLRE thit BeQfaning Ne

i ndi vidual clanping elenents are attached in the respective radial position
to the cdPr esleBigatssie beld secusely phEheRase ceier in accordance with the wall

t hi ckness of the pipe which is to be closed and conprises the bores, such
that the bolts are urged thro t he hores and bec cl anped. therein. In
order to preVEhts Ehet %l%‘?%'iQy&Hféﬁ&@&%?’&ﬁf@%’ﬁwﬁgﬁ]eﬁ%ﬁav@ﬁaﬁﬂ?y det ached
from t he baseorfigurd,sutihthatiihaseakigplaté calret bedohe detathbofrem tlee kaseaolar ed t o
each other such that during attac i . cuUr. S Wwhi ch
nsur o5t hat SO SRS Ao G g Boup Rl Be ek BEor bl OO,

| n this caseplathandthebase aivettolbesonirctdd th eacnetherl at igaetht e lecatipas lBBdr i ng
plate is coné}egéjrggga%gportsmgcéﬁgﬁs'beari ng plate cannot becone detached from
t he base cover under normal transport conditions. However, it should be
possi ble for the bearing 15plate and the base cover to be connected to each

other at |eagjon@ber! W fLRR hPBSiImRAGNEEEEERB! dande fro¥diedithSbofed SHdRthé ONS.

bearing plates of the clamping elements can be provided with corresponding bolts,

20  should this be more advantageous from a manufacturing point of view.

The invention permits numerous embodiments. In order to further illustrate the basic
principle of the invention, one of these embodiments is described hereinafter and is

illustrated in a drawing, in which

25
Figure 1a shows a schematic illustration of the front side of the closure element,
Figure 1b shows a schematic illustration of the rear side of the closure element,
Figure 2 shows a schematic illustration of the clamping element,
Figure 3 shows a schematic sectional illustration of an end of a thinner pipe

30 with a closure element and
Figure 4 shows a schematic sectional illustration of an end of a thicker pipe with

a closure element.

Figure 1a shows in a schematic illustration a plan view of one embodiment of the front
35 side and Figure 1b shows a plan view of the rear side of the closure element 1 in



. However, in a further enbodi nent the base cover can be provided with bores
and the bearing plates of the clanping elenents can be provided with
correspondi ng bolts, 20should this be nore advantageous from a

manuf acturi ng point of view The invention permts nunerous enbodi nents. In
order to further illustrate the basic principle of the invention, one of

t hese enbodi nents is described hereinafter and is illustrated in a draw ng,
in which 25 Figure 1 ashows a schematic illustration of the front side of
the closure element, Figure | bshows a schematic illustration of the rear
side of the a¢w@&danee witkherdtvertioryure 2shows a schematic illustration of the
cl anping el enent, Figure 3shows a schematic sectional illustration of an
end of a thinper pipe 30with a closure el ement. and Figure 4shows

schematic seéb® 6'H§H gre\emﬁgﬁQtalCB?fdﬁ'fced’chéh%l'“éﬂ‘F"tQ”tcﬂn%ﬁ&%f"r%ﬁ?@ C\R)’?rﬁ a closure
el ement. 8 amwnlam@e showmintfigure Ny ciebd© 8 areliheorpdrated mbioblextepdt: 1 i n
accordance with t ntion f a base cover 2, into which, as
shown in Fi gﬁ?rgeﬁtgcalﬂg géncgeag? exu?l%:'é'%”?)’g ‘ated whi ch extend 5concentri cal | y
and increase flexural rigidity. As shown in Figure |Ib, the rear side 2b of

the base Covﬁgiﬁow mqﬁlgur% he 15 t%%r nglgfthé’\ﬁ@é’ed&vérlﬂ@ . Q' EH% élﬁ@élh@r 13c (see

Figures 3 and osure e end 13a of the provi ded
with in thistowasdsthe pipgintenssie (SieRE'Qe'r%ﬁrﬁe?ﬁdd)@ﬂWﬁlwrQa‘Pféh%l?%C{Tqatﬂfl“@j 10over

the i nner Subfp@qg iR brdvided Rk & ﬁ\%\@émgle%ur%owﬂké Qéﬁbﬁggwrﬁh a0 Atribgte@nt o
radially extending plug-in strips 11 which are fornmed in onecgl ece with the

base covéf 2overilsiBngufacy ¢f dhebasseayar 22t 3uBrermaiguag spacingAtsradidl to one

alnot her and ex&brwa{g pl[]g-trf‘@rufsaﬂl\ﬁﬂlcl'daré@%h'ieﬁm oriﬁ'medegﬁtrﬂheeiémem of the

pl ug-in strl aci n et wee e bolt e el 4 are
confi gur ed s d‘?‘l’ f'E? ﬁ@"‘&ﬂ e ?F?pgﬁ- SV BaE "f%t(?rﬂnﬁgpm\/vﬁr?n eg"é %8 of the
pi pe 13 can bamaidjremlbmdl' heiradialeixtedsibh btthe plpg-it-sigpaed thegeadlialrspaciogl | y shows a
clanping ele ' i g el errent 5
consy sta of - Besap ieboRike LR e dolridfrda BE ey ol sRiReBd O o

and i nt o 18hi ohmlmahw tmcbne@s ohibe piperidtcad beaklivsted avithout gitinuy.

Figure 2 schematically shows a clamping element 5 in accordance with the invention.
The clamping element 5 consists of a bearing plate 6 which can be connected to the
base cover 2 and into which bores 7 are incorporated, whose arrangement

20 corresponds to the raster dimension of the bolt-like elements 4. The arrangement of
the bores 7 in the bearing plate 6 corresponds to the arrangement of the bolt-like
elements 4 on the plug-in strips 11 of the base cover 2. In terms of_diameter, the
bores 7 are configured such that the bearing plate 6 comprising the bores 7 can be
attached in a clamping manner to the bolt-like elements 4.

25
The bearing plate 6 is adjoined by a support strip 8 which is disposed at a right angle
thereto and which is formed in one piece with the bearing plate 6. Disposed on the
side of the support strip 8 facing towards the inner side of the pipe are elastically
deformable, laterally protruding clamping lips 9 which are aligned approximately in

30 parallel with the bearing plate 6. Provided on the other side is a stiffening portion 10
which extends between the bearing plate 6 and support strip 8. The stiffening portion
10 is important to ensure that sufficient clamping force can be applied by the clamping

lips 9 onto the inner surface 13b of the pipe.

35 If the clamping element 5 of Figure 2 is attached to the bolt-like elements 4 of the



. 20correspohds to the raster dinension of the bolt-like elements 4. The
arrangenent of the bores 7 in the bearing plate 6 corresponds to the
arrangenent of the bolt-1ike elenents 4 on the plug-in strips 11 of the
base cover 2. In terns of dianeter, the bores 7 are configured such that
the bearing plate 6 conprising the bores 7 can be attached in a cl anping
manner to the bolt-like elenents 4. 25 The bearing plate 6 is adjoined by a
support strip 8 which is disposed at a right angle thereto and which is
formed in one piece with the bearing plate 6, D sposed on the side of the
support stri pugiT gtip Al ot thakaescavae2 AR pRaWndn E@UEﬁ‘W irethisigxamaledhe peasingcal | y

def ormabl e, bRiced Rdving tBA e&rreydlb@eorﬁésaémhﬁ@ \Mtrptﬁe %of\f‘é'ﬁp@hdlﬁé so|a|lmegned

appr oxi mat el g in 30parallel wt h%vhh (ﬁ%rl n, ged on t he ot her
side is a stPEMEREHPLHIP PAIFHCOEN SuliNE e Pas %féi‘%\}é%ﬁﬁ'"ﬂt? teb P MePlate 6
and support mtstig1Bis désignatéd by ®Birefgrepos hurderallR. i s i nportant to ensure that
sufficient clanping force can be applied by the clanping lips 9 onto the

i nner surface 13b of the pipe. 9 plug-in strip 11 of the base cover 2 as
shown i n Fi glihenlirbberiofbolhlike etersentd 4 exterdihemthenqdia ditextién bratherptpgtiestripor es 7
becones cl a quoogﬂ [ I | base
cover 2. Thgﬁl ?ga%fbgs%%ésb?’? f%%\ﬁ gl%g%zti{rhl%r?ramle %’? %@%&%B& mlb t;elpﬁf strip 11
i s desi gnat ebongg inthe bearingrriaie €. snthelrthe clampwmemﬂﬁ%@rse@fedw lC'BFﬂ)ke el enents
4 extending hm,%g@tr{eadgg@gowrﬁectl on on the plug-in strip 11 of the base
cover 2 should be at [east the same as the corresponding nunber of bores in
the beari'hg plate 6, so that the clanping elenent 5 is seated sufficiently

firmy on the &aseoensee that thbruam;ﬁejelémemrssdahe)etrbdiénytdmmsfadeumh@la@ ement 5
can be radi al I\%/rgdé usted aon t he, base c uired.in accor dance

with the invE} S [ERregy/p @?F:?irqﬂ‘l’cﬁi""ﬂ? 'B‘@Q '?%Ef"ep?)&?'?'oé b fhechtaMhse cover
2 or the pl uglateb s thefpaid cones P obthelphgsin tstiipn 1tringst ba tise hanfthd radiusafthecover 2
or the |engt 21 N St L. Yy positioning the bearing plate
6 differ entlgaé‘(;encotR'Ere2 |53)'JItﬁg!elnﬁthsottfﬁegphﬁmggrﬁ)tﬁé base cover 2, it is possible
to adapt 16he clanmping elenments 5 very sinply to suit the different wall

t hi cknesses %5’ Iplgg,{?&%g%ﬁe bgé}grﬁfb?az%b 2 é?1h|y Bﬂ fn%@npohaéf%e%a%fetc@ ed to

the plug-in s IS est er the elastic clanping
lips 9 of thé '&I%’@ﬁﬁ'@eéq @d?@hthemwm@erb@éﬁﬂﬁry@m@utq Srwtéhft gilerentgvallza of

the pipe 13 tignefRseNBpé&d fmﬂé pws.ﬁcrh mee tbéyﬁﬁ@ p@wé aeRhad thk plugsn pi pe and
ensure a firmseati rom sed under transport conditions.

n
Fi gure 3 shoﬁg'pé%%%%ﬂ'ﬁh%d %@Eﬁha&ﬁ%ﬁr “i“f lagliciciamring lips 9p{t spEelgment pj pe
13 havi ngoa 2%alé pesayinyedel irtd treken@si3avhinelpigest 3thesisstohie olanfjeaswithehe| ement

1. The closure ele nsists substantially of.the hase cover 2 and the
ci anpi ng. el oot SEiaer 13¢ o0 PiE afa BHEFE ARk Peatiho Shich Knal45BRERE o, 2

conpri ses onunde tansport qeditipisery a circunferential edge 2a which adjoins

t he base cover 2 at a right angle and forns a type of circunferential

casing. The circunferential edge 2a has approximately a height of 2 30cm
and i s direcfigird hishdws aisahematiosectional Hestrstipe ofl® eud ta df 8 pine Bchavingged. The

base COV?Eat tHlﬁ&WéﬁtHﬁ Q@&%m& .E@faswwﬁcnbguréeremnﬁhm%mmmem is also

evi dent he outer di aneter of ase cover is smaller than the

out er di amet é?"%ﬁts substaptiply of thediage raver R @sd &ia claypRiRg AiPTRNt 2 dieevidand t he pi pe
13. As st at e¢haRiRVIaPH bund PcUl&T2 @n@d@é@én ® odt&phphaty a1 eimfdreatisl t he
outer di amet Eé\Eigé) Ba ;[angh gajglﬁs :tl'h% t?a%g cg\Eer g‘?’:\t a nght angle and forms a type of

circumferential casing. The circumferential edge 2a has approximately a height of 2

30 cm and is directed in the direction of the pipe 13 which is to be closed. The base

cover 2 is thus formed on the whole in a cup-shaped manner. |t is also evident that

the outer diameter of the base cover 2 is smaller than the outer diameter of the pipe

13 and is thus set back with respect to the pipe 13. As stated previously, the outer

diameter of the base cover 2 and the outer diameter of the pipe 13 can at most be

35 identical. It must not be larger, since it then protrudes beyond the outer periphery of



~35identical. It nust not be larger, since it then protrudes beyond the
outer periphery of 10 the pipe 13 and the base cover 2 could be pushed
off. The total of four plug-in strips 11 are attached to the rear side 2b
of the base cover 2. In this case, the height of the plug-in strips 11 is

| ess than the length of the edge 2a of the base cover 2 and corresponds
approximately to half the length of the1edge 2a of the base cover 2. The
Shei ght of the plug-in strips 11 is selected such that when the base cover
2 is in the assenbl ed condition the bearln el ement

| at
5 acqui res sieMRS BANIPARSHOV e tPUhPRRHE E‘?a@ ﬁ‘?dmalfm‘ ‘P’t’épﬁ’%’é and the
plug-in strip1 2k Atachedup@ie rehoside 2o ofthé baseasaderlBan wis dabe, the heighitdf thehe edge

2a of the base cover 1S not even from com i nt o abyt nent agai nst
Cne bnt i dopiad Hies fius T Papihe JEROT etk 285 Bl paft SaRr A oBF T 1293,
begi n at thecmtg;porﬂn apbrdxneatdip fochalfdhe length ah theeride Ra otﬂhe basgycayer 2fThehe

centre of _th I lips 9
are supporteﬁe'g Flh%op\{ﬁm%tr EHF 'S(S:seqélgegd &’?Rt a?%?r}i)@% dfeg?reg)he ect ed
slightly in amndhledemhdltwn e behfmga;mﬁlfirt@ﬂ‘@fclamnqwlp@erlt@ appuiresessffisient t he

Insertion pr &fc@% eeA%ﬁ'eqursﬁe%&loaﬁwwde@a%ehﬁ@ahgﬁ,si@;mmﬁhpbmustratlon

- correspondl ng substanti al é gure - an end 13a of pi pe 13
havi ng a gre&'f’%ll“e\%‘Ihle epd il 3% A Q%Pipﬁ1 oWﬁ&F’Q%%OW? ResefOve e ”9§ in Figure 3

which is alhssrealﬁﬁté@lﬁormeoﬁur@l iRe tabetn@nemst ]che Ml tshieriea raemlta, pige 3. puthie 3 |h tis
apparent that t cl a nment re.fu I nwar %J t on the
plug-in $Pri B%sel% Wgétrg’ﬁg &E‘I"P #WF@E%%@ 0{#‘ gﬂ%e VB gi%/'fj FEPN%ker. The
cl osure 20 eleyioandf tﬂmntré oSthbdase exlapl atis also apparantdhateind clamping fips ®atehe -
ot her wall thickne f .the pi g n thl S t he
bearing pl at &'R° B‘F (:'T?fﬁ'ﬁﬁ'ﬁ% I]‘3 r%f;\{ P e%}%haz%déﬁné%teelrai%%ﬁ'xgn {thg th ot her
bolt-1ike el dinextibs oﬂthebperﬁrm ¢fitogypipe 18 by rqasar of the insgition procedusé.er ence
nuneral s 1cl osure el ement 2base cover 5 2aedge 2brear side 3beads
15 Figure 4 [lacuna] a schematic sectional illustration - corresponding substantially to
Figure 3 - of an end 13a of a pipe 13 having a greater wall thickness in comparison
with the pipe 13 in Figure 3 which is also closed by a closure element 1. With respect
to Figure 3 it is apparent that the clamping elements 5 are further inwardly offset on
the plug-in strips 11, since the wall thickness of the pipe 13 is thicker. The closure
20  element has thus been adapted in a convenient manner to the other wall thickness of
the pipe 13. In this case, the bores 7 in the bearing plate 6 of the clamping element 5

are then in engagement with other bolt-like elements 4 of the plug-in strip 11.



. 4bol't-ti ke el enents 5cl anpi ng el enent 106bearing plate 7bores 8support
strip 9elastic clanping lips 10stiffening portion 1511plug-in strip
12radi al position of the bearing plate 6 13pi pe 13aend of the pipe 13binner
surface of the pipe 2013cpipe interior of the pipe 12 Cainms 1. Cosure
element (1) for closing an end of a pipe, in particular a steel pipe,
havi ng a circul ar base cover (2), by neamns of which in an assenbl ed
condition it is possible to 5cl'ose the end of the pipe, on which on a side
facing towards the pipe at |east two clanping elenents (5) are disposed
whi ch i n t heligi &efpleace BYARIAEI on are supported on an inner surface of the
pi pe and hold the base cover (2) for closing the end of the pipe,
characteriseg in that 10the clanping elenents (5) are rel easably attached
to the base Cover (2) © We6$ﬂ“ﬂgp

2 base cover
-5 2a edge
2b rear side
3 beads
4 bolt-like elements
5 clamping element
10 6 bearing plate
7 bores
8 support strip
9 elastic clamping lips
10 _ stiffening portion
15 1 plug-in strip
12 radial position of the bearing plate 6
13 pipe
13a end of the pipe
13b inner surface of the pipe-

20 13c . pipe interior of the pipe



.attached inh various positions to the base cover (2) for selectively
adjusting the radial position of the clanping elenents (5) on the base
cover (2). 2. Closure elenent as clained in claiml1, 15characterised in
that the clanping elenents (5) can be attached to the base cover (2) in
continuous or raster-like positions in accordance with the currently
provided wal |l thickness of the end of the pipe to be closed. 203. Cosure
elenent as clainmed in claiml1 and 2, characterised in that the clanping
el ements (5) can be attached via a raster-llke plug-in connection to the
base cover (8RIM®54. Cosure element as clained in claim3, characterised
in that the clanmping elenent (5) conprises a bearing plate (6) and the

pl ug-in connection conprises bolt-like elenents (4), which are di sposed on

the base covérClpsyre elepent (Jrfor Alaging aa e8¢ off RIRRIdR BAHICHRT AHPRIPIPERBYYE bear i ng

alln at ﬁ (6) Whiiedulae BEsddeOveORy) & hashns Of Wisich ireank@bémbled eorelitRfEts 5os(sib)e tand
| C I N_Oor

the balt-1ik I nt
o Sy o oS S o ok P HERE o P By RS, o
adapt ed to t tembinbicletiehtaGpareaizposdtowhictsindhie aisembed@ondifiort dre stygportel i ke

el ement s (4) o an innePsurfEbO3HHE pBb EF by SAeBIcRd Tordal M e ena or e

35charact eri Sed imt i Ke el enent osed on
plug-in strippe(11) on the base cover (2). 6. Cosure elenment as clained
inclains 4 aé%ls%ﬂﬂﬁﬁﬁtt erised in that 5the bearing plate (6) can be

connected to ase cover (2) at least at two radial positions.
Cl osure éPenﬁﬁtC'aé@P"& elemenrts (T afg refeagally attached tocthapase %’V?b(zba"%%rb&ct eri sed

in that attached in various positions to the base cover (2) for selectively adjusting the radial
position of the clamping elements (5) on the base cover (2).

2. Closure element as claimed in claim 1,

15  characterised in that '
the clamping elements (5) can be attached to the base cover (2) in continuous or
raster-like positions in accordance with the currently provided wall thickness of the
end of the pipe to be closed.

20 3. Closure element as claimed in claim 1 and 2,
characterised in that
the clamping elements (5) can be attached via a raster-like plug-in connection to the

base cover (2).

25 4. Closure element as claimed in claim 3,
characterised in that
the clamping element (5) comprises a' bearing plate (6) and the plug-in connection
comprises bolt-like elements (4), which are disposed on the base cover (2), in a
defined raster dimension and comprises the bearing plate (6) which can be connected
30 to the bolt-like elements (4) and which, in order to receive the bolt-like elements (4) in
a clamping manner during attachment, is provided with corresponding bores (7) which

are adapted to the bolt diameter and the raster dimension of the bolt-like elements (4)..

5. Closure element as claimed in claim 4,
35 characterised in that



.~ 10the base cover (2) is provided with beads (3) which increase rigidity.

8. Closure elenent as clainmed in claim7, characterised in that the beads
(3) extend concentrically. 15 9. Cosure elenent as clainmed in at | east
one of clains 1 to 8, characterised in that the base cover (2) consists of
di nensional ly stable, engineering synthetic material and the clanping

el ements (5) consist of elastic polyethybene. 20 10. C osure el enent as
claimed in claim9, characterised in that t he engi neering synthetic
material has a density of npre than %/cnﬁ 511. Closure ele t as

clai ned in athe/bolidike %'ﬁ@eBtF ()ase figpased On piig- 'BﬁﬁPé&VéPPé’??obqsﬁ COYREL%)t he

cl anpi ng el enent (5) conprlses several elastlcally resilient clanping lips
(9) which progtrude i {he |nt ﬁtﬂg pi pe and in the assenbl ed
condi ti on beBo 3‘5?3 a8t i (fkﬂmF ‘HW@ eq of the pipe. 30 12. Oosure
el ement as ctiarasterised |raﬂhai east one of cI ains 2 to 10, characterised in that
the raste atta t of t t se cover
(2) is adé\pt Lp& 8" th pcea(r:'tbfavcléﬁ% an ar na%%]%ﬁg @aﬁ({@ {é}h&%gas%@s of the
pi pes to be pb&ﬂ@@d 14 13. Closure element as clainmed in at |east one of
clains 1 to 12, '

7. Closure element as claimed in at least one of claims 1 to 6,
characterised in that

10  the base cover (2) is provided with beads (3) which increase rigidity.

8. Closure element as claimed in claim 7,
characterised in that

the beads (3) extend concentrically.

15
9. Closure element as claimed in at least one of claims 1 to 8,
characterised in that
the base cover (2) consists of dimensionally stable, engineering synthetic material and
the clamping elements (5) consist of elastic polyethylene.
20

10. Closure element as claimed in claim 9,
characterised in that _
the engineering synthetic material has a density of more than 1 g/cm®.

25  11. Closure element as claimed in at least one of claims 1 to 10,
characterised in that
the clamping element (5) comprises several elastically resilient clamping lips (9) which
protrude into the interior of the pipe and in the assembled condition become clamped
with the inner wall of the pipe.
30 |
12. Closure element as claimed in at least one of claims 2 to 10,
characterised in that
the raster-like attachment of the clamping elements (5) to the base cover (2) is
adapted to the respective standard nominal wall thicknesses of the pipes to be closed.
35



. characterised in that i n dependence upon the inner dianeter of the pipe
of the base covers (2), for clanping concentrically on the inner surface of
the pi pe, a large nunber of clanping 5elenents (5) are disposed
concentrically on the base cover (2). 14. Cosure elenent as clained in at
| east one of clains Ito 13, characterised in that in order to renove the
closure elenent (1) fromthe end of theqpipe, the base cover (2)
10conprises a material weakness or an opening, into which a tool can be
introduced and becone hooked together with the base cover (2). 15. Cdosure
el enent as cl3iGlesyre plement as;alaimedh i aifeast eneraf clajes 110 1% har act eri sed i n t hat

15 the outer ok 3EBIRE iPfhat he base cover (2) corresponds at nost to the

outer diameter of the pipe. | . .
in dependence upon the inner diameter of the pipe of the base covers (2), for

clamping concentrically on the inner surface of the pipe, a large number of clamping
5 elements (5) are disposed concentrically on the base cover (2).

14. Closure element as claimed in at least one of claims 1to 13,

characterised in that

in order to remove the closure element (1) from the end of the pipe, the base cover (2)
10  comprises a material weakness or an opening, into which a tool can be introduced

and become hooked together with the base cover (2).

15. Closure element as claimed in at least one of claims 1 to 14,
characterised in that
15  the outer diameter of the base cover (2) corresponds at most to the outer diameter of

the pipe.



